
ABSTRACT 

 

GUIMARÃES, MARCELO PINTO. An Assessment of Understanding Universal Design 

Through Online Visual Resources and Role-playing Simulation Exercises. (Under the 

direction of Robin Moore.) 

This study focuses on measurements of understanding about users negotiating problems 

with the built environment. An online photo-questionnaire was used in combination with a 

role-playing simulation of limited mobility and wayfinding. Among visual resources, online 

questions included a collection of photo montages to suggest an abstract reality about 

Universal Design concepts such as integrated user-friendly design features in contrast to 

mobility and wayfinding problems experienced by the participants.   

Expectations were that this online material could function in one of the following ways:  

 First, it could prepare participants by fostering reflective thinking about their own 

personal involvement with the Universal Design model; 

 Second, it could stimulate reflective thinking shortly after hands-on active thinking 

activities when added to the role-playing simulation exercise; 

 Third, it could be a combination of previous functions, creating a more receptive 

attitude about the upcoming exercise of simulating users’ experience with 

disability and helping participants develop a broader and deeper understanding 

of the role of design for "user-friendly" environments. 

It seems experiential simulation did not corroborate reflective thinking through online 

resources.  Most participants demonstrated greater understanding doing the online photo-

questionnaire. However, some factors related to the concentration of people in one of the 

sample groups seemed to have affected the results. Previous experience with disability 

issues in addition to uneven representation of design fields and participants’ dominant 

cognitive styles provided initial advantage for one of the sample groups. Those participants 

whose cognitive styles included concrete perception and active processing did not record 

any response after role-playing simulation that exceeded initial online response scores.  

Conclusive evidence suggests that, despite the influence of external factors, the subtle and 

underlying messages of online material when presented after role-playing simulation could 

generate more meaningful reflective thinking by progress towards gains in understanding 

through both interpretation and comprehension score levels. 
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PREFACE 

 
“I hear and I forget; 

I see and I remember; 

I do and I understand” 

Confucius 
 

 

This study is based on a philosophical debate that could be attributed first to Plato and 

Aristotle at School of Athens in Classical Greece. Based on well-known expressions of their 

philosophy, we can imagine witnessing a discussion between the two in which Plato 

attempts to address the issue about the original source of wisdom and understanding by 

stating that our mind and soul are the essential source by creating abstract ideas and 

images for visualization of experiences, thus manipulating raw phenomena into meaningful 

connections between past, present and future. Aristotle then could have argued that our 

involvement with the world and the physical environment is the real source, since we think 

based on reflection about direct experiences. The human mind adjusts continuously and 

evolves based on responses to environmental factors. Although there is no historical 

evidence of such eventual conversation, this debate is widely documented through the 

evolution of philosophical thought in western society (Johnson, 1996) by the accounts of 

Cartesian body-mind duality and Kantian logical reality for detached representation of our 

world up to Cognitivist and Constructivist theories of these days. 

The contribution of this research study to this debate lies in the attempt to translate the 

contrasting views between the abstract representation of the world as we structure it in our 

minds and the concrete experience of environmental features by a systematic application of 

simple online visual resources and role-playing simulation exercises about Universal Design, 

“the design of products and environments to be used by people of all ages and abilities, to 

the greatest extent possible (Mace, 1985).” 

One of the characteristics of Universal Design is that it is ‘invisible’ to the eyes of the user 

who might take it for granted while enjoying the benefits of supportive features in built 

environments. 
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PREFACE   ::   continuation 

 

One of the characteristics of architectural barriers that affect the lives of most people with 

disabilities is that they are ‘invisible’ to the eyes of others who may not experience overt 

problems to achieve goals and social interaction while engaging to daily activities, 

socializing and navigating in built environments. 

This study does not aim at improving Universal Design visibility. Usually, Universal Design 

seems to be noticeable through personal involvement, interest, skill and constant training. It 

seems, then, very important that we make the eyes and minds of designers, design clients, 

consumers, users and policy-makers sensible enough to detect architectural barriers and to 

distinguish Universal Design from incomplete, blunt and unsatisfactory solutions seeking to 

dignify human existence.  

This study touches on important aspects of visualization through understanding by exposure 

to information about user-friendly design issues. Whether major tasks for design educators 

include developing opportunities for people to focus their attention, reflect on experiences 

and carry on such understanding for later applications in different contexts, hopefully, 

research outcomes may support educational strategies in providing better self-help visual 

and kinesthetic resources for students developing thinking skills that include reflection and 

experimentation of good design for all.  
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1   ::    INTRODUCTION 

 

Defining Universal Design as the philosophical attempt to enlarge, at much broader scale, 

conventional approaches to design of segregated accessibility solutions, Steinfeld and 

Danford suggest that “the appeal1 of Universal Design is very much in the eye of the 

beholder” (Steinfeld & Danford, 1999: pp 37). Although policies and fragmented research 

evidence suggests that Universal Design can become a standard of good design practice, 

certain resistance against the development of Universal Design practice persists by 

uneducated designers, along with design instructors, design students, clients and users 

(Ostroff, 2000: 43.10; Welsh & Jones, 2000, 51.3).    

This research study addresses some aspects of this problem by focusing on verbal 

expressions that may reveal design students’ understanding of important design issues, in 

which awareness about user’s needs and reflection about content of selected imagery could 

be inter-related with personal experience of mobility or wayfinding problems. By 

investigating these processes occurring at different stages of a role-playing simulation 

exercise, this study offers some discussions about thinking processes in the minds of first-

time students of user-friendly design in environmental settings.  

Contemplating the problem from the perspectives of a professional architect, a design 

instructor, a former advocacy leader for the rights of people with disabilities, as well as being 

a polio survivor and a person who uses a wheelchair everyday, the investigator has been 

seeking ways in which the general public could be made more aware and concerned to 

promote forms of Universal Design aiming at social inclusion.  

In the following pages, this study offers the context in with the research unfolded. Then, it 

presents the conceptual and theoretical foundations of the scientific investigation.  

Later, this presentation will extend to details of research activities, including a description of 

                                                 

1 “Universally designed objects offer convenience and ease of use options to users without disabilities 
as well as access to users with disabilities” (Steinfeld & Danford, 1999: 42). 

   “From the perspective of consumers, Universal Design is expected to increase the overall 
prevalence of accessibility and usability in the built environment and to enhance opportunities for 
routine participation and social integration of people with disabilities in everyday life (Mace, Hardie & 
Place, 1990: 170).”  
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research procedures, tools, people involved, methods of data collection and analysis. 

Finally, after showing results, this investigation contemplates the application of outcomes 

and explores discussion about main issues. 

 

1.1    ::   THE CONTEXT OF THE PROBLEM 

 

A growing demand for accessibility of built environments is happening, particularly in 

industrialized nations, and it supports the expansion of today’s scattered initiatives towards 

social inclusion for people of varied ages and abilities. For instance, the United States 

nationwide policy2 currently defines the general application of design guidelines for 

accessibility to create functional spaces and promote usability at all new structures including 

outdoor environments, community and official public buildings, transportation and 

communication systems. 

It has been more than half a century since the enactment of the first piece of legislation in 

the United States to protect the rights of people with disabilities3.  That legislation was very 

specific. However, the content of legislation has progressed worldwide toward a broader 

definition of the population who could benefit from the development of ‘user-friendly’ 

environments, i.e., environments that are responsive to users’ varied abilities. From the 

political standpoint recognition of the needs of disabled veterans and institutionalized 

individuals with disabilities, the notions of accessibility and usability of built environments 

today have expanded the definition of disability beyond the medical view regarding lack of 

personal capacity for development of certain activities. Today, contextual factors are 

recognized in the design of built environment that affect the opportunities for social 

participation (Steinfeld & Danford, 1999). Therefore, the current definition of user population 

affects design practice through consideration of a vast and diverse range of abilities of 

                                                 

2  The U.S. policy is regulated by the American with Disabilities Act, 1990, which include provisions 
for a gradual adjustment of the built environment through mechanisms of reasonable 
accommodations for people with special needs. 

3 The first federal legislation in the United States was enacted in 1968 (Steinfeld et al, 1979). It is 
related to the Architectural Barriers Act, which recognized the role of the Federal Government to 
reverse the process for continuing construction of stairs and narrow doors as the basic means of 
access to federal buildings for public use. 
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people in the community, to include all who temporarily or permanently must cope with 

extreme, unusual or unique daily challenges to use the built environment. Children, mothers 

with infants and encumbrances, older adults are examples. Depending on the 

characteristics of stressful activities and design features available in built environments 

these and other individuals (such as distracted pedestrians, unskilled cyclists, drunkards, 

post carriers, etc) may have lived, temporarily or permanently, in whatever life stages with a 

“disability,” i.e., under the effect of a misfit between individual abilities and supportive 

resources of the environment for achievement of functional goals and social acceptance. 

The proportional distribution of populations that help us establish arbitrary definitions for 

social majority and minorities is the critical turning point for policy definition regarding the 

needs of people with permanent disabilities (Bowe, 1978). In the past, the proportion of 

people with permanent disabilities was not significant. Consequently, a large proportion of 

the population could negotiate problems of using built environments and considered those 

problems some natural challenges people had to face using physical structures of social 

settings. Those people could reject initiatives specifically related to disability issues, as 

many of them attempted to avoid ideas about the impact of temporary disability on their 

lives. 

However, lately, the distribution of the population has changed, and keeps changing. 

According to demographic trends, the proportion of the population with aging adults with 

permanent disabilities has been increasing around the world4. Moreover, as populations 

occupy large dense urban areas in search for better work opportunities and infra-structure, 

the ‘natural challenges’ of built environments have become more intense and stressful 

(Coleman, 2000). The general population tends to live longer now, and therefore, 

community leaders must acknowledge the need for changes in the built environment in 

order to grant everyone resources to pursue active, pleasant and valuable life standards. 

This population include people who want to remain active and well adjusted in their local 

communities, while accessing public buildings and outdoor spaces. As consumers of design 

and technology though, they must demand better accessibility features in built and virtual 

environments. 

                                                 

4  By 2030, it is projected that one in five people will be age 65 or older. Source: U.S. Census, 
<http://www.agingstats.gov/chartbook2000/population.html> in 12/2002  
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Recognizing disability as part of everyone’s problems with the design of built environments 

requires a fundamental transformation in the ways societies have dealt with creating 

opportunities for each individual, despite disabilities, to live and participate to their full 

potential. Such old-fashioned ways of pity and neglect constitute the stigma of disability, 

which varies in intensity in different cultures. As important as the awareness of the stigma 

itself, are the knowledge about potential implications of political actions, the applicable 

technological resources to enhance socialization and the understanding of ways to avoid 

such stigma, that many groups within the large population may develop over time. Such 

combination of awareness and understanding may constitute the vectors for social change 

at mass scale (Rogers, 1983; Preiser, 1991; Marx & McAdams, 1994). 

While the manifestations of stigma may lead to imposing segregation on certain groups in 

society (Goffman, 1963), the stereotype of disability differs from other stereotypes in social 

conflicts, such as struggles for balance of power among ethnical groups, or in gender 

relations. It seems to be more subtle and more pervasive, since it may affect anyone, 

anytime (Weisman, 1992). Rather than being eliminated only by changes of values, attitudes 

and behavior, the stigma of disability requires changes in the structure of built and virtual 

environments to grant users fair sharing of opportunities to explore and control the settings 

where people act and socialize (Weisman, 1999; Sandhu, 2000). Thus, in order to reduce 

the stigma of disability, it is necessary to change environmental settings so that fair 

opportunity for all may be possible (Steinfeld et al, 1979). 

The role of design professionals is to reconcile compliance with formal regulations and the 

creation of quality standards for practice (Preiser, 1991). Design challenges involve 

exceeding minimal technical requirements and providing active citizens as much as possible 

access to technological resources they might need to act consciously, effectively, safely, 

comfortably, and conveniently. The work of design professionals must provide true equality 

by respecting individual differences in mutual interactions; this is the basis for structuring 

socially inclusive environments. However, requirements for accessibility, usability and fair 

opportunities are formally minimal, and professional experience for creation of inclusive 

environments is not so common to design practice. The application of Universal Design in 

public settings has been challenged by the lack of empirical evidence on the effectiveness 

that such environments could promote effective social inclusion (Steinfeld & Danford, 1999).  
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It seems that both consumers and design professionals (as important groups of the general 

population) are not yet prepared to work continuously for development of new and more 

socially responsive structures.  

In general, part of the population which does not experience disability in personal life may 

not understand the importance of improving the design features of built environments for 

distinct ages and abilities. Many active adults in the work force are still reluctant to 

acknowledge the impact of such issues on their lives, and they are unwilling to assign 

personal attention and private resources in development of inclusive environments where 

they live, work and spend their time with their families and friends. Therefore, the 

development of inclusive environments may not be a priority for many simply because they 

do not perceive that as a problem. Other concerns seem to be more important. It is naturally 

acceptable that priorities in life are established according to personal experience, and 

changes in environment are influenced by certain ‘cultural filters’ that frame people’s 

perspective (Steinfeld, Duncan & Cardell, 1977). It may take time and unexpected life 

events to occur before some become actively engaged in producing changes in their own 

environment (Steinfeld and Danford, 1999; Sommer, 1983). Given the facts and figures 

available, one might reflect it is wise to invest time and resources once in order to obtain 

successful results immediately and enjoy the benefits through time, rather than wait for a 

problem to get worse and unmanageable.  

Actually, the experience of permanent disabilities can make someone perceive the world 

according to a perspective distinctly different from that which the population at large 

commonly shares. Therefore, many people with permanent disabilities have to develop 

different skills for dealing with challenges of negotiating built environments, and living in 

ways that are not easily understood within the framework of people who have not 

experienced personally any type of permanent disabilities or even recognize that temporary 

disabilities exist  (Steinfeld, Duncan and Cardell, 1977).  

The lack of common grounds between world views of those who constitute the population of 

so-called able-bodied people and those with disabilities may affect social relations in a way 

that creates stressful situations that require legal action and enforcement. Federal, state and 

local laws seem to have well defined policy for effective design solutions concerning 

accessibility and usability of built environments in regulation and new construction.  
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However, compliance with the law does not assure fair opportunities for everyone, since 

building codes and regulation for use of land and public spaces establish minimum 

requirements only that become the baseline for accessibility and usability of built 

environments, communication and transportation systems. This process may lead first to the 

creation of fragmented minority groups in community or large national organizations who 

become specialized experts of specific issues regarding disability. Unfortunately, the political 

action of some of these groups may lack understanding of the view that all such minorities 

form the largest majority that must share the same resources and built structures of local 

communities. Therefore, depending on the side strong lobbyists may be working for, policy 

decision-makers and stakeholders may compromise the inception of innovative design 

solutions that might benefit a more diverse population in general, which included people who 

have no strong political voice. 

The global growth of the ideology of Universal Design has caused its meaning to fluctuate in 

each culture according to the level of social development and industrialization. It is 

recognized that people in different parts of the world have adopted distinct terms to express 

the universality of certain design ideas, such as: “design for all,” “user-centered design,” 

“trans-generation design,” or even, “design for everyone” (Ostroff, 2000b).  

Many examples exist where the diversity of user’s needs are accommodated in a universal 

framework, since applying Universal Design principles at preliminary stages of a design 

formulation helps keep down high production costs while, at the same time, enables users to 

engage successfully in fair interaction and meaningful activities (Steinfeld, Duncan & 

Cardell, 1977). In addition, changes in built environment which make it more inclusive may 

reduce everyone’s levels of stress, and contribute to raising the overall quality of life (Deasy, 

1974; Sandhu, 2000). Moreover, considering the reduction of costs related to construction of 

built environments as compared to later adaptation of existing environments to 

accommodate larger groups of the population seems to affect many more workers and tax 

payers every year (Steinfeld et al, 1979). 
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Beyond ideology, there is a scientific base of knowledge in the concept of Universal Design 

that is related to development of technological resources for universal customization5 of 

design features in mass production so that minimal correction is necessary for adjustments 

that respond to the needs of varied user groups (Steinfeld & Danford, 1999).  

The attributes of Universal Design in scale of architecture and urban settings encompass 

the interconnection of systems,6 technology, user behavior and structures that give form to 

buildings, interior ambiences and outdoor spaces. Thus, Universal Design can be easily 

associated with ideas about smart design, sustainable design and the design of healthy 

communities (Ostroff, 2000a). It may exist at both small and large scale of built 

environments, including individual objects, installations, buildings and their outdoor 

environments, as well as system networks such as transportation and communication 

(extending those further into virtual environments). 

 

 

 

                                                 

5 Universal customization is defined here as the ways environmental elements work in response to 
users’ abilities instead of users acting on a preset range of limited features of environmental 
elements. Considering Ron Mace’s example of power-operated entrance doors (Story, 2000), that 
is a system of very complicated machines that work together to avoid human contact during door 
operation, and it works for everyone. The automatic door opener mechanisms work in conjunction 
with sliding doors with power controls operating underneath entrance mats, with push-buttons, or 
even, sometimes, with radio-wave sensors. The safety and function related features are in the 
characteristics of door movement, the strategic location of the door in the building, the width of the 
opening, and the function of opening as someone approaches; all this is standardized to a point of 
being ‘universally customized’ for responding to everyone’s needs in whatever situation (except, of 
course, in case of power failure).  

6  There are very few examples of universal customization of products resulting from a single set of 
standardized design features. That occurs when low cost technology provides solutions based on 
designers’ attempts to accommodate extremes of ability or physical characteristics and aims for the 
larger population that exists between such extremes. For instance, the consideration of varied 
height for grab bars in washrooms may lead to an adjustable bar installation operated by a system 
of gears, or to placing two sets of bars at different heights. Considering space instead of objects, if 
narrow and long toilet stalls may be useful for those who need to use parallel bars, and if wide 
stalls may be useful for those who need extra space at the side of toilets, then, we see a call for 
creating the best stall for everyone alike (Goldsmith & PRP Architects, 2000). A Universal Design 
high-tech solution could be devised to develop a movable partition that customizes the size of a 
stall, or more appropriately to provide the two types of stalls simultaneously. Of course, each toilet 
stall size alone is not the best Universal Design solution, but the combination of the two types 
works in creating a system. 
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An interesting starting point of considering Universal Design involves creating design 

solutions that respond to ways people in those groups function, move about, handle objects, 

perceive, process and respond to stimuli of built environments.7 Then, the next step is to pay 

attention to extreme conditions, characteristics and usage situations in this group, and to 

check for compatibilities so that design solutions can be applied to address the needs of as 

many people as possible. Some people may not see some specific Universal Design 

solutions that would respond well to their needs. This is true: not at present, and not with the 

existing available technology. An important conclusion, however, is that Universal Design 

applications are possible when there is an attempt at the conceptual level for design 

solutions to be inclusive. These design solutions are based primarily on addressing marginal 

cases of usage patterns so that such solutions become the seed for flexibility of the general 

rule.  

In sum, the context of the problem defines Universal Design as a contemporary 

philosophical movement that addresses trends in growth of the aging population and 

diversification of user abilities around the world and an important ideology for construction of 

inclusive social systems. Stakeholders rely on designers, planners and managers as 

decision makers to create non-segregation environments that help users and eliminate the 

stigma of disability. However, it seems necessary that everyone involved in the design 

process becomes aware and willing to bring about change. Therefore, the preparation of 

design students as well as users to understand the scope of Universal Design must be 

based on strategies that counteract the continuation of the stigma of disability in designers’ 

mindset and products.  

An important issue is concerned with investigating ways in which people can become 

sensitized individually with an interest in eliminating the stigma of disability. The challenge 

for educational projects in design is to reduce time and logistical costs to provide resources 

for improvement of design students’ efforts while achieving certain level of maturity on user 

related issues in a comprehensive approach that includes all disciplines. 

                                                 

7  Such starting point for development of Universal Design ideas refers to the realm of human factors 
and cognitive science that can be related to finding compatibility of distinct ways in which people 
behave or perform activities in specific settings (Steinfeld et al, 1999). Those people are in different 
age groups of users that include, among other characteristics, distinct genders, size and ability 
levels.  
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1.2    ::    THE STATEMENT AND IMPORTANCE OF THE PROBLEM 
 
 

Considering that the bulk of technical information about accessibility, usability and fair 

opportunities is not structured to follow levels of complexity in the design curriculum, 

exploratory research is necessary on aspects of information media that can be effective in 

reducing the information load of technical requirements for easy assimilation by students 

who need to develop environmental design projects within one semester period. In addition, 

explanatory research is necessary for ways cognitive tools in learning strategies help design 

professionals filter users’ experiences that are important among the array of complexity of 

issues about user’s needs.  

In academic settings, traditional role-playing exposure to design related problems by 

carrying on daily activities as a person with disabilities has proven to be an effective way to 

sensitize designers and users of built environments (Welch, 1995). However, educational 

projects rely on short-term simulations that provide a very narrow view of such experiences. 

Some suggest that such strategies may even reinforce stereotypes in case actual people 

with permanent disabilities are not involved as consultants (French, 1992). The short 

timeframe of experiences and the narrow and incomplete focus of role-playing activities to 

simulate particular types of disability may give participants wrong impressions about 

potentially overwhelming hindrances that exist due to challenges imposed by environmental 

features and the lack of personal skills a person may develop to overcome such challenges 

at daily basis. In the end, participants may nurture contrasting emotional reactions that 

depict far from reality the life of people who faces permanent disabilities, either as creating 

the myth of super-humans or, otherwise, resulting targets of pity as devaluing their social 

roles and identity. 

After role-playing simulations, design students have few opportunities to practice follow-up 

reflection in other assignments. If academic design programs include few disciplines that 

illustrate basic technical information for compliance with design regulations, studio projects 

do not provide opportunities for students to develop a critical view about those issues in a 

broader scope that would encompass every other design project. Consequently, 

conventional design ideas may become predominant and more popular.  
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Conventional design ideas are often originated for a generic user population in which 

people’s physical conditions and personal histories are very much like the bodily conditions 

of designers, who do know little about disabilities, or are based on strict and limited 

perspectives.  

Then, as the discipline progresses in the semester, originally incomplete design formulations 

become distorted by addition of special features of accessibility for compliance with 

regulations. 

Universal Design examples at the scale of built environment in urban and architectural 

application are scarce and scattered around design disciplines. Still, the vision about 

applicability of Universal Design for a system network of intricately related design ideas that 

contemplate the conceptual model of designing for distinct abilities and age surpass design 

practice that seems restricted by traditional mindsets that control design production. 

Probably, design students may find the holistic application of Universal Design difficult to 

understand and replicate in their design projects, because that does not arise either from 

direct everyday experience or from reflection based on a repertoire of successful design 

solutions.  The accumulation of successful design experiences and the formulation of a 

design vocabulary of acceptable solutions usually provides references for design students to 

produce good work that could be responsive to users’ needs. However, the initial step of 

professional careers that are sensitive to creating user friendly environments seems to 

depend on the personal enlightenment of each designer who commits himself or herself to 

making each project designed universally for people with different abilities in distinct age 

groups. 

This quasi-experimental study attempts to achieve the following four major goals:  

 indicate ways in which the application of online visual resources could be compatible 

to the development of role-playing tour simulation activities about user-friendly 

design;  

 explain characteristics of thinking processes that could explain the potential impact of 

online visual resources on people’s reflection about simulation activities, or vice-

versa;  

 provide some evidence of factors influencing effectiveness in the sequence of 

activities above that could be adopted into certain educational strategies, and  



 

 12 

 develop research techniques that could measure levels of understanding based on 

assessment of verbal expressions that converted the visualization of experiences 

into statements about abstract concepts.  

The focus of this investigation was on designers’ reaction at individual level through ways 

human minds achieve and express understanding of basic notions about Universal Design 

embedded in selected situations. It is about highlighting perception and processing of 

information on use of design features by people who have specific needs in relation to 

mobility and wayfinding in the physical environment, and who develop unusual abilities 

addressing those needs. 

Measures for variations of people’s thinking process about Universal Design issues were 

due to exposure to information about users’ struggle with design features in built 

environments through online visual resources and role-playing simulation of disability: in one 

instance, through participants’ visualization and reflection about abstract content; in another, 

through participants’ immersion in kinesthetic experiences (relying on the sense of position 

and movement of body parts) in built environment. This study collected evidence as to 

whether each one or both situations, either isolated or together, may increase people’s 

understanding that can lead to a concern for design concepts about users’ needs so that 

design professionals, clients and users may pursue Universal Design applications as the 

utmost priority.  

Comparison between distinct sequences of activities was possible in a research strategy 

that included highly controlled settings and simplify aspects of user experience without 

compromising the gestalt of the interactions with built environments. The Sight Sound and 

Motion program at North Carolina State University provides the contextual background of 

role-playing activities along with online visual resources; both of these sets of activities 

serve as treatment for participants’ originally expressed ideas about mobility and wayfinding 

problems, disability and the role of design towards social inclusion and integration of 

opportunities for social participation.  

The theoretical framework was developed based on the literature review about perception 

and processing of visual information, the cognitive styles for learning process, and the 

transferring of experience gained through visual thinking or kinesthetic experimentation into 

verbal expressions.  
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The careful selection of images for online visual resources displayed situations of users’ 

exploring general design features of built environments in ways that can be transferred to 

representation of mobility or wayfinding problems due to lack of supportive design features 

that communicate designers’ respect to users’ limited but varied range of abilities. 

Understanding user’s optimal relations to built environments can be easier as design 

students manage to manipulate essential information needed to make right decisions. 

Therefore, the development of this investigation formulated user-related challenges through 

use of simple media and elementary procedures instead of elaborated design problems that 

might require participants’ previous expertise and specific instruction. The idea was to 

provide essential information online about users’ experience to participants who are novice 

design students sharing similar backgrounds and physical conditions in ways that prompted 

for decisions about best alternatives to design related problems of mobility, wayfinding and 

attaining integrated use of environmental elements.  

One of the research propositions was that exposure to such information previously to 

experiencing problems during simulation exercises may affect participants’ perception and 

thinking processes differently than the exposure to online visual resources after the 

simulation experience in a tour around building is complete. Participants’ reactions were 

measured and compared mainly through verbal expressions of experience in controlled 

situations. Accordingly, such verbal expressions contain essential elements about the 

visualization thinking process that can be measured to determine levels of understanding. 

Focusing on two dimensions of understanding as quantitative variables, interpretation and 

comprehension, this research investigation developed a scoring system for participants’ 

verbal expressions for comparison and hypothesis testing in both descriptive and statistical 

analysis. 

Expectations were that the set of computer activities including online visual resources as 

compared role-playing simulation could function in one of the following ways:  

 First, it could prepare research participants by fostering ‘reflective thinking’ (thinking 

processes that occur from apparently disjointed experiential activities, which allows 

someone to attain meaning and logic reasoning by development of abstract 

connections for elements of such activities) about a sequence of photo-montages 

including visual images of concepts and unfamiliar abstract situations; 

 



 

 14 

 Second, it could stimulate ‘reflective thinking’ shortly after hands-on activities when 

added to the role-playing simulation exercise that encourages ‘active thinking’ 

(experiential thinking processes to attain simultaneously meaning and logic 

reasoning during development of activities due to a person’s complete involvement 

with such activities) ; 

 Third, it could be a combination of previous functions, in a continuum of active and 

reflective thinking processes, creating a more receptive attitude about the upcoming 

exercise of simulating users’ experience with disability and helping participants 

develop a broader and deeper understanding of the role of design for "user-friendly" 

environments. 

In the first consideration, the evidence of successful application of online visual resources 

before role-playing simulation of user-environmental design problems could indicate that 

participants have developed in their minds the full visualization of relevant concepts prior to 

hands-on activities. Clearly, based on reflective thinking developed during online activities, 

participants could formulate explanation for apparently disjointed situations depicted online 

anticipating the ones of similar content that could occur later during immersion in hands-on 

experience.  

In the second consideration, the evidence could indicate that hands-on activities are so 

complex and multi-dimensional that participants could perceive meaningfully their immersion 

in such experience only as being involved in a mosaic of unrelated factors. However, as 

online visual resources were presented after hands-on activities, participants could develop 

reflective thinking by reconsidering issues in previous experience that otherwise might seem 

meaningless. Then, participants could make meaningful distinctions between concepts and 

transpose potential application into real (experienced) and imaginary (abstract) situations.    

Both considerations above may lead to the assumption about the benefits of online visual 

resources to detach manipulated information about user-environment relations from the 

complexity of issues that constitute the physical and social worlds and to provide the simple 

instructional representation of such relations that could be more meaningful for design 

applications. The online visual resources might provide conceptual links in participants’ mind 

that reduce complexity in processing information but keep consequent understanding 

comparable to full engagement in interactions with the environment.  
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However, it is important to realize the potential fallacy of the objectivist perspective 

embedded in the following narrow interpretation of such premise: bearing with the 

continuous development of online visual resources, one could expect that in a long run 

computer models could provide the best means for development of universal design 

education, and therefore, easily replace the challenges provided by role-playing user-

environment design problems.  

The fallacy in such expectation is due to the belief that the development of the online visual 

resources could reproduce at small scale the user-environment problems that exist in actual 

world, which neglects the multi-dimensional users’ perspectives for such problems. By 

learning the simplified messages conveyed by the online visual resources, design students 

could feel more inclined to tackle real-life design challenges involving user-environment 

relations as long as other online visual resources could present further complementary 

considerations about such challenges. 

In fact, although design students could become involved with the online visual resources 

and such tool could assist them by pointing out relevant concepts, the students must test 

their understanding further to reveal the richness and diversity of unanswered questions and 

face exciting new design challenges and unprecedented personal reactions. Therefore, the 

question for effectiveness in the sequential combination between online resources and role-

playing simulation exercises rests on devising the best approach for design students to 

attain understanding just as the starting point for further explorations instead of an ending 

point that silences inquiry and discovery. 

In the third and last consideration, evidence could indicate that it is the combination of the 

online visual resources and role-playing simulation that may allow someone to express 

understanding despite the order in the sequence of activities which they occur. That means, 

due to peculiar characteristics of individuals and the context in which learning occurs, the 

overall performance of people who have exposure to concepts either prior or after simulation 

of design problems may indicate similar results in terms of understanding.  

Considering the future development of online resources in constructivist strategies for long 

distance education about Universal Design, this investigation addresses elements for a 

potential discussion about conditions in which role-playing simulation activities could be 

supplemented by use of visual resources in online tutorials.  
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Whether evidence supports the first, second or last considerations and emphasizes the 

combination of both online visual resources and role-playing activities for accomplishment of 

best results, then this investigation would let us contemplate the need for both online visual 

resources and role-playing simulation exercises to be intricately related. Online visual 

resources could be considered a required tool for decision-making about user-environment 

problems to be applied during initial stages of design activities, despite irregular conditions 

for development of role-playing activities in different environmental settings.  

Despite costs and logistical difficulties (staff, time, equipment, location, etc) for preparation 

of simulations, the use of online visual resources could involve international participants 

sharing cultural values from distant locations.  

The knowledge gained in this experience may substantiate academic initiatives that 

investigate the preparation of novice designers and the general public (including design 

students, professionals, clients and stakeholders) toward more active and decisive roles in 

Universal Design applications. The simplified vocabulary of design issues presented in 

online visual resources could serve as the elementary reference points for discussion that 

encourages participants to share their contributions online. Designers and users may 

become more active in joint efforts as agents of social change while fostering and continuing 

the development of Universal Design in broad terms. 
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 2     ::      NARROWING THE FOCUS:   
ESSENTIAL ELEMENTS OF RESEARCH DESIGN 
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 2      ::    NARROWING THE FOCUS:  
ESSENTIAL ELEMENTS OF RESEARCH DESIGN 

 

2.1    ::    RESEARCH QUESTION AND HYPOTHESES 
 

The main research question is the following:  

 What is the impact on understanding of an online photo-questionnaire as compared 

to role-playing simulation exercises that focus on mobility and wayfinding1 when 

introducing basic Universal Design concepts to first-year students at the College of 

Design, NCSU? 

Other research questions originated from the nature of this primary question, and all of them 

directed the formulation of research procedures and hypotheses. They are four: 

 Does use of an online photo-questionnaire affect a person’s interpretation and 

comprehension levels as compared to participation in a tour around buildings while 

role-playing simulation exercises for limited mobility and wayfinding? 

 Does use of an online photo-questionnaire raise interpretation and comprehension 

levels higher than participation in a tour around buildings only while role-playing 

simulation exercises for limited mobility and wayfinding?  

 Does order of exposure to information in either set of experiences affect someone’s 

interpretation and comprehension levels? 

 Is it possible that no comparison can be made between the extent that online 

activities and role-playing simulation exercises alter a person’s interpretation and 

comprehension levels? 

The quasi-experimental nature of this study framework was defined by structuring the 

research questions and hypotheses in time-related relationships between two sets of 

activities (subjects experiencing and reflecting about the simplified model of Universal 

Design in online visual resources and in physical environments).  

                                                 

1  The term ‘wayfinding’ implies an individual’s ability to locate himself or herself and to determine 
directions of interest due to the mental process that attributes empathic meaning and organizes 
spatial references (Lynch, 1960; Downs and Stea, 1973), rather than the generic ‘way finding’ that 
implies someone searching for a specific path that leads to an intended destination.  
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The study is quasi-experimental because it occurred outside a laboratory setting where all 

potential factors that might have influenced the outcome could be strictly controlled. It is, 

nevertheless, experimental, because the exposure to information in the two sets of activities 

can be described as treatment or independent factors that may cause some alterations in 

dependent factors, i.e., the expressed understanding levels about the content of that 

information. 

 
 

2.2    ::    SUMMARY OF THE RESEARCH FRAMEWORK 

 

 

 

 

 

 
 
 

Picture 2- 01 – Different stages of research design. The use of the online tool occurred  
before [ 1 ] and after people’s involvement [ 3 ] in role-playing simulation tours [ 2 ]. 

This research study examined results of both sub-sample groups of participants [ 4 ]. 
  

The research design was comprised of the systematic structuring of the following scheme: 

 A representative sample of the design student population was examined during 

performance of activities that included use of the computer laboratory (stages 01 and 

03, in picture 2-01) and of role-playing simulation exercises in a tour around spaces 

in the College of Design (stage 02, in picture 2-01); 

 The original sample was divided into two groups2 (from now on referred as group I :: 

o-bfr and group II :: o-aft) based on the timeframe for activities of research 

participants who followed a specific order of exposure to information, 

                                                 

2  The following expressions will be used throughout this paper as references to the sub-sample 
groups. The term “I :: o-bfr” means ‘going online – before doing the simulation tour,’ and              
“II :: o-aft” means ‘going online after doing the simulation tour.’ 



 

 20 

first on computer, and then, in  simulation exercises on a tour around built structures, 

or vice-versa;  

 Each sub-sample group of participants responded to key questions about concepts 

during three stages of the process: a preliminary stage, a post-tour stage and a post-

use of visual resources in computers. 

 Comparisons were made between responses of the sub-sample groups (stage 04). 

Hypotheses testing involved measuring the quality of verbal expression of the 

understanding of a simplified model of Universal Design related concepts in both 

computer and tour exercises. 

Outcomes reflected the impact of computer activities on general levels assigned to 

understanding, even though a definite and precise before-after comparison was not possible 

between sub-sample groups. In other words, each group served as reference to the other, 

but there was no additional control group that did not receive treatment, and could be 

compared in the same experiment.  

In the next section, the research design encompasses basic definitions of settings applied to 

this study, such as the simplified conceptual model3 of Universal Design, the role-playing 

simulation exercises, and the online photo-questionnaire. Such definitions involve a 

presentation of contextual background for research settings along with conceptual 

properties and boundaries. 

 

2.3    ::    VARIABLES AND ATTRIBUTES FOR MEASUREMENT 
 

The independent variables, also known as treatment in this experiment, correspond to the 

content of both online photo-questionnaire and role-playing exercises, which influenced 

participants’ statements at each sub-sample group in response to open-ended questions 

since the preliminary contact when the original measurements occurred.  

                                                 

3 The Universal Design concept is already structured as a ‘conceptual model’, a mental 
representation of objective reality that includes properties and relations between them that convey 
meaning (Johnson, 1996). This research study attempts to focus on some of its properties without 
eliminating or disqualifying others that form the essence of the original model. Therefore, the term 
‘simplified model’ pays respects to the holistic quality of the original definition. 
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The Table 2-01 ahead indicates the attributes of independent variables along with stated 

open-ended questions and the occasion on which they were presented to participants. 

Table 2- 01: Independent variables used during all stages of data collection 
 

Independent 
variables 

Stage of data 
collection  attributes of independent variables 

preliminary  What is a Universal Design’s user group? 

post-tour  What is the definition of Universal Design? 

computer  What is your definition of Universal Design? 

preliminary  What is the distinction between  
integrated and segregated uses of built environment? 

post-tour  What is the definition for  
integrated / segregated uses of built environment? 

computer  What is the difference between  
integrated and segregated uses of built environment? 

preliminary  Could you give the definition of the following concepts user 
friendly settings, disability, mobility and wayfinding problems ? 

post-tour  What is it that links for the following concepts: user friendly 
settings, disability, mobility and wayfinding problems? 

 
Content of 

responses to 
open-ended 
questions 

 
Content of 

online photo-
questionnaire 

 

Content of  
role-playing 
simulation 
exercises 

computer  How could you possibly explain the relationships between user 
friendly settings, disability, mobility and wayfinding problems? 

 

The major independent variables can be easily characterized at the stages of computer 

activities and post-tour activities, and they varied through such sequential stages when 

participants were exposed to the simplified conceptual model of Universal Design. The 

attributes of the independent variables were in the context of responses to major open-

ended questions presented in both SSM-2004 and SSM-2005: responses in the preliminary 

stage (used as control measure of treatments), in the last section of the photo-questionnaire 

(treatment 1) and in the post-tour questionnaire (treatment 2).   

Those open-ended questions did not have correct answers clearly pre-specified and 

associated with instructions of SSM-2004 and SSM-2005. In addition, they had a slight 

variation in format so that respondents would not feel tempted to repeat the exact same 

words of previous answers. 

The dependent variables in this study are defined as the participants’ level of understanding 

by expressed interpretation or comprehension about ideas (the independent variables) as 

explored during SSM-2004.  
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The following Table 2-02 provides the description of attributes of such dependent variables.  

 
Table 2- 02:  Description of dependent variables 

 
Dependent 
variables 

Stage of data 
collection  

Definition of attributes according to 
a 5-point scale from 0 to 4 scores 

preliminary 

post-tour  Interpretation 

computer  

Clarity in which ideas are fleshed out so that definitions or 
statements are completely elaborated and reflect consistent logic 
to the topics presented in the questions. 

preliminary  

post-tour  Comprehension 

computer  

Depth and breadth of definitions or statements expressing a 
range of associations with potential supportive ideas and 
applications, including examples and references to personal 
experience.  

 

In these terms, interpretation was associated with clarity of respondents’ ideas while they 

were attempting to explain conceptual issues in open-ended questions, and comprehension 

was related to depth and breadth of connecting elements in respondents’ statements. Depth 

and breadth can be easily recognized when statements include and link complementary 

ideas and examples as respondents’ attempted to express some personal reference and/or 

contextual application of their answers. 

 
 
2.4    ::    DEVELOPING A SIMPLIFIED CONCEPTUAL MODEL OF  
 UNIVERSAL DESIGN  

 

Definitions of Universal Design can be multiple and varied depending on the knowledge and 

background of the speaker, the original intentions for application, and the expectations of 

the audience. For instance, the vision of policy makers differs from manufacturers’, which in 

turn is different from ideas of groups of advocates and consumers. Although there is little 

agreement on the means, design goals and products, all concur that the term encompasses 

an ideological movement for social inclusion and concern for a response to users’ abilities.  
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This approach to Universal Design is narrow enough to touch on very basic notions around 

users’ experience with design features of built environments, and it oversees much of the 

wealth of knowledge4 that sustains the application of its principles in conformity with design 

regulations.  For instance, the selection of research settings had to be restricted as well as 

the characterization of users from the complex range of human abilities and features in the 

general population had to be simplified.  

 

2.4.1   ::    THE BASIC NOTION OF USER FRIENDLY ENVIRONMENTS 

In the content of the research material and tools, the terms “user-friendly design (and 

features)” or “user friendly environments” have been preferred to the term “Universal 

Design,” which is barely used. This was an attempt to avoid simple labeling and to represent 

some ways Universal Design is manifested in the creation of conditions that empower 

design users to live actively and reach their goals.  

The emphasis is on aspects of user-friendly environments in which research subjects may 

see design issues affecting user populations as closely as considering the same effects on 

themselves as being the people who are involved in such stressful situations.  

The intent is to blur the distinction between relative identities, the “me” and “us” as opposed 

to “them” in statements that first time students of Universal Design make about users. Such 

distinction occurs often when first time students of Universal Design refer to someone with 

disabilities. If the notion of disability becomes relative, i.e., it is considered as a condition in 

the relation between person and environment rather than a characteristic of certain types of 

people, then design students may start to apply the notion that anyone experiences 

disability due to certain design flaws. 

 

 
                                                 

4 Certainly, in this research study, some important aspects of the Universal Design concept had to be 
deliberately placed aside even at risk of misrepresenting it completely. This research does not 
address other specific factors related to the concept of Universal Design, such as usability and public 
acceptance of design features to the point which could justify large scale production of goods for 
wider audiences in the market. Moreover, there is no exploration of all possible considerations of 
potentially merging fields of design for populations differing in age, gender, health conditions or 
physical abilities. 



 

 24 

2.4.2   ::   DISTINGUISHING BETWEEN COMPLEMENTARY CONCEPTS  

Other important concepts included in this simplified model of Universal Design are related to 

distinctions between permanent and temporary disabilities, integrated and segregated uses 

of design features of built environments and, finally, between mobility and wayfinding 

problems. In the first distinction, the focus is to highlight conditions in person-environment 

relationships that lead to relative definitions of disability. The second highlights social 

aspects involving distinct forms of usage, either specific or general. In the last distinction, 

mobility and wayfinding are considered as baseline problems related to access of built 

structures that are closely related and that affect everyone. 

The definition of disability as being a stressful condition resulting from both temporary and 

permanent sources reinforces the idea of the need for creating user friendly environments 

where there is no place for short or long term disabilities caused by design flaws that 

disregard individual differences in ability or characteristics. For instance, someone can 

experience temporary disabilities when carrying packages on a bus travel or carrying a 

child, or doing both simultaneously. Temporary disabilities may affect someone who has 

broken limb due to an accident. Permanent disabilities occur when someone experiences 

problems with design features all the time because that person cannot walk or see in the 

same way most people do.  

The successful application of Universal Design ideas to creating user-friendly environments 

encourages people with permanent or temporary disabilities, or even, those who apparently 

experience no disability, to make use of integrated design features. Integrated uses of 

environmental elements, as opposed to segregated uses, refer to ways people share design 

features of manufactured products, which give social meaning to those features.  In 

extremist trends for fashionable design customization, some products can only be used by 

someone or by a select group of people in very unique ways. Consequently, at the same 

time, exclusive 5 forms of design may lead to expressions of social exclusion. Other 

products, particularly in public settings, can be used by anyone in a variety of ways 

                                                 

5  In such instances, exclusive design instead of inclusive design may be the desirable state of art or 
cultural expression. Then, it can be considered a measure of success, personal achievement and 
high social status. When influential people become users of such type of design, they exert power 
through control of the expression of life styles in mass media and make their own way of life 
become a focus of other people’s desire.  



 

 25 

(integrated use), and there may not be much relevance to this fact, since people take 

available resources for granted. Take the example of design products such wheelchairs and 

ramps. Wheelchairs assume and resonate the identity of users, despite being manufactured 

in large scale; they are good example of segregated use of environmental elements. When 

ramps are designed to accommodate wheelchair users only, their attributes include the 

stigma of disability; the segregated use of wheelchairs seem similar to the segregated use 

of ramps and other building elements. Such ramps, many times, have characteristics that 

discourage their use by other people such as shape, location, distances for access, and so 

on. In other cases, when ramps are designed to provide access for everyone, including 

wheelchair users, parents with baby strollers, people using shopping carts or trolleys, people 

carrying loads, and others, then they are generally located near stairs, and they provide 

integrated use of environments.  

Therefore, according to the simplified model of Universal Design, this study focuses on 

mobility and wayfinding problems that are typical challenges to people with certain types of 

permanent disabilities. Such disabilities require those people to use special equipment 

named assistive devices. Wheelchairs, walkers, crutches are examples of assistive devices 

for mobility, whereas dark glasses, guide-dogs and guide canes are examples of resources 

for people who experience wayfinding problems in urban settings. Some of those devices 

are useful during role-playing exercises in which design students experience design 

problems related to mobility and wayfinding. Focusing on experiences of a tour around an 

‘accessibility route’, role-playing participants explore the use of design features by 

experiencing mobility or wayfinding problems on such occasions. An ‘accessibility route’ 

comprehends the path that connects access elements (doors, halls, corridors, rooms, 

washrooms, etc) of buildings to outside systems of circulation and transportation (sidewalks, 

pedestrian alleys, bus stops, parking spaces, etc). It is a essential strategy for designers to 

approach accessibility and to improve users’ experiences of mobility and wayfinding. 

Concentrating ideas of the simplified model of Universal Design applications in the content 

of online imagery, this study offered first-time students of Universal Design the opportunity to 

reflect on those issues while responding to the online photo-questionnaire. The scope of 

work with this online tool included prompting participants for reflection about mobility and 

wayfinding issues as being widely common problems to many people and, therefore, not 

specific only to life experiences of people with permanent disabilities.  
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Following the idea that discussions about design issues tend to be more effective when 

information is tied into the context of design problem, the content of the online photo-

questionnaire in the reduced view of the simplified conceptual model of Universal Design 

refers to the perspective of users who might be experiencing design problems (avoiding the 

presentation of technical material related to building codes, design standards for 

accessibility and the like, as source of information). Rather than investigating design 

solutions 6, the scope of this work examines the outcome of having first time students of 

Universal Design responding to situations that suggest basic Universal Design issues, and 

having them consider those responses while they experience problems that require 

reflection about design application... 

 

2.5    ::    DEFINING RESEARCH SETTINGS:  
 THE ROLE-PLAYING SIMULATION EXERCISE 

 

Traditionally, for many years, the College of Design at North Carolina State University has 

offered first and second year students a single opportunity annually to learn something 

about the social role of designers regarding the impact of design features on users who 

experience disabilities. Similar programs occur in many universities in the United States 

(Welsh & Jones, 2000). After its creation and establishment by Prof. John Tector, the Center 

for Universal Design has led the development of such activities with support of the faculty 

and the administration at the College (CUD, 1993). The program of activities is currently 

called Sight, Sound and Motion and it is referenced here by initials SSM followed by the 

year in which it was developed in this study, such as ‘SSM-2004’ or ‘SSM-2005.’  

This section contains two parts: in the first, there is a brief characterization of traditional 

Sight, Sound and Motion activities that constitute a contextual background for research 

settings of this study. Then, the second part provides a description of changes applied to 

original characteristics, which conferred consistent settings to research procedures. 

 

                                                 

6  Setting problem solving exercises to challenge design students may be more appropriate for expert 
participants who have had some background experience on design related decision-making 
process.  
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2.5.1   :: GENERAL CHARACTERISTICS OF 
 ROLE-PLAYING SIMULATION EXERCISES 

Basically, all role-playing simulation exercises share similar goals such as these of Sight, 

Sound Motion program: to make students aware of the importance of their work as design 

professionals responding respectfully to varied needs of users with problems in relationship 

with built environments. Those programs of sensitization are based on the premise that 

mind shifts are possible when participants develop strong empathy with the perspective of 

users of design features in built environments (Pastalan, 1982). 

Due to dynamics of the role-playing simulation activity, the experience of user-environment 

relationships can be addressed in a variety of perspectives. Therefore, the selection of 

simulation topics is critical for success in addition to decisions involving logistics, such as 

defining the appropriate size for the group of participants in a balanced ratio to the number 

of guide leaders involved, considering the selection of settings, and the participation of 

people with permanent disabilities as special expert consultants about daily challenges living 

with conflicts between abilities and environmental resources. 

In previous editions, the Sight, Sound and Motion has devoted emphasis to usability issues 

(see picture 2-02).  

Careful attention was placed on the props students used to develop activities. For instance , 

students experienced manipulating objects and packages while wearing specially crafted 

gloves that could give them momentarily the feeling similar to experiences someone has in 

relation to design features of environments due to the impact of age or disease in one or 

both hands. In another example, students attempted to walk with inserts in their shoes and 

with carton cylinders wrapped around their legs and joints that could give them a vivid 

experience of pain and frustration that could be interpreted as naturally associated with 

disabilities during performance of simple tasks. 

Typically, the selection of sites for role-playing simulation is an important issue, since the 

timeframe for development of activities is short. Therefore, in early editions, the Sight, 

Sound and Motion program was developed only inside restricted spaces at the College of 

Design. It was the simplest and most practical way to cut logistical costs.  
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Picture 2- 02 – Some participants of SSM-2003 are wearing specially created props to restrict 
abilities and highlight everyday environmental challenges of a person with disabilities 

 

Despite potential limitation of experiences within a small circuit, the role-playing explorations 

offered participants varied situations combined with insightful discussion before, after and 

during simulation. Following guide leaders, teams of about twelve to twenty-one participants 

could explore simulations within two hours at most. The role of guide leaders and monitoring 

staff is very important during simulation. Usually, guide leaders are very well prepared with 

knowledge about Universal Design issues. Their role is to control the experience by having 

participants test specific problems of usage of design features. Monitoring staff works in the 

background while photo-recording behavior and providing logistical assistance for activities. 

For instance, the guide leaders may organize the group in a circle so that one or another 

can make experimentations under supervision. Then, comments are made and other 

participants are encouraged to try doing the activity. Depending on the number of people 

involved, some of them may be very close to instructions while other may be farther away 

and do not get involved as much. Therefore, it is difficult to maintain certain homogeneity in 

participants’ experience and exposure to information.  
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The work of disability consultants is voluntary and only their personal expenses are paid. 

However, their presence is very important, since it is intend to encourage students to try 

some role-playing characterizations. Careful attention have to be given to preparations for 

their role, so that their participation may not distract students, who may exhibit simple 

curiosity about parallel issues of their lives. Then, during or after role-playing activities, the 

special consultants may help confer some ‘reality of the outside world’ to simulated 

activities. 

Time constraints limit discussion activity at the end of role-playing activities to nearly half an 

hour. Therefore, not everyone has the opportunity to develop a full report of personal 

impressions. Depending on the reactions in the audience, guide leaders and consultants 

sometimes have to prompt comments from participants. On the other hand, there is the risk 

that discussions tend to be just descriptions of events without much opportunity for mutual 

reflections, and on the other hand, there is so little discussion that guide leaders are forced 

to speak more, thereby coming close to turning the activity into a lecture. 

The assessment of results in previous editions of Sight, Sound and Motion included short 

questionnaires 7 in which participants could register their reactions. Those questionnaires 

did not have any particular pattern for questions applied before and after the role-playing 

simulations. They were used as documents to register success of the activity in reaching 

specific goals. Usually, students were given questionnaire prior to starting the role-playing 

exercise. It asked questions about participants’ knowledge of Universal Design. The second 

questionnaire usually asked participants to describe their experience including such 

subjective reactions as positive or negative remarks, criticism, or suggestions for 

improvement.  

 

 

 

 

                                                 

7  Since survey questionnaires were used as important data collection instruments before and after 
role-playing simulation exercises, a detail description of some changes introduced to original 
format of preliminary and post-tour questionnaires for Sight, Sound and Motion set of activities is in 
the chapter about the methodology applied to this study.  
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2.5.2   :: THE ROLE-PLAYING SIMULATION SETTINGS  
 FOR THIS STUDY 

In SSM-2004 and SSM-2005, the selection of activities required participants to experience 

the environment by role-playing the characterization of extreme cases in which design 

related problems affect users access to the College of Design. The variety of possible 

environmental conditions and the diversity of users’ needs due to age, gender and diverse 

types of disability were in accordance to the simplified conceptual model of Universal 

Design. Therefore, the simulation was restricted to exploration of mobility and wayfinding 

problems of participants by use of assistive devices in a pre-determined tour around the 

accessible route to some spaces at the College of Design. 

The use of props affecting sensorial or ambulatory abilities forced participants to develop 

momentary adaptation skills in order to cope with the need of locating themselves, moving 

about and orienting in unfamiliar places. See picture 2-03 ahead.  

 

 

 

 

 

 

 

 

 

 

 

Picture 2- 03 – A student wearing modified goggles attempts to locate herself 
 

In one of those characterizations for role-playing simulation tour, participants were required 

to wear swimming goggles and use a guide cane that is a typical wayfinding device for blind 

people.  



 

 31 

These goggles were carefully prepared with tapes to partially blur view through lenses or to 

eliminate completely visual perception of light, shape or color (McKennie, 1977).  

In picture 2- 04 ahead, we may see that even participants who used walkers also had to 

wear goggles to simulate blurred vision that is typical of old age.  

Using crutches, participants were encouraged to remove one of their shoes and to walk 

barefoot while relying on their weaker leg only to support body weight.  Walking that way 

forced crutch users constantly to make balance adjustments while carrying the unused shoe 

tied to the crutch or to their bodies. 

Walkers were specially equipped with additional heavy bars (see picture 2-05 ahead) that 

increased the overall weight and forced participants the effort to attain mobility while moving 

slowly. The instruction was for participants to be aware of the relative time consumption and 

distance required for people with reduced mobility to reach goals and the positive side that 

may exist at slow pace when those people may explore the environment along the way. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 2- 04 – Some students used canes, modified goggles crutches and walkers 
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Picture 2- 05: Detail of modification to walkers for a better perception of mobility problems 

Riding on wheelchairs (see picture 2-06), participants were required to remain sitting or to 

make transfers to other seating positions without using muscles of their legs.  

 

 

 

 

 

 

 

 

 

 

 

Picture 2- 06: Detail of participant in wheelchair transferring to toilet 
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During both SSM-2004, the role-playing simulation sessions were repeated twice a day over 

the course of a week so that almost 120 students8 could participate.  The group size 

included  two teams of around twenty participants per session. Each team had one guide 

leader, two disability consultants and one or two staff monitors who provided logistical 

support to the group. In order to avoid confusion and large concentration of people in small 

areas, the role-playing activity had the two teams following the same accessibility route, but 

each started at one of the extreme points of the tour and traveled in direction towards the 

other. The location for both tour teams to cross each other while going in opposite directions 

occurred in the court-yard inside the College of Design. That space is a large enough space 

for teams to gather without loosing the focus of activities. 

In SSM-2004, the organizing staff (guide leaders, disability consultants, and monitors) had 

the same people involved in all sessions. Therefore, in all role-playing simulation sessions, 

there was no variation that could be attributed to individual characteristics, uneven 

experience in tour activities, or distinct personality of disability consultants who contacted 

research subjects. Most of consultants are people with permanent disabilities who for the 

first time had participated in a workshop at a College of Design. In SSM-2005, the team 

composition of disability consultants had varied substantially. For each session of tour 

activities, there were different pairs of consultants. Those consultants were experienced 

experts either on mobility and wayfinding techniques as instructors of people with 

disabilities, or advocates for social change toward inclusive society.  Nevertheless, before 

the start of each role-playing simulation session, the guide leaders spent one hour with 

disability consultants reviewing the tour locations for observation points and double-

checking the expected behavior during procedures. 

See picture 2-07 ahead. 

 

 

 

 

                                                 

8  More details about the number of participants and the timeframe of activities are presented in the 
chapter about Methodology, with description of sampling procedures. 
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Picture 2- 07:  A guide leader discusses with disability consultants about  
aspects of simulation procedures for the tour route  

 

One of the instruments used in SSM-2004 and SSM-2005 was the ‘tour protocol.’ This 

consisted of a set of questions in a checkmark list format regarding selected situations for 

simulation exercises in the tour. 

Those questions9 served as reminders for participants to observe and consider potential 

usage of design features and other environmental elements.  

A map indicated for participants the route and the location of stop points where the role-

playing activity was supposed to take place.  

See Picture 2-08 ahead. 

 

 

                                                 

9  More details about the tour-protocol are in the chapter on methodology. 
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Picture 2-08:  Example of map used for development of route “A” of SSM-2004 simulation tour 
 

Participants had the map as an additional resource for information about the activity 

described in the protocol, so that they would not get lost following the route. However, the 

graphics in the map indicated elements of outdoor areas, walls and internal spaces by 

simple shapes and shaded tones to highlight pedestrian paths; only the name of the main 

street and the numbers for tour stopping points were available as reference notes about 

locations. The idea was to reinforce the notion of someone facing wayfinding problems 

beyond the need to use assistive devices while negotiating thorough unfamiliar 

environments.  Map graphics displayed little information about directions on pathways 

because that an additional measure for participants’ wayfinding challenge. Using the map of 

the College of Design area, participants could locate themselves only by recognizing the 

distinction between built structures and open areas in a gray scale of different shapes. 
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The tour map of the College of Design area had two versions, each displaying numbers of 

tour points in reverse order as one was compared to the other indicating the distinct tour 

directions of the two teams. 

One of the lessons about integrated versus segregated use of built environment included 

the configuration of several special stop points in the route, which required participants to 

shift between moving along horizontal paths and using different means of vertical circulation 

in the simulation tour. Some of the participants were riding wheelchairs or carrying walkers 

and, therefore, they could not follow the crowd of people going up or down stairs with 

orientation canes, goggles and crutches. The purpose was to highlight the participants’ 

experience with stress and frustration when facing challenges at the role-playing simulation 

tour. Thus, at specific stop points the team of participants divided into sub-groups walking in 

different paths or waiting for each other until the team could reunite again.  

Following the tour activity, students were required to return to the gathering space where 

they could remove props (some stayed comfortably in the wheelchairs they were using 

during simulation). They filled out the post-tour questionnaire and participated in a wrap-up 

session of discussion. The goal of the discussion is to provide students a chance to speak 

about their experience and collect impressions of other people involved. Guide leaders were 

responsible for reminding students of the main issues at stop points of the route and to 

summarize the outcomes of the experience as related to the notions about user friendly 

environments. Disability consultants spoke to the whole group and provided some insight 

about real life situations in which users experience problems of mobility and wayfinding on a 

daily basis. 

 

2.6    ::    DEFINING RESEARCH SETTINGS:  
 THE ONLINE PHOTO-QUESTIONNAIRE 

 

The development of the online photo-questionnaire initiated almost one year prior to the 

SSM-2004. Initially, during pilot studies, the online photo-questionnaire was not completely 

ready as a single set. In its original design, it included just a set of questions following a 

sequence of slides on computer. Participants could respond online only to certain visual 

material about Universal Design, but that was not intricately tied to other activities of the 

Sight, Sound and Motion program.  



 

 37 

Then, technical feasibility issues related to creation of the online image database and the 

synchronized collection of participants’ input during research activities imposed the definition 

of conceptual approach that was closely tied to the theoretical framework aiming at final 

configuration of the photo-questionnaire.  

The online tool was partially ready some days before the SSM-2004 started. It was tested 

(Nielsen, 1999) by a board of experts, edited, reviewed and released for application. 

The online photo-questionnaire was first presented to students in the computer lab of 

Brooks Hall, at the College of Design, North Carolina State University. Therefore, the SSM-

2004 had two days of activities reserved in the computer laboratory, which had twenty 

computers available. The expected number of participants was around sixty people each 

day. Each of three sessions was scheduled to take one hour during evening hours, and the 

experience lasted from 6:00PM until 9:00PM. 

This section presents a description of some design aspects of the information structure. 

Details of other design decisions for production of this online tool follow theoretical 

formulations in the chapter about the literature review. 

 

2.6.1    ::    SHIFTING FROM COMPUTER-AIDED SIMULATIONS TO 
 VISUALIZATION OF USER-FRIENDLY DESIGN ISSUES 

The original idea for the online photo questionnaire involved many attempts to create a 

comprehensive archive of images of situations in the accessible route. Technical limitations 

in online collection of input information for later analysis and for control of user behavior 

during the experiment indicated the need for a conceptual approach to assure breadth and 

depth of content in image display about user’s experience in built environments.  In fact, 

some technical and logistical constraints for operating online virtual environments by use of 

computer resources available would not allow participants to feel the comparable richness of 

information that someone might have by simply being immersed in actual built environment. 

Contemplating the conceptual formulation proposed in the theoretical framework for the 

online photo-questionnaire, the realization was to avoid establishing a parallel between user 

performances in tasks related to virtual resources, on one side, and to physical 

environments, on the other.  
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In the following considerations lies the conviction that the success of this research study 

was not dependent on representing accurately some design features in virtual environment 

that could be used to replace or compensate kinesthetic experiences in built environment. 

High technology exists today for development of complex computer graphics in which users 

get immersed in virtual environments completely. Special electronic goggles and gloves 

contain sensors that transmit user behavior to situations displayed in virtual environments. 

Depending on resources available, users can wear full garments rich with sensors so that 

powerful computer processors may receive detailed information related to simulated 

sensations. Despite the richness of such experience, the basic notions of reflection versus 

experience remained untouched. Comparing kinesthetic simulations in role-playing activities 

inside or outside computers may not add much content to discussions about the way 

respondents might use information to change attitudes, values and reactions to design 

problems. Therefore, the structure of the online tool was changed so that it could use 

selected still images that might trigger reflective thinking processes. 

 

2.6.2   :: ESSENTIAL SETTINGS AND STRUCTURE OF  
 THE ONLINE PHOTO-QUESTIONNAIRE 

The main design principle of the online photo-questionnaire referred to structuring the user 

experience by exposure to information in a single one-way sequence of events. The 

questions in current versions of the online tool address ideas that could be completed only 

after users had seen both verbal prompts and the messages that imagery displays.  

Rather than providing the flexibility of multiple alternatives for participants to access 

information, the strategy of the online photo-questionnaire was for adoption of a standard 

interface increasing the amount of information gradually and consistently to everyone 

(Gagné, 1985). Other principles included considerations of technology for the making of 

digital presentations, which were related to balanced definitions of format and content of the 

visual material (Alessi & Trollip, 2001). 

The one-way flow of information took form initially in presentation of still pictures and 

statements of ideas related to the content of imagery. Then, in the following questions, users 

were required to make selections in a list of topics about illustrated situations in a collection 

of images.  
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Some selections may have indicated best alternatives to address certain design issues. 

Other questions had distinct format and included simple and short digital slideshow 

animations made with Macromedia Flash MX. The animations had stop and go controls for 

user interaction while a small sequence of images provided illustration of contrasting ideas. 

Such questions focused on abstract notions illustrated by the content of images. 

In the one-way flow of information, respondents had only one chance to address certain 

issues about user friendly environments as they perceived the content of images. This 

structure allowed participants to return to previous pages and read only the content of 

choices made, but it did not let them change checkmark decisions in their previous work for 

other potential alternatives.10  

The online photo-questionnaire was not a specific tutorial format.11 Therefore, there was no 

instruction at the beginning that can indicate to respondents some ideas about the final 

outcome. The exposure to information was gradual and progressive. The illustrations were 

guides for respondents to choose best alternatives. The online participants were aware that 

images would provide clues and that verbal content would direct them to check the visual 

material as the major source of information. 

Although each question had potentially best choices in ways to correspond to the content of 

images, the online photo-questionnaire did not include answers that can be considered 

objectively as right or wrong.  

 

                                                 

10  Compared to multiple-way flow of information, this structure seems poorer, i.e. the multiple-way 
flow is much more flexible and allow users to have full control of activities. However, the online 
photo-questionnaire had strict time limits. It could not extend indefinitely since control of exposure 
to information was critical for comparisons in the experiment. Moreover, the multiple-way flow of 
information could lead to unfinished work as result. Consequently, it would be difficult to compare 
respondents’ experiences given that some participants could not have seen completely all imagery 
in the content of the material. 

11 Basically, the difference is that tutorials have clear educational goals following objective instructions 
as defined by the content of material. At initial stages, tutorials present many instructions and 
technical information. The following sections of a tutorial require respondents to apply the 
knowledge presented in the initial stages. At the end, quizzes test knowledge and provide 
information feedback to users about their performance. In the online photo-questionnaire, although 
educational goals were clearly presented, respondents did not express knowledge that was 
previously revealed to them so as to meet a set of performance rates following questions. 
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In fact, the online structure presented to respondents additional web-pages with hints that 

suggested the most acceptable alternatives achieving question goals in accordance to the 

visual content of messages. The link to these hint web-pages was located at the end of each 

page of the photo-questionnaire.  

Although respondents had the freedom to skip those pages and progress in their work, they 

had register12 such decisions before proceeding to the next web-page.  

A variation of six types of questions13 was created to avoid boredom that might lead to 

students creating a patterned approach to a single type of questions. Some questions in the 

online tool allowed single selections among topics listed vertically or in a matrix of rows and 

columns. In addition, one or another pair questions could have worked together. While one 

question requested respondent to make choices, the next asked about reasons for 

respondents making previous selections. Other questions requested respondents to explain 

certain opinions.  

The question types in the online photo-questionnaire of SSM-2004 are comprised of the 

following:  

 Type [a]  -  multiple choices that refer to the content of a large still picture (size: 600 x 

450 pixels at 72 dpi) (see picture 2-09 ahead and Appendix);  

 Type [b]  -  multiple choices by selection of icon links to large still pictures (size: 600 

x 450 pixels at 72 dpi) in complementary web-pages;  

 Type [c]  -  multiple choices or open-ended comment statements based on a series 

of verbal statements and no visual resources.  

 Type [d]  -  matrix of multiple choices in rows and columns for a combination of 

resources, including a big still picture and icon links to additional images in 

complementary web-pages (See picture 2-10 ahead and Appendix);  

 

                                                 

12 The data input of respondents was automatically collected online by web-page scripts that send 
information to an online company, named, ‘SurveyMonkey.com,’ that provides administration 
services for online surveys. The SurveyMonkey’s online interface was used to collect information 
and organize it in digital spreadsheet format. 

13 Further details and explanation for conceptual elements of typical question types can be found on 
pages 63, 64, 65, 156, 157 and 158 and in the Appendix section. 
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 Type [e]  -  vertical multiple choices with selections referring to the content of an 

animated slideshow in looped sequence indicating metaphors of the main concepts 

(See picture 2-11 ahead and Appendix).  

 Type [f]  -  vertical multiple choices with selections referring to the content of an 

interactive slideshow of contrasting images about before / after settings. 

 

 

 

 

 

 

 

 

 
Picture 2- 09:  Example of question type [a] in SSM-2004 online tool 

 

 

 

 

 

 

 

 

 

Picture 2- 10:  Example of question type [b] or [d] in SSM-2004 online tool 
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Picture 2- 11:  Example of questions type [e[ and [f] in SSM-2004 online tool 
 

The question types [b], [c], [d] and [e] had a link in a graphic icon placed before each 

alternative answer and associated with a secondary popup web-page. In the question types 

[b] and [c], the secondary web-page showed a still picture (size: 600 x 450 pixels at 72 dpi).   

In the question types [d] and [e], the secondary web-page had a link in a graphic icon placed 

before each alternative answer and associated with an animated sequence of pictures (300 

x 225 pixels at 72 dpi). The respondent could have better control of the display of images in 

question types [d] and [e], since simple buttons in ‘Flash’ format allowed respondents to 

pause, play, move forward or backward at a click of the computer mouse.  

The question types in the online photo-questionnaire of SSM-2005 were very similar to 

SSM-2004 except that the graphic icons originally displaying small still cameras to represent 

the link to complementary still pictures were replaced by thumb-nail sized pictures displaying 

part of the full-size picture.  

See that in picture 2-12 ahead.  

question type (e) 

question type (f) 
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Picture 2- 12: Thumb-nail and full-size pictures used in one of the questions at SSM-2005 

 

The idea was to reduce stress and memory load for participants’ effort on concentration. By 

recognizing the content of the full size picture in the thumb-nail size icon, participants did not 

have to click on the camera icon in order to reveal the images they had just seen a few 

minutes earlier.   

The ideal situation for display of image resources would be to present special rollover 

effects for display of images through JavaScript and XHTML, which are common resources 

to web-page design. This way the main focus of online respondents could have been 

engaged in the task (identifying clues for answers in the images) instead of wasting time and 

energy struggling with icons and pop-up windows.   

Unfortunately, the use of SurveyMonkey online services for automatic computation of 

responses in electronic spreadsheets did not allow such flexibility. It did not provide access 

to the ‘head’ coding of web-page design for insertion specific scripts to special behavior of 

image features. Therefore, the insertion of pictures in the body of questions occurred only by 

use of ‘span markups,’ i.e., fragments of commands that modify web-page features without 

changing the core of web-page settings. For instance, span markups allowed the 

customization of the photo-questionnaire layout with icons linked to external pages and with 

insertion of the big size pictures in either static “JPG” or dynamic “GIF” formats.  
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At the end of the computer exercises (see Appendix), the last section included prompts with 

open fields and required respondents to type information about basic notions for user 

friendly environments. In the same way as presented in preliminary and post-tour 

questionnaires, the questions were about respondents’ definitions of Universal Design, 

integrated versus segregated uses of design features and the relationship between 

disability, mobility and wayfinding. 

Other questions in the ending section checked respondents’ reactions about aspects of their 

experience online. In addition, they asked respondents’ views about the importance of using 

online tools to address the issues of user-friendly design. 

 

2.7    ::    SUMMARY OF ESSENTIAL RESEARCH SETTINGS 
 

Along with the definition of the research question, hypotheses, research framework, 

variables and units of measurement, this chapter presented an overview description of other 

essential research settings.  

Variables and attributes of measurements were provided as simple definitions in reference 

to concepts discussed further in the theoretical framework section (literature review). 

The definition of the simplified conceptual model of Universal Design provided basic 

concepts about user-friendly design, integrated use of design features, permanent and 

temporary disabilities and mobility / wayfinding problems, which participants explored in 

different stages of data collection.  

The characteristics of role-playing simulation exercises in SSM-2004 and SSM-2005 

indicated slight differences from previous versions that assured a systematic preparation for 

data collection. Participants were required to explore the elements of built environment by 

following a pre-determined route. Problems along the way prompt participants to consider 

design issues related to mobility and wayfinding aimed at experiencing considerations about 

the benefit of having design features integrated and in accordance to varied users’ abilities. 

The development of the online photo-questionnaire focused on the strategy for a sequential 

presentation of images for a progressive reflection about the abstract content without 

previous instruction. This way, participants became familiar with conceptual issues by 

following a one way flow of information display.  
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Questions requested participants to make decisions about depicted situations based on 

clues in the context where users might have problems using segregated design features. 

The online tool progressed from simple to more complex situations and presented visual 

resources in combination with verbal content of questions and simple slideshow animation. 

Although the photo montages presented pictures of spaces participants might experience 

during the role-playing simulation exercises, the questions and content of visual resources 

were created to form subtle messages not directly linked to role-playing simulation 

challenges. 

Next, in the following chapter, the presentation of the elements of research design is more 

elaborated in accordance to the theoretical framework by discussion about the literature 

review, and an overview of seven studies about visualization and role-playing in user-

environment research, which inspired some methodological strategies for this investigation. 
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3    ::    REVIEW OF LITERATURE 

 

In this chapter, there are two major sections:  

 In the first are theoretical formulations that justify assumptions and decisions made 

during development of research procedures.  

 The second provides a critical view of background studies that approach production 

of visual imagery as a learning tool and the development of role-playing simulation of 

disability for sensitization of designers, stakeholders and policy-makers. 

 

3.1   ::   THEORETICAL FRAMEWORK 

 

The epistemological position for development of this research study is primarily based on 

Constructionism. The epistemology, in this case, narrows down to considerations about the 

structure of knowledge that derives from humans constructing meaning through intellectual 

process, despite evidence of any other relational influences such as objective discoveries or 

subjective phenomena, agreements or consensus. As stated by Crotty (1998, pp 43), 

“meanings are constructed by human beings as they engage in the world they are 

interpreting.” Indeed, rather than exploring objective evidence in pre-existing phenomena, or 

a subjective view of reality, in which people create meaning through exchange and 

interactions, the research procedures are based on assumptions that elements of the 

outside world can be used in the simplified conceptual model of Universal Design. According 

to such epistemology, this research design reveals learning processes that trigger reflective 

thinking through tools, procedures and mechanisms that construct meaning both inside and 

outside each individual mind, thus allowing the knowledge of interactions with built 

environments to be shared. 

Among major paradigms are Cognitivism1, Constructivism2 and Pragmatism3.  

                                                 

1  Cognition is the process in which certain living beings exchange information with the environment 
and formulate appropriate responses that meet their needs due to meaningful coding and decoding 
(acquisition, storage, retrieval, usage) of such information in their intellect.  
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Both Cognitivism and Constructivism are similarly important in this study. Considered to be 

the strongest paradigms in education, both Cognitivism and Constructivism are opposed to 

Behaviorism for which events of the environment are simply understood through observable 

behavior as stimuli that affects individuals’ neurological systems and generate consistent 

reactions. Cognitivism allow us to explore learning processes through operations that occur 

inside an individual’s brain. Constructivism focuses on expression and product of people’s 

minds in the social context where each individual learning process gains shared meaning 

through social exchange of information. Through Constructivist education strategies people 

learn through observation, manipulation and interpretation of the world around them. 

Although there is some criticism about the lack of empirical evidence in much of 

constructivist education, it provides missing links for the integration of instructional principles 

of all three paradigms (Alessi & Trollip, 2001: 17). 

In this model, Pragmatism4 justifies the use of manipulated representations of environmental 

                                                                                                                                                     

    The global term ‘cognitive sciences’ refers to merging areas of investigation about ways human 
beings become aware of influential environmental factors, perceive and process such information 
up to formulate behavior as an expression of values, attitudes and actions. The following areas of 
investigation are some of those that usually explore and tend to expand the domain of cognitive 
sciences: environmental psychology, educational strategies, environmental behavior sciences, 
human factors, neurology, and computer sciences. 

2   It is important to distinguish here between Constructionism and Constructivism. Constructionism 
or, sometimes referred to as Social Constructionism, focus on the collective generation and 
transmission of meaning, whereas Constructivism points to the unique experience that each of us 
to interact with our immediate environment. While Constructionism focus on structures and 
dynamics of experiences between human social systems, Constructivism emphasize knowledge 
gained through meaning-making processes inside individual minds.  Social Constructionism 
emphasizes the role of culture to shape the way we see things and give us a reference about the 
world, “the collective generation (and transmission) of meaning. (…) Constructivism tends to resist 
the critical spirit (limiting or liberating effects of culture); while Constructionism tends to foster it” 
(Crotty, 1998: 58). In both Constructivism and Constructionism facets of the epistemology, 
“experiences do not constitute a sphere of subjective reality separate from and in contrast to the 
objective realm of the real world. (…) Subject and object are always united” (Crotty, 1998: 45). 

3  Pragmatism is characterized by the insistence on consequences, utility and practicality of human 
actions as vital components of truth. Truth, according to Pragmatism results to the benefit of 
humankind in a long run, and that should guide the path of inquiry. Theoretical claims should be 
tied to verification tests and predictions. Considered one of the pioneers, John Dewey applied 
Pragmatism in education and referred to that as ‘Instrumentalism’ (updated 06/06/2005, retrieved 
from <<http://en.wikipedia.org/wiki/Pragmatism>>, ) 

4  Pragmatism treats rules and ideals as artifacts and tools to produce them, but disregards any 
position that holds them as immutable or absolute. “Technology is the invention, development, and 
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settings in this experiment to prompt research participants’ reactions about scenarios of 

potential user friendly design features. Depending on certain learning applications, 

Pragmatism can be considered as integrated either to Cognitivism or Constructivism. For 

instance, Hickman (2000) states that, through Pragmatism a good representation of the 

theoretical framework in an experimental model that translates the research experience into 

simple language for outsiders, to either incorporate the benefit of such knowledge into daily 

activities or to better voice their needs and concerns.  

The following picture 3-01 provides a diagram with a visual scheme of the essential 

elements that are at the baseline of this theoretical framework.  

In addition, the diagram indicates the context in which this research study takes place. Note 

that this diagram is composed of many shapes that overlap each other. However, do not get 

distracted with relative shape dimensions that were made this way for clearer viewing.  

The following paragraphs provide the explanation for the layout elements.  

First, some of the area of the white background rectangle labeled ‘role-playing simulation 

exercises’ is outside the gray rectangle that is labeled ‘Constructionism.’ This suggests that 

some elements of the simulation exercises can be explained by use of other5 

Epistemologies, such as ‘Post-Positivism’ and ‘Interpretivism’ (Crotty, 1998). For instance, 

the development of role-playing simulation of users interacting with features of built 

environments can be explained by paradigms such as Interactionism, Critical Theory and 

Phenomenology (from Interpretivism),6 in which Pastalan, Mautz & Merril (1973) named as 

the ‘Empathic Model’ strategy for sensitization of design professionals about users’ needs. 

                                                                                                                                                     

cognitive deployment of tools and other artifacts, brought to bear on raw materials and intermediate 
stock parts, to resolve perceived problems” (Hickman, 2000). 

5  Post-Positivism is the philosophical movement that counteracted the scientific approach of 
Positivism, in which truth could only exist in the light of observable phenomena. Post-Positivists 
introduced the idea of false hypotheses, so that theories could emerge from the evidence that no 
other observable phenomena could disproof of precedent theories. Interpretivism are investigations 
based on highly subjective approach. Contrary to Positivism and Post-Positivism, the Interpretivism 
Epistemology recognizes the influential of investigators in the product of research studies, which 
tend to be more ‘naturalistic,’ and ‘introspective’ or ‘participatory.’  

6  Interactionism is the paradigm for theories in psychology and sociology that focus on the mutual 
effect of people’s attitudes, behavior, and values within a social group. Critical Theory is the 
paradigm for theories about social conflicts and dispute for power among social groups. 
Phenomenology is the paradigm for individual discourses about the sequence of actions and 
activities that take place within a certain environment and social context. 
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However, such aspects are not the focus on the simulation process. Actually, the interesting 

points in the Empathic Model in the formulation of the simplified conceptual model of 

Universal Design for SSM-2004 are limited to illustrate mobility and wayfinding problems 

only. That is why a large part of the white rectangle is hidden behind the gray rectangle. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Picture 3- 01:  Diagram illustrating aspects of the research study  
in relation to ‘areas’ of baseline paradigms 

 

Inside the gray rectangle, other rectangles exist with dashed lines along with a transparent 

circle and a complex T-shaped colored element. Most of the shapes in the picture are fully 

enveloped by the gray rectangle Constructionism. The rectangles with dashed lines 

represent major paradigms in the domain of knowledge construction about our relations with 

the environment: Cognitivism, Constructivism and Pragmatism.  
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The transparent circle represents the imagery used in online photo-questionnaire. The 

complex T- shaped figure represents the simplified conceptual model of Universal Design 

that was created specifically for this study. Inside the circle, the area is completely immersed 

in merging grounds of Constructivism, Cognitivism and Pragmatism. Part of the T-shaped 

figure divides the circle into two halves: in one half, area is hatched to suggest that the 

illustrations will indicate situations that fit both mobility and wayfinding issues.  

One of the assumptions in this framework is that research subjects will immerse themselves 

into reflections about use of environmental features as those people examine images about 

mobility and wayfinding issues. The remainder of the area contains other forms of imagery 

according to principles of Cognitivism and Pragmatism and refer to usability elements of the 

online resources (such as icons, links, feedback effects, etc) that make it a fully functional 

tool.  

The white rectangle of ‘role-playing simulation exercises’ contains the shapes representing 

both the simplified model of Universal Design and the Constructivism area, but only some of 

the rectangle for Cognitivism. This means the role-playing simulation tour is intended to 

generate reflections mostly through experiential thinking instead of intellectual explorations.  

This experimental study is defined in the merging grounds of Cognitivism and 

Constructivism because it focuses on knowledge that can be developed through cognitive 

processes by use of constructivists procedures.  In Cognitivism, existing environmental 

behavior theories relate to environmental perception and visualization, particularly, human 

visual perception and processing, as well as legibility (spatial definition and orientation).  

The Constructivist framework usually emphasizes the construction of concrete elements 

including role-playing simulation exercises that help someone establish cognitive connection 

with abstract ideas. Those theories of cognitive learning account for explanations about the 

ways in which research participants could perceive and process information from online 

imagery, develop some thinking processes such as image recognition, reasoning, decision-

making, memorizing, and finally, elaborating verbal responses about their visual and/or 

kinesthetic experience. Furthermore, the investigation applies the elementary knowledge of 

linguistics about learning processes and verbal expression of one’s understanding. 

In the following tables, there are three lists of the theories and conceptual models used in 

the framework for this study.  
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 The reason for grouping such theoretical formulations in distinct tables is to facilitate 

explanations of the processes in which participants might become familiar with concepts 

about person environment relationships and demonstrate gains in understanding through 

reflection with knowledge at personal level. In descriptions of those lists in the top-down 

order, the intention was to provide detailed discussion about the relationship of the 

theoretical framework with decisions made in the scope of research design. Later, in the 

chapter discussing results of analysis, potential contributions of this research study will be 

related to the theoretical framework. 

Major theories were grouped according to specific domains. Thus:  

 theories in Group ONE refer to certain models that form the baseline knowledge 

about visual perception and visualization;  

 theories in Group TWO refer to the structure of the mind that accounts for distinct 

cognitive processes inside individuals’ forms of intelligence, and  

 theories in Group THREE are related to certain learning strategies including the 

dichotomy between someone’s reflections and experiences that supported some 

analytical procedures during the assessment of understanding in students’ 

responses. 

 

3.1.1   :: PERCEIVING AND PROCESSING VISUAL INFORMATION 
 FROM ENVIRONMENT 

The theories in this group show a dialectical conflict of arguments about determinism of 

environmental elements causing behavior, on one side, and internal structures of human 

minds, on the other, that allow us to develop selective perception and processing of 

information from the world outside.  

Table 3-01 to follow indicates these major theories among others: Cognitive mapping, 

Schema, Mental Models and Visual Preference. Other theories in this list provide us a 

context for explanations.  
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Table 3- 01:   Group ONE - List of major theories and models of environmental behavior and 
learning processes in the frameworks of Cognitivism and Constructivism 

 
Theoretical 

constructions Developed by Definition 

Group ONE :: :: :: Awareness of environmental information, 
visual perception and image processing  :: :: :: 

Life Space as Field 
of Forces K. Lewin 

Human behavior is based on a continuing interaction of factors 
within a person with external factors as they are perceived by an 
individual in a given situation. People with different experiences 
may perceive environmental factors differently. 

Patterns of Spatial 
Meaning C. Alexander 

Elements of space are organized in patterns and settings that 
allow people or identify original meaning for functional uses of 
space and to elaborate other meanings due to personal 
engagement in certain culture. That helps someone choose 
appropriate behavior, action or attitude according to social 
expectations. 

Gestalt M. Wertheimer 
For perception and problem-solving, association patterns occur in 
the mind processing for spatial organization of stimuli from 
characteristics of environmental elements 

Embodiment of the 
mind 

G. Lakoff &  
M. Johnson 

The representation of the world is embodied through structure 
and functions of human minds. 

Information  
pick-up and 
Affordance 

J.J. Gibson 

Perception is a direct consequence of the properties of the 
environment that provides clues for associations in the mind 
between someone’s needs and stimuli from characteristics of 
environmental elements that respond to those needs. It opposes 
the dominant role of past experiences on perception. 

 Motivation Control 
Theory W. Glasser 

Behavior is never caused by a response to an outside stimulus. 
Instead, behavior is inspired by a person’s control to maximize 
their need satisfaction. 

Mental models of 
design features  D. Norman 

During interaction with environment, people form mental models 
that are predictive and explanatory for understanding of such 
interaction 

Visual preference S. Kaplan &  
S. Kaplan 

Users’ preference for certain environmental attributes reflects 
their adaptation from previous experience in a particular frame of 
reference. Visual preference is possible due to basic human 
purpose of gathering and organizing information for best 
adaptation to environmental circumstances. The underlying 
human goals are: making sense (comprehension and proper 
orientation) and involvement (stimulation and challenge), which 
establish a parallel between perception space and action space. 

Schema 
F. C. Bartlet 
J. Mandler 

D. Rumelhart 

Memory takes form of schema which provide a mental framework 
for understanding and remembering information. 
Empirical support from studies in linguistics associated verbal 
expression with schemata for description of visual resources.  

Cognitive mapping 
and spatial 
behavior 

E. Tolman, 
R. Downs &  

D. Stea 

It is the representation of spatial elements of the physical 
environment inside the mind that helps one associate relative 
locations with attributes, preferences and personal attitudes about 
such environment. 

Environmental 
Orientation and 

Attitude 
K. Lynch 

The experiences in the environment and the meaning attached to 
places affect the construction of the hierarchical structuring of 
mental representations in terms of size of spaces, distances, time 
spent in movement, details, locations, boundaries, intersections 
and reference points.  
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This group of theories is important for this research study because it expresses explanations 

about perception of environmental features. Since research participants had seen images 

and actual design features, it is essential that the theoretical framework distinguishes the 

conscious activity of vision as identifying meaningful features from seeing, a simple 

perception of elements in front of the eyes. 

At initial stages of environmental psychology, theories focused on attempts to relate human 

behavior with stimuli from environment.7  

A shift occurred when theorists moved from laboratory experiments with rats and devoted 

more efforts on investigating eventual patterns and cognitive records about human subjects’ 

intellectual operations. 

Kurt Lewin (1936) is one of the pioneers. He approached the impact of previous experiences 

to alter behavior. In Lewin’s view8 about the concept of Field of Forces in Life Space, people 

who have distinct experiences interpret the same environment differently.  

The Gestalt Theory9 explored the notion about natural operations in the mind for creation of 

patterns as one produces groupings of elements that fill voids of information about missing 

parts.   

                                                 

7  For instance, for Berlyne (1965) patterns of thought result from us choosing from a variety of 
responses which we associate with each stimulus. The choice is made simply by selecting the 
strongest associative link although these links can be strengthened or weakened by our experience 
in life. 

8  We may see a further elaboration of Lewin’s ideas in the Observational Learning theory or Social 
Cognition (Bandura, 1986). This is about the reciprocal determinism of environment-behavior 
patterns in which people develop acquire information from environment, adjust to environmental 
conditions and express modified behavior during socialization process. Through focused attention 
in observations, one could acquire and retain behavior without actually performing it. An observer’s 
behavior may change in a supportive environment that allows opportunities for someone to learn 
by ‘viewing’ positive and negative consequences of reinforcement or punishment applied in the 
behavior of a model. Later, due to exposure to situations or environmental conditions that serve as 
incentives or motivators, the observer may display similar behavior aiming at social conformity in 
addition to individualized traces of creative thinking, background knowledge and emotional content. 

9  Gestalt is a German word that means “shape of form.” “It is a physical, biological, psychological, or 
symbolic configuration or pattern of elements so unified as a whole that its properties cannot be 
derived from a simple summation of parts” (The American Heritage, Dictionary of English 
Language). “There are wholes, the behavior of which is not determined by that of their individual 
elements, but where the part-processes are themselves determined by the intrinsic nature of the 
whole. It is the hope of Gestalt theory to determine the nature of such wholes. It would be possible 
for one to select one part of the whole and work from that towards an idea of the structural principle 
motivating and determining the whole.” (Wertheimer, 1997). 
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This way, someone makes sense out of the overall structure in our environment, which is 

whole, complex and complete. Wertheimer (1922,1997) maintained that what we perceive 

through our sensorial system even helps us structure our brain processes in the context of 

perception and problem-solving. Characteristics of stimuli cause us to structure or interpret a 

visual field or problem in a certain way. As a certain region becomes important, it is the 

focus of our attention. If it is not, it may change according to other groupings of functional 

meaning.  

In his discussion about patterns of meaning in human spaces, Alexander (1974, 1979) 

showed some important aspects of the Gestalt Theory. He focused on structural elements in 

the physical environment which create meaning outside somebody’s mind. Alexander 

referred to that as patterns of meaning in built spaces. Accordingly, such patterns help an 

individual interact with human environment and create consistent and stable settings for 

appropriate attitudes and behavior according to individual’s participation in a certain cultural 

context. 

For Lakoff and Johnson (1999), the embodiment of the real world and the internal 

interpretation of it in our minds are unified forms of meaning. Thus, a person makes sense 

of both internal and external worlds through embodiment of natural phenomena. There is no 

way one can account for meaning objectively since perception and processing of information 

depend on human capacity to represent the world through mental images. In other words, 

we cannot understand the world in perspective other than the one delineated by our body in 

the shape of our biological structure that progresses through specific life stages in constant 

interaction with the environment by translating it as metaphors to mental images. 

Gibson (1979) used the concept of Affordances to explain the way certain attributes in the 

physical environment provides clues about potential uses and functional properties.  Initially, 

he elaborated the Theory for Information Pick up (Gibson, 1966), in which his view of 

perception depended entirely upon an existing ‘stimulus array’ of information instead of just 

internal cognition of sensations. Opposing the dominant role of past experiences in 

perception, Gibson later defined the Theory of Affordances that leads us to an objectivist 

view of the relation between human and environments: “What we perceive when we look at 

objects are their affordances, not their qualities (Gibson, 1979).” In his view, the object offers 

what it does because of what it is. Whether or not an observer recognizes its affordances 

depends on the nature of the observer, his experience, his competences, and his needs.  
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That implies certain ‘independence’ between, on one side, the characteristic properties of 

environmental features and, on the other side, the involvement of users to interpret the 

context in which those properties exist.10  

Taylor et al (1987) pointed out that Gibson’s idea represents just a slight variation on 

stimulus-response assumptions in Behaviorism, in which understanding human behavior 

comes from the exploration of environmental constraints of human activity. For instance, in a 

model of human-landscape interaction which tests special interest groups, the aesthetic and 

the scenic preferences of landscape users, the landscape tends to assume the dominant 

role, and human response is conditioned by external stimulus properties of the landscape. 

Glasser, in his Theory of Control (1990) for attention and motivation, is contrary to 

environmental determinism justifying people’s behavior during learning process. Similar to 

what Roger’s (1969) had postulated in the Theory of Experiential Learning11, rather than 

conducted by outside stimuli, attentive behavior is inspired by what a person wants most at 

any given time, whether it is learning interests, survival, freedom, power, or any basic 

human need. This notion is usually applied to address motivation in learning environments 

and, apparently, it contrasts with Gibson’s views. However, it may actually reinforce it under 

certain circumstances. We could say that existing Affordances in the context of learning 

environments that might address basic human needs, people’s efforts to respond to their 

needs would ‘match’ with such Affordances for satisfaction to be reached.  

Nevertheless, both theories place emphasis on eventual conditions in temporary relations 

with environmental settings rather than support for a continuum effect that could link past 

with present or future events.  

                                                 

10 According to Lang (1987), the concept of Affordance is related to other earlier concepts in the 
scope of Behaviorism, such as the ideas from Koffka (1935) and Lewin (1936). Koffka suggested 
that objects have a demand or invitational quality, and Lewin refers to such invitational quality as a 
valence of an object. The valence, or potential utility, is bestowed on it by the needs and values of 
the perceiver. Thus, contrary to immutable characteristics of Gibson’s affordances as attributes of 
environmental elements, object valences may change with the needs of the perceiver. 

11 Rogers’s theory of Experiential Learning made distinctions between cognitive (academic, 
meaningless) and experiential (self-oriented, significant) types of learning processes. In his view, 
particularly focused on adult learning, Roger believed experiential learning allows people to have 
direct confrontation with practical, technical social, or personal problems which are relevant to 
learners’ interests and background. Therefore, students should participate completely in the 
learning process and has control over its nature and direction. 
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The conceptual conflict about existing environmental determinants for behavior between 

formulations from Gibson and Glasser is a fallacy easily resolved as we contemplate the 

idea of ‘Mental Models’12 (Gentner & Stevens, 1983), also called Image Schemata (Johnson, 

1996), or the mental representations of the environment in someone’s thinking process to 

articulate information about specific phenomena (Tolman, 1948). Actually, Gibson had 

approached visual perception from the perspective of explaining mechanisms that orient 

humans attention in movement toward particular attributes in the environment. He was not 

concerned to expand the notion of Affordances beyond the momentary interaction of a 

person with the immediate environment. 

It is worth exploring here the subtle distinction between the Gibson’s original concept of 

‘Affordances’ and Norman’s interpretation (1990) of it to explain the notion of ‘Perceived 

Affordances’ that is based on application of the concept of Mental Models. Adopting his 

formulation of mental representations of the physical world inside our mind, Norman 

stresses that Affordances refer to “the perceived properties that determine how a thing could 

possibly be used” (Norman, 1990: 9). To Norman, there is not an isolated process, attribute 

or function occurring outside individuals that prompt for certain behavior; nevertheless, there 

are not only perceptual processes through senses. Both individuals and environmental 

features engage in interaction, which triggers certain kinds of message for a person’s mind 

to decipher. Design features of objects, instruments, and equipment communicate clues 

about the original functionality. In fact, the Affordance attributes of design features of objects 

or media make explicit the Mental Models that existed in the mind of their creators.13 Then, 

as users contemplate images of meaningful design features, these people restore to the 

foreground14 of their minds the models they may have to explain and predict usage patterns. 

In this research study, the Theory of Visual Preference from Stephen Kaplan (1975) and 

Susan Kaplan (1979) was considered a comprehensive approach for formulation of Mental 

                                                 

12 “It is now plausible to suppose that Mental Models play a central and unifying role in representing 
objects, states of affairs, sequences of events, the way the world is and the social and 
psychological actions in daily life” (Johnson-Laird, 1983: 397). 

13 “By designing artifacts that honestly communicate functionality, warnings, current state, and other 
vital information about themselves, designers can build tools that meet humane principles” 
(Fitzgerald & Goldstein, 1999: 189). 

14 Such perceived properties “result from the mental interpretation of things, based on our past 
knowledge and experience applied to our perception of the things about us” (Norman, 1990: 219).  
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Models; in that, it respects all the theories described above.  

In fact, it reflects the consideration of Gestalt, Affordance, Control and Mental Model 

Theories all together, and it goes beyond those to approach ‘prediction’ of events instead of 

simply visual perception and processing of eventual information about environmental 

settings.  

That is why the conceptual model in the Theory of Visual Preference was adopted as a 

baseline for design decisions about selection and preparation of visual resources in the 

online photo-questionnaire. 

Kaplan & Kaplan defended that Visual Preference is possible due to the basic human 

purpose of gathering and organizing information for best adaptation to environmental 

circumstances. The underlying human goals are ‘making sense’ through comprehension 

and proper orientation, and ‘involvement’ through stimulation and challenge. These goals 

establish a parallel between ‘perception space,’ where people just contemplate, and ‘action 

space,’ where people intervene to develop activities. By making sense, people attempt to 

achieve coherence through a perceptual organization of patterns (Gestalt), and legibility, 

through the ability to create a mental representation of environmental settings (Mental 

Models) and to act on the environment due to such representation. In addition, people get 

involved and attempt to understand complexity in the amount of information there is to 

perceive. They explore potential new information that may come along by envisioning 

actions in the mystery of such information or by predicting occurrences in the environment. 

The adoption of the model of Visual Preference in the scope of online tool resources was 

primarily related to an attempt to maintain participants’ attention and to preserve validity15 in 

participants’ tasks. This model allowed the research study to focus on the content of pictures 

about environmental settings rather than on the exam of more complex operations that 

could hold participants’ attention. Therefore, the online tool encouraged selective attention in 

pictures with small number of alternatives as few channels of information to improve 

participants’ locating visual attributes of design issues. For instance, grayscale background 

was used rather than color pictures to reduce distraction for competing visual stimuli.  

                                                 

15 Note for clarification: Validity is a dimension for accuracy of units of analysis in scientific studies, so 
that the research focus is precisely aiming at factors that may shed some light on the investigation. 
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The sequence of illustrated questions had no sound effects and few visual effects to 

highlight issues during task performance. This avoided an impact on participants focused 

attention which might misdirect their choices. 

Therefore, considering that a person perceives the world in very unique ways related to 

previous experiences and preferences, he or she attempts to satisfy basic needs by 

controlling the focus of attention on stimuli from environmental elements, and decipher 

patterns of meaning through mental representation of the environment; one explores a 

series of psychological transformations toward the creation of ‘mental filters’ for 

operationalization of users’ experiences in the physical world. The meaning for mental filters 

involves Mental Models in addition to other thinking processes that configure the ‘scenario’ 

for person-environment interactions. They also include thinking structures in which such 

information about environmental attributes can be stored and the coding process for easy 

manipulation, storage and retrieval of such information.  

Such mental filters emerge then from a combination of three theories about cognition: 

‘Mental Model,’ ‘Cognitive Schemata’16 and ‘Cognitive Maps.’17 

Through mental configuration of hierarchical relationships about spaces in Cognitive Maps, 

human minds decipher input from the six senses [vision, hearing, smell, touch, taste and 

kinesthesis], and create affinity reference to attributes such as location, direction and 

properties (Tolman, 1948). Rather than being a static 'picture' of the environment, Cognitive 

Maps are also considered dynamic processes that are constantly mutating. Downs and Stea 

(1973) defined these as being the series of psychological transformations to process 

information about locations and attributes in someone’s everyday spatial environment. 

                                                 

16 The Cognitive Schema Theory (Bartlett, F. C. 1932; D. Rumelhart, 1980; J. Mandler, 1984) is an 
information processing model, which attempts to isolate and classify ways by which people come 
to understand the complexity of the world (physical, psychological, social, etc) in which they live.  

17  In Wertheimer’s Law of Organization in Gestalt Theory, he formulated four essential factors of 
environmental perception that later have been extensively used in research about cognitive 
mapping: similarity, proximity, shape continuity and closure of incomplete information. Similarity 
refers to the fact that people group phenomena by their similar salient features rather than their 
differences. Proximity refers to the fact that individuals group phenomena by their closeness to 
each other rather than by their distance from one another. Continuity refers to the fact that objects 
are often perceived in relation to the pattern or shape that they constitute in their totality. Closure 
refers to everyone’s tendency to fill in information in incomplete representations, so that the whole 
is perceived rather than the incomplete parts of it (Jarvis, 1995: 63). 
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Sanoff (1991) argues that it is not necessarily a map but a ‘functional analogue’ that involves 

transformation of information about spatial phenomena from one set of absolute space 

relationships into a set which is adaptive and useful in terms of human spatial behavior.   

The experiences in the environment and the meaning attached to places affect the 

construction of the hierarchical structuring of other mental representations (Downs and Stea, 

1973). According to that, instead of just reducing information into a simplified system, 

representations allow theorization for the essential and typical aspects, away from specificity 

and uniqueness of some cases (M. Lynch, 1900). The representations (a) clarify, (b) 

complete, (c) extend, and (d) keep in the foreground of reasoning, the incomplete state of 

the specific, unique phenomenon represented. However, instead of focusing on the 

constituent elements of a phenomenon through these four factors, the individual perceive 

any phenomenon in totality along with using other attributes such as emotion, reason and 

performance that provide meaning to experience.  

In the framework of the online tool, these essential factors in respondents’ cognitive 

mapping allowed research subjects to elaborate in their minds the background information 

that was necessary to connect images from still photographs and to make the result of that 

meaningful.18 

Schemata are cognitive database systems like file archive labels which organize complex 

information in a meaningful way so that we can access the information readily when needed. 

As knowledge networks about visualization of the social world, the Schemata support and 

guide a number of central processes along with the identification of the elements of the 

incoming stimulus, thereby providing a context for its meaning, organization and internal 

representation 19 leading to memory inference and evaluation. 

                                                 

18 The definition of meaning adopted here is “an abstract relation between symbolic representations 
(either words or mental representations) and objective (i.e., mind independent) reality. These 
symbols get their meaning solely by virtue of their capacity to correspond to things, properties, and 
relations existing objectively ‘in the world’” (Johnson, 1996:xxii). 

19  For instance, a Social Schema contain general expectations and knowledge of the world, and take 
the form of general expectations learned through experience or socialization, which includes 
general expectations about people, social roles, events, and how to behave in certain situations.  

 Self-Schema research (Augoustinos and Walker, 1995) examines the conceptual structures people 
have of themselves, and the degree to which such structures may affect the speed and efficiency 
of processing information, which is relevant or irrelevant to the self. Role Schemata refer to the 
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Thus, they lend structure to our perceptions and cognitive process for storage in memory 

and later retrieval.  

The most central function of Schemata is to lend organization to experience in hierarchy 

with more abstract and general categories of information at the top of a pyramid structure 

and more specific categories at the bottom. Thus, information can be processed at different 

levels of abstraction as one moves through the schema structure and this enables the 

person to move from the concrete instance to a more general level of inference. 

That sets both the apparent structure and contextual background for content of visual 

resources in photo-questionnaires which explain sensing and processing of visual 

information as the result of image apprehension and organization of experiences inside the 

brain. Many research studies have used photographs to generate insights about 

characteristics of users’ preferences. Accordingly, questionnaires and interviews can draw 

on a wide range of visual media; however, photographs contain a vast resource of 

information, and are less ambiguous than words. As alternative approaches to structured 

interviews, photographs let users develop cognitive maps of the environment and help them 

translate such impressions in verbal forms. Used as a basis for interviewing, photographic 

images lie somewhere between using verbal questions and conducting community walks 

(Sanoff, 1991).  

The notions of Mental Models, Cognitive Maps and Cognitive Schema are important for us 

to associate and compare the forms of understanding in the outcome of apparently distinct 

experiences: on one side, contemplating through visual perception some representational 

models of environmental features or being actually immersed in built environments and 

relating to such environmental features directly; on the other, establishing meaningful 

connections between logical and deductive forms of reasoning with emotions and past 

experiences encapsulated in such mental filters to a point that the result of understanding 

can be verbalized.  

                                                                                                                                                     

knowledge structures people have of the norms and expected behaviors of specific role positions in 
society. These refer to achieved roles (roles in which people have achieved through personal effort 
and social recognition) and ascribed roles (roles in which people have pre-defined attributes for 
action despite existing personal willingness, or otherwise). A Stereotype is a cognitive structural 
concept, a set of expectations held by the perceiver regarding members of a social group. Event 
Schemata are cognitive scripts that describe the sequential organization of events in everyday 
activities. They provide the basis for anticipating the future, setting goals and making plans.  
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Through Cognitive Mapping, such Mental Models configure spatial references and 

complement information about certain attributes of experiences in ways that people can 

envision important spatial relations of perceived affordances for ‘complete pictures’ of 

situations in Mental Models. Through cognitive Schemata, such mental filters recollect 

previous experiences, compare and organize new information and define personal 

references to envision effective user friendly design situations. Therefore, this research 

study has relied on measuring the effects of Cognitive Maps and Schemata that research 

subjects might develop in their minds about the usage experience of parts of the 

environment at the College of Design. 

The picture 3-02 ahead illustrates some elements in this framework. 

 

 

 

 

 

 

 

 

 

 
Picture 3- 02:  Diagram indicating both cognitive perception and visualization processing 

through schema and cognitive mapping as elements of mental models 
 

The theories in Group ONE have suggested a perspective for this study in that research 

participants could use such mental structures and mechanisms from the online tool to select 

and process incoming information that depicts situations of social environment as well as 

built structures. This could give them some sense of prediction and control of anticipated 

selections for questions related to the simplified conceptual model of Universal Design. The 

result might have shown participants envisioning lively ‘scenarios’ in their minds that 

reproduced the experience of someone being actually involved with the built environment as 

depicted in those photographs.  
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Considering these above ideas in decisions for adequate preparation of the online photo-

questionnaire in this study, the selection of images providing views of locations where 

research subjects may recognize elements of the accessible route is critical. That is why 

many questions in the online tool provide images of entrances, pathways, crosswalks, and 

so on. All of those are features of locations in the accessible route where research 

participants explore during the role-playing simulation. The intent is to provide visual 

representations of physical elements in built environment so that respondents to the online 

tool can create a fresh new cognitive map in their mind even before being immersed in 

those places. On the contrary, when the role-playing simulation occurs after exposure to 

imagery, it is expected that the content of photographs may serve as virtual references of 

previous experiences recorded in participants’ cognitive map so that the role-playing 

experience may highlight specific points of reflection. That explores the particular ability of 

participants’ visual perception to group different things discriminatively and to treat them as 

alike, reducing the impact of diversity in many environmental elements they encounter 

during role-playing simulations.  

 

3.1.2   ::    THE STRUCTURE AND MEANS OF CONSCIOUS THINKING 

So far, the theories classified in Group ONE have provided us essential explanations about 

visual perception and information processing for past, present and predictive interactions 

with elements of built environments. However, such explanation was limited to defining the 

scope of operations during use of the online tool or during visual interactions between 

participants and elements of the simulation tour. In this section, another collection of 

theories accounts for the reasoning, learning and overt expressions in participants’ decision 

making process.  

Table 3-02 ahead indicates other important theories also used as framework in this study.  

Putting aside the environmental determinism and the stimulus-response framework that is 

characteristic of Behaviorism, those theories provide us essential references for expression 

of understanding as result of reasoning in the realm of Cognitive Learning.  

Basically, reasoning human common abilities can be classified, categorized and enhanced 

according to application of certain procedures by which information processing follows a 

sequence of exposure to meaningful activities from lower to higher levels of complexity.  
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In cognitivist approach, thinking is a strategic skill. Initially, it depends upon someone having 

the ability to recognize relationships, select patterns and envision a complete situation. 

Since information is actively reorganized and reconstructed in memory rather than passively 

recorded and recalled, it follows that something must control this process. Intelligence 

represents such thinking abilities for synchronized selection of records inside mind 

structures with evaluation of potential adjustments as needed accordingly to demands in the 

context of environmental factors.  

 
Table 3- 02: Group TWO - List of major theories about the structure of the mind  

for cognitive learning process  
 

Theoretical 
constructions Developed 

by Definition 

Group TWO  :: :: ::  Intelligence and Learning processes           :: :: :: 

The Structure of 
Intellect J. Guilford   

Intelligence is viewed as comprising operations (cognition, 
memory, divergent production, convergent production, evaluation) 
contents (visual, auditory, symbolic, semantic, behavioral) and 
products (units, classes, relations, systems, transformations and 
implications). There are many kinds of reasoning abilities. 

Design Thinking 
Process B. Lawson 

Designers’ thinking process let them discover much more about 
problems as they engage in manipulation of potential solutions. 
Designers are traditionally identified not so much by the kinds of 
problems they tackle as by the kind of solutions they produce. 

Bi-polar Thinking G. Murphy 
Imaginative thinking rather than problem solving drills forces 
human minds to immerse into intellectual cognitive processes that 
may be unrelated to the external environment. 

Visual Thinking R. Arnheim, 
R. McKim 

Images are the vocabulary in which knowledge sets the basis for 
all constructive actions of thoughts. 

Synectics W. Gordon 

Creativity is the ability to generate many ideas or solutions to the 
same problem with a high degree of originality. Improvement of 
learning occurs through use of 3 metaphorical forms for analogical 
thinking: direct analogy (‘this is like’), personal analogy (‘if I were 
that, I would be an specific type’) and compressed conflict (‘that 
makes me feel like’) comparisons.  

Triarchic Elements of 
Intelligence R. Sternberg 

Intelligence is result of interaction between three essential 
categories of sub-theories: componential intelligent behavior 
(insight, performance, or knowledge acquisition), experiential 
(from novel to highly familiar tasks/situations), contextual 
(adaptation to the environment, selection of better environment, 
shaping of existing environment).  

 

Guilford (1967) developed a taxonomy for thinking factors of intelligence. Among them are 

memory, cognition, production and evaluation. Guilford believed that through cognition, 

humans could recognize, organize and classify objects, relationships and concepts or ideas.  
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Accordingly, the cognitive factors influence our ability to define and understand isolated 

problems related to appearance, or function or meaning of objects. However, rather than 

responding to each of these factors separately in the thinking process, Guilford’s research 

evidenced that some of the of the intellect factors for production and evaluation towards 

certain end result tend to occur almost at the same time, combining figural, structural and 

conceptual orders.20 That is what Guilford named Convergent Thinking. Rational and logical 

processes produce deductive and interpolative associations which lead someone to select 

smaller and smaller numbers of alternatives towards achieving certain goals. Otherwise, 

productive thinking factors may be divergent as well. A divergent approach makes use of 

intuitive and imaginative explorations where there is no clearly predictable ‘correct’ result 

through convergent thinking.21 

Lawson (1980) and other theorists of design methodology believed that, contrary to thinking 

processes that are common to scientists22 who tend to focus on clear and explicit problem 

solving tactics, designers focus on solutions as first target and develop problem 

considerations toward best choices among both convergent and divergent ideas during their 

design thinking process. This way, design theorists believe that in a decision sequence that 

evolves into a spiral cycle of returning loops with simultaneous jumps between insightful 

standpoints, designers in general expand their knowledge base throughout three repetitious 

stages in the thinking process: analysis, synthesis and evaluation. Analysis involves the 

exploration of relationships, seeking for patterns in the information available, and the 

classification of objectives, this is a process similar to the scientific form of reasoning. 

Synthesis is characterized by an attempt to create a response to the problem through image 

construction in sketches and modeling.  

                                                 

20 Dewey (1933) pointed out that in relation to stages of reasoning, the progression through stages is 
not always neatly organized. A number of processes can occur at once; therefore, stages can be 
jumped. 

21 According to Guilford (1967), all decision-making, memory operation, language-related, reasoning, 
and problem-solving skills (convergent and divergent operations) can be sub-divided into thirty 
distinct abilities (6 products: units, classes, relations, systems, transformations, implications [x] 5 
contents: auditory, behavioral, semantic, symbolic, visual). 

22 In one experiment, Lawson (1979) compared response strategies from architectural design and 
science students at final year of graduation to solve a design-like problem for efficient assembling 
of few blocks in a regular shape. While the scientists focused their attention on discovering the 
rule, the architects were obsessed with achieving the desired result. 
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Appraisals involve the critical evaluations of suggested solutions against the objectives 

identified in earlier analysis phases. It seems therefore, that what make design thinking 

possible is when someone condense the spiral cycle with insightful jumps instead of 

progressing in a specific sequential structure of gradual successes. 

This study adopts a consideration about the usefulness of the models of Guilford and 

Lawson above; participants of this research study could be developing simultaneously both 

convergent and divergent thinking. Since the visual resources in the online tool did not 

provide explicitly a single set of responses as correct, participants had to examine their 

Mental Models in attempting to develop rational and logical processes that could match 

previous experiences with the situations proposed in each question. The lack of predictable 

results and heavy use of metaphorical content could predispose them to think in a divergent 

mode through intuitive and more imaginative explorations. 

Considering the benefit of encouraging both convergent and divergent thinking processes, 

this research study includes application attempts for some analogical learning techniques 

from the ‘Synectics’ model of creativity (Gordon, 1973). As expression of divergent thinking, 

creativity is the ability to generate many ideas or solutions to the same problem with a high 

degree of originality. Synectics means “making the strange familiar, and making the familiar 

strange.” Gordon used metaphorical forms that help students bridge abstract ideas through 

sequential comparison of meanings, or analogies between such ideas. Analogy is the 

creative link that allows comparisons while metaphors are elements of ideas that contain 

symbolic meaning other than the original one. Through analogies conceptual bridges in the 

thinking process help one explain certain aspect of a problem by applying familiar 

information to other circumstances in different context. Thinking through metaphors uses the 

already known object to be an outstanding innovative standpoint under a certain contextual 

scheme. For instance, an umbrella can be a device that allows temporary shelter from 

weather conditions and an abstract symbol for publicity campaign. A metaphor of the open 

umbrella might indicate the image of some organization that provides public services, such 

as an insurance company whose goal is to make customers feel protected.  

The descriptive nature of analogies and metaphors prompts responses for visual and 

sensory imagery.  

Gordon proposed three metaphorical forms for improvement of learning outcomes through 

analogical thinking:  
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 direct analogy [“this is like ...” comparison],  

 personal analogy [“if I were that, I would be a specific type of ...” comparison] and  

 compressed conflict [“that makes me feel like ...” comparison].   

Direct analogy is a simple comparison between two concepts or objects. Personal analogy 

is a description with an emphasis on the empathic involvement. Compressed conflict  is a 

two-word description in which the words contain opposite semantic values (Davis & Moore, 

1993). In Gordon’s views, metaphors that contain compressed conflicts provide the broadest 

insight into a subject, since they result from and are a catalyst for analytical thinking. They 

encourage one to examine more than the factual or physical aspects of a subject. 

In the content of the SSM-2004 program, Visual Thinking23 techniques were also adopted to 

enhance respondents’ response quality. According to the Visual Thinking model (McKim, 

1972), productive and creative thinking depend on three conditions: challenge (best 

thoughts come from deep desires to change); information (productive thinking needs 

correct, adequate, and easily retrieved memory information); and flexibility (conscious and 

sub-conscious levels of thinking, free movements through mental operations; free transfers 

between vehicles/media of thoughts).  

The research framework in this study adopted McKim’s suggestion in the visual thinking 

model that flexibility can be achieved as we provide short problems24 that are well related to 

present knowledge.  

This way, knowledge25 becomes the synthesis of both understanding and experience. 

 

 

                                                 

23 Visual Thinking was originated in the work of Rudolph Arnheim, a psychologist of art, aesthetics 
and media: It means “the ability to see visual shapes as images of the patterns of forces that 
underlie our existence in the functioning of minds, of bodies or machines, the structure of societies 
or ideas” (1969: 315). ... “Vision is not mechanical recording of elements but rather the 
apprehension of significant structural patterns (1967: 6).” 

24 “Teachers of all subject matters must consider the visual aspects of interpreting information, 
providing students with opportunities to examine and critique visual information as a part of 
understanding its content” (Davis & Moore, 1993: 14). 

25  In Visual Thinking, the understanding based on reflective and experiential thoughts and one’s 
experience itself can be metaphorically related as “form” and “matter” that “shape” knowledge 
altogether (Boulding, 1964). 
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Murphy (1947) studied behavior to create a taxonomy of personalities due to certain bi-polar 

thinking styles in which people shift attention constantly between influences of external 

world and inner personal needs. For Murphy’s idea of bi-polar thinking, humans respond to 

both external and internal factors simultaneously. While in problem solving activities, a 

person is focused on external world. However, during task development that requires 

imaginative thinking, he or she is primarily concerned with satisfying inner needs through 

cognitive processes which may be quite unrelated to the outside environment.  

Considering suggestions in Murphy’s bi-polar thinking styles model that it is possible to 

dissociate cognitive processes from external environmental factors through imaginative 

thinking, the photo-questionnaire included images that could predispose divergent thinking 

processes. This way, research participants could be fully engaged in cognitive processing of 

visual information to challenge their original settings in mental models about conceptual 

issues in the simplified model of Universal Design. In other words, such model suggests that 

the online tool could be more effective by allowing participants to “think outside the box” 

rather than by relying exclusively on responses that reproduce simple predictable situations. 

Below, few examples indicate ways these theoretical constructs were incorporated into the 

structure of the photo-questionnaire. The Appendix section presents the full account for the 

elements of the online-photograph. 

The online tool provides challenge, flexibility and information in many situations that require 

respondents to examine images in order to guess best alternative solutions. The meaning 

embedded in images is intentionally not too obvious. For instance, initial images present 

ideas about the design users population that apply references to potential schema 

structures in participants’ minds. The idea is to demystify stereotypes that respondents 

might accept about identity and disabilities. Among alternatives are topics referring to 

temporary or permanent disabilities as related to temporary or permanent experiences of 

mobility and wayfinding problems. In the above images with preset answer options, children, 

young and old people appear active either alone or involved in social interaction. The 

selected answers that best respond to the question posed refer to people who are bedfast 

due to illness and cannot attend a design festival. In this particular instance, expectations 

are that respondents may reflect on situations while recognizing that people with disabilities 

or older adults can be active, whereas people whose characteristics are very similar to 

participants’ own characteristics are unable to participate.  
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Therefore, in the online photo-questionnaire of this research study, respondents were 

frequently invited to consider aspects of situations from a different perspective than their 

own. 

Many questions had metaphors applied as vectors of imagery that provide meaning to 

abstract ideas. In some questions participants examined compressed conflicts in situations 

that forced them to consider integration versus segregated uses of environments.  

In others, respondents had to interpret subtle messages while considering their own 

experiences in another person’s shoes. For instance, pictures of a person who seems to be 

carrying a heavy load preceded questions that asked respondents to choose entrance areas 

in the College of Design that are at short distances to accessible routes. In order to make 

choices in this case, respondents had to take the importance of existing short distances into 

consideration as that may play an important role in reducing the impact of mobility problems. 

Another important aspect of the online photo-questionnaire is associated with possibilities 

for parallel display of unreal situations in which the images of retouched photographs may 

show the result of potential design intervention. In such cases, participants could have made 

decisions based on comparison between proposed situations.  

See picture 3-3 ahead. 

 

 

 

 

 

 

 

 

 

 
Picture 3- 03: Example of retouched photographs to show potential design intervention 
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Although the basis for judging equivalence of sensorial information may be more extensive, 

equivalence of abstract ideas might more likely be accomplished through visual 

representation, for instance, if participants organize items in their minds and group them 

according to perceptual similarity. Research participants could have visually examined 

situations of mobility and wayfinding problems through fundamental sorting of meaningful 

relations by using contrast of bi-polar descriptive-evaluative dimensions as a version of 

semantic differential ratings (Sanoff, 1991: 16).  

However, due to technical limitations that prevented free manipulation of images, the 

concepts above were explored in questions that provided slideshow animations. The 

sequence of images was organized into two groups of contrasting ideas.  

It was expected that respondents would have examined the two sets of contrasting images 

and have chosen one of the statements in a list below that best described such abstract 

ideas.  

See picture 3-04 ahead.  

 

 

 

 

 

 

 

 

 

 
Picture 3- 04: Example of a sequence of slides about integration and segregation 

 

For instance, in two independent sets with sequence of five pictures each, a particular 

question displayed one hand of a climber, and the other set showed several hands of 

basket-ball players cheering for the team. The content inquires about distinctions between 

integrated and segregated use of environments.  
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The next pair of contrasting pictures showed in one set people walking alone in several 

narrow path, while in the other set, paths were adjacent with two people were touching each 

other hand in hand. The next pairs presents other situations with distinct ideas but similar 

rational. Again, the use of metaphors for direct analogy provided the strong element of 

visual representation within the content of the online photo-questionnaire. 

As well as Guilford had attempted to develop a taxonomy for intelligent thinking, Sternberg 

(1977) also developed a complex scheme of intertwined factors in an important effort to 

synthesize many theories. He explained intelligent behavior through tests involving people 

with high abilities for logical processing. According to Sternberg’s Triarchic Theories, 

intelligence evolves from performance and knowledge acquisition which form analytical 

components of the thinking process. He called this the Componential Facet (or Sub-theory).  

Meta-components or executive processes control the strategies and tactics used, and direct 

decisions for performance components translate that into cognitive acts such as 

calculations, encoding or decoding stimuli, and so on. Knowledge acquisition components 

are cognitive processes for gaining and storing new knowledge into memory. Sternberg 

believed that people with better reasoning ability generally spend more time with reflection 

of the problem, but they reach complex solutions faster than those whose reasoning skills 

trigger faster reflections but more superficial responses. 

In the Experiential sub-theory, Sternberg explained one’s insights, synthesis and the ability 

to react to novel situations as performing creative thinking. Thus, this sub-theory refers to 

connections between behavior in a given task / situation and the amount of experience of 

the individual in that task / situation. Sternberg believed that more intelligent individuals will 

also move from consciously learning in a novel situation to automating the new learning so 

that they could attend to other tasks. 

In his third sub-theory named Contextual or Practical Facet of Intelligence, Sternberg related 

those primary forms of componential cognition to the external world. Practical intelligence 

involves the ability to shape or reshape attitudes and emotions, as well as to grasp the 

nature of environmental constraints, adapt to those, and purposefully operate in the real 

world. Therefore, Sternberg recognizes that the environmental factors can influence 

measures of intelligence. He suggests that since conventional intelligence tests focus on  

performance measured through componential or creative mechanisms of thinking only, even 

so-called intelligent people may fail due to lack of consideration of multiple environmental 
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factors in such performance. Following that, the Learning Hierarchies Theory (Gagné, 1985) 

suggests that a task is better learned if instruction present all lower-levels facts before 

proceeding to higher levels. Therefore, it is important to follow a sequence of several events, 

which includes attention call, clear goals, constant feedback for recheck of performance and 

retention. 

The works of Guilford and Sternberg suggested that there are many different kinds of 

reasoning abilities and that reasoning skills are task specific. Sternberg theories are 

important to research settings of this study because they stressed mutual influences to 

participants’ decision making process from, on one side, the logical and deductive factors 

process and, on the other, the emotional and intentional factors. Such mutual influences 

occur during performance under the potential impact of environmental conditions. Rather 

than simply approaching environmental factors as the determinant of human behavior, 

Sternberg’s ideas seem to indicate that maybe measurement of intelligence in the cognitive 

learning process can be more accurate when resulting from strategies that consider 

reducing influences of environmental settings. 

 

3.1.3    :: MULTIPLE INTELLIGENCES, CYCLES FOR COGNITIVE 
 LEARNING, AND DUAL-CODING SCHEMA ARTICULATING  
 REFLECTION AND EXPERIENCE 

So far, the theories in Groups ONE and TWO have provided us essential explanations about 

visual perception, cognitive processes and intelligent thinking factors. However, such 

explanations are restricted to establishing general principles as if all human minds could 

function in similar ways. In the following theories of Group THREE, knowledge construction 

and understanding accounts for individual differences as originating in multiple intelligences 

and cognitive preferences, and it approaches the existing tension between concepts about 

reflective and experiential modes of thinking. 

Further, an interpretation of theories of human activity suggests the need for reflection on 

experience to become explicit in the means of activity and, by this way, to reduce one’s 

efforts for achieving expertise for practice. Finally, by exploring the theoretical formulation of 

reading inferences in verbal Schemata, the intention is to justify the adoption of open-ended 

questions for assessment of participants’ understanding levels about the simplified model of 

Universal Design. (The Table 3-03 ahead presents these theoretical formulations.) 
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Table 3- 03: Group THREE - List of major theories about multiple intelligences, cycles 

  for application of cognitive learning strategies and dual 
  modes for articulation of understanding levels 

 
Theoretical 

constructions 
Developed 

 by Definition 

Group THREE  :: :: :: 
Multiple intelligences, cognitive learning cycle 
between reflection and experience                       :: :: ::    
expressing understanding in dual modes      

Multiple Intelligences H. Gardner 

Intelligence is a set of skills allowing individuals to find and resolve 
genuine problems they face. There are at least seven ways of 
perceiving and understanding the world: verbal-linguistic, logical-
mathematical, visual-spatial, body-kinesthetic, musical-rhythmic, 
interpersonal, intrapersonal.  

Learning Styles and 
Instructional Cycles 

D. Kolb 
B. McCarthy 

Individuals perceive and process information in very different 
ways. Instruction methods should attempt to connect all four 
learning styles using a combination of experience, reflection, 
conceptualization and experimentation. 
abstract-concrete ≈ perceiving 
active-reflective ≈ processing 

Subsumption D. Ausubel 

It focuses on the active nature of reception learning. The creation 
of mental learning aids such as an advanced organizer helps 
someone get a grip of new information. It prepares the existing 
cognitive structure for the learning experience that is about to take 
place. 

Modes of (language) 
Learning: reflective 
versus experiential 

thinking 

D. Norman  
D. Rumelhart 

Three modes of learning: accretion (novice: addition of knew 
knowledge into memory), re-structuring (formation of new 
conceptual structures through reflection or insight in a new 
performance plateau) and tuning (expert: adjusting of knowledge 
to a specific task through practice and repetition). 

Pragmatism and 
Experiential Learning J. Dewey 

Experience is trying and undergoing: we do something and bear 
the consequences of such action. Mere activity does not 
constitute experience. When an activity is reflected back, changes 
are loaded with significance. 

Experiential Learning C. Rogers 

Through personal involvement, self-initiated interest and self 
evaluation of meaningful experiences, a person may change and 
grow. Attitudes may change and new perspectives assimilated  
when the threat to the self is low.  

Cognitive Learning 
through Concrete 

Constructions  
J. Bruner 

The work of categorization or conceptualization makes learning 
possible through a “hands on process”: enacting (learning through 
actions on objects); iconic (learning through models and pictures; 
symbolic (capacity to think in abstract terms). 

Reflecting Activity by 
Conceptualization and 

Operationalization 

A. Leontjew, 
S. Bødker 

Consciousness occur during activities when aiming at certain 
goals one encounters breakdowns that forces one to reflect, 
conceptualize and articulate steps of activity that differs from 
practice. 

Dual Coding Theory A. Paivio 
People use an integrated system of both visual and verbal coding 
of information. Therefore, the impact of visual information can be 
expressed through verbal statements.  

Role of schema  
in Reading 

Comprehension 
R. Anderson 

Interpretation refers to completeness and coherence of elements 
of messages, whereas comprehension manifests in connections 
between those elements and back to schema in mental models.  
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Gardner (1983) developed the Theory of Multiple Intelligences. According to that, human 

cognitive structures codify information differently in relation to the same environment and 

they also retrieve or decode meaning stored in memory in varied ways. Therefore, some 

people may perform certain activities more comfortably because the required skills match 

the scope of tasks. Those people may be successful doing only certain activities and fail 

doing other activities that seem easy to other individuals, and so on.   

Due to environmental demands or personal characteristics in their stages of development, 

some type of intelligence seems to become dominant in relation to other types that are less 

developed.  

Gardner believed instruction must accommodate differences in ways people become aware 

of stimuli, perceive and process valuable information. He enumerated such differences as 

seven intelligences: linguistic, musical, logical-mathematical, spatial, body-kinesthetic, 

intrapersonal (insight, meta-cognition) and interpersonal (communication, social skills).  

Each culture tends to emphasize particular intelligences. In culture contexts that support and 

encourage social cooperation, individuals may be more successful as they match skills and 

environmental challenges with distinct intellectual abilities. Gardner’s model of multiple 

intelligences may prepare us to consider the conceptual basis of Kolb’s cyclic model of 

learning styles. For Gardner, individual differences in abilities can be described through 

peak performance. For Kolb, such differences in abilities can be described in a range of four 

main dimensions.  

He argued that it is the combination of how we perceive and how we process information 

from such perception that it forms the uniqueness of our own cognitive style. Therefore, our 

typical learning style is a personality dimension, our most comfortable way to learn which 

influences attitudes, values and social interaction.  

The two hemispheres of the brain process information differently: the right hemisphere 

functions in a global, holistic, visual spatial manner while the left side of the brain develops 

verbal, analytical and sequential processing. While all individuals use both hemispheres, 

some may be more left or right dominant, which results in different ways to perform mental 

tasks. 

The learning style model presupposes an organic sequence of learning from experience to 

reflection to conceptualization to experimentation.  
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As the cycle alternates from concrete to abstract, from reflective to active, meaning is made 

in constant adaptation between actual development and potential development. This way, 

both areas of the brain work more harmoniously. Kolb postulated that the best learning 

process should provide opportunities for someone to develop the whole cycle. This, despite 

individual differences, everyone involved in such process could have a balanced exploration 

of mental abilities. Consequently, individual performances could be compared in more 

reliable ways. 

Kolb’s cycle grouped the four stages of the cycle into two major separate dimensions in 

learning styles: the abstract-concrete dimensions as perceiving experiences, the active-

reflective dimensions as processing experiences.  Therefore, as everyone perceives and 

processes information, each person can be operating in one the four sets of pairs at the 

same time, such as abstract or concrete and active or reflective (for example: abstract-active 

= converger, or deductive, practical, common-sense learners; concrete-reflective = diverger, 

or imaginative learners; abstract-reflective = assimilator, or theoretical analytic learners; 

concrete-active = accommodator, or intuitive dynamic learners). 

See picture 3-05 ahead. 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 3- 05: Diagram indicating Kolb’s model of cognitive styles by which one may feel 
comfortable during learning process 
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Accordingly, the process of ‘concrete perceiving’ involves empathic filters of personhood 

and intuition that are holistic, gestalt. In such a sensing/feeling way, they connect aspects of 

the experience to form ‘meaning’ about information. They learn through empathy, and tend 

more to the actual experience itself; this way, they immerse themselves in what they believe 

to be ‘concrete reality’. On a contrasting end of such perceptual scale, people who access 

‘abstract dimensions of reality’ think as they observe and recollect reactions in their minds 

while they go through the experience. Their intellect makes the first appraisal, and they 

analyze happenings into reason experience. Such objectivity of abstract perceiving creates 

a separate knowing as standing outside of feelings and empathic connections.  

McCarthy’s study (1987) of Kolb’s model proposed a cycle of instruction that could enhance 

students’ performance since all stages of the cognitive cycle could be explored. In her cycle 

for the instruction process, the role of teachers and students would vary between 

information processing stages of reflective observations (teachers encouraging discussion 

and lecture driven studies) and active experimentation (teachers acting as facilitators in 

students’ self-discovery projects and content explorations). 

Both Kolb’s and McCarthy’s models of the learning style cycles seem to suggest that 

Gardner’s proposition of seven intelligences could be related to people’s different ways to 

develop the cognitive style cycle, either skipping some of the four stages and reaching 

zones where perception and information processing are easier and consequently, more 

comfortable. 

The model of cognitive cycle also suggests an orderly sequence for stages of the cycle. 

Reflective processors filter new things through their own experience to create meaning 

connections; only then, do they feel comfortable to perform actions. Active processors do 

things immediately and reflect only while trying out their impulsive insights; that is how they 

grasp things and extend those into their world. 

Based on the four combinations between perception and processing dimensions, this 

research framework adopts the idea of ‘Reflective Thinking’ as best described at the 

extreme conditions of abstract perception and reflective processing, which 

predispose both thinking dimensions to occur from apparently disjointed experiential 

activities and allow someone to attain meaning and logic reasoning by development 

of abstract connections for elements of such activities.  
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This study also acknowledges ‘Active Thinking’ corresponding to the extreme 

conditions of concrete perception and active processing as experiential dimensions 

to attain simultaneously meaning and logic reasoning during development of 

activities due to a person’s complete involvement with such activities. 

Adopting Kolb’s model of an evolving cycle through four dimensions in SSM-2004 

framework, we might consider interesting expectations for outcomes in this research 

study. For instance, in case experimental procedures had required participants’ tasks 

to follow the cycle of all different learning styles without skipping stages, each 

participant might have performed comfortably at least in one pair of cycle stages. 

Therefore, the overall data composition at the end of the program might indicate 

even conditions occurred for most participants to achieve richer understanding of 

Universal Design conceptual model through either online visual resources or role-

playing simulation exercises. Otherwise, one could contemplate a heterogeneous 

distribution in the number of participants whose performance at SSM-2004 varied 

according to distinct learning styles. The research outcomes might have revealed 

whether participants who responded to the online tool more comfortably than others 

were potentially sharing certain learning style dimensions, such as thinking about 

information through either abstract or concrete perception, and processing that 

information either actively or by reflective cognition. 

The consideration of McCarthy’s model makes this discussion even more interesting as we 

contemplate potential relationships that might exist between characteristics of visual 

resources in online photo-questionnaires and instruction strategies that predispose students’ 

self-discovery, or conversely, between role-playing simulation tour exercises and guided 

instruction strategies.   

Corresponding to McCarthy’s model of cycles for instruction, the role and importance of the 

photo-questionnaire in participants’ thinking processes during development of SSM-2004 is 

best represented with the concept of the ‘advanced organizer’ in the Subsumed Theory 

(Ausubel, 1963), The advanced organizer is a device or instructional structure that activates 

the relevant schema or conceptual pattern so that new information would be more readily 

subsumed into participants’ existing cognitive structure or mental depiction.  
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In these terms,26 the online tool could be the means of preparing the learner’s cognitive 

structure for the learning experience about to take place. New material can be integrated 

with previously presented material through comparisons and cross-referencing of new and 

old ideas. 

See Picture 3-06 ahead. 

Note that the Theory of Subsumed Learning suggests that the sequence of visual resources 

in the online tool might provide participants reflective content in some form of advanced 

organizer, then such participants could be better prepared to understand information from 

role-playing simulation exercises. This is contrary to the propositions of Rumelhart, Norman, 

Dewey and many theorists of cognitive learning in Constructivism such as Bruner, Gagné 

and others. 

 

 

 

 

 

 

 

 

 

 
Picture 3- 06:  Diagram indicating the dualistic scope of SSM-2004 activities placed  

 relatively to areas in McCarthy’s cycle of instruction which suggests efficient 
learning in accordance to development of the cycle of cognitive styles 

                                                 

26 Ausubel was primarily concerned with the active nature of reception of information in the learning 
process. He believed that no learning occurs is students do not have some background knowledge 
where new information may be incorporated; thus, enlarging schema structures. Therefore, the 
presentation of instructional material in a format that facilitated preparation of students mental 
processes for new material could enhance performance. Among Ausubel’s set of techniques for 
active reception of information include participants completing sections that lack part of information, 
reformatting messages or rewording statements in the content of instructions. 
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In their Model on Modes of Learning, Rumelhart & Norman (1978) and Norman (1993) 

discussed the importance of having learning occur through a balanced combination of 

experiential and reflective thinking.  

Accordingly, learning occurs through three basic processes: Accretion, Tuning and 

Restructuring. Accretion is the accumulation of facts and aggregation of new things. Tuning 

and reflection refer to development of organizational structuring of information for later 

retrieval in logical and intuitive responses. When there is not a good conceptual background, 

learning requires someone repeating the material over and over again (rehearsing), using 

mnemonic strategies or writing down the information.  

Restructuring is the stage when new conceptual skills are assimilated; therefore, it requires 

the hardest mental efforts for learning. Practice tunes the skill in a multiple variety of ways 

that shape knowledge structures. So, the skill evolves from early stages of conscious efforts 

towards a subconscious, experiential mode27 of thinking. Therefore, while experiential 

thought is automatic, reflective thought requires conscious attention.  

Accretion and Tuning are experiential modes. Restructuring is reflective. Experiential 

thought is fast, reactive, driven by the patterns of information arriving at our senses, but 

dependent upon connections to a large reservoir of experience without apparent effort or 

delay. Reflective thought is a quiet deep substantive effort that requires minimal distraction 

and the ability to store temporary results, to make inferences from stored knowledge, and to 

follow chains of reasoning backward and forward.  

Rumelhart & Norman stated that it is possible to have a mixture, exercising the experiential 

mode while reflecting upon it. In other words, one can combine restructuring tools with 

experiential cognition as long as accretion and tuning occur previously and serve as 

motivators for reflective thinking. The focused concentration is easiest to sustain when it is in 

an experiential mode, when the experience is driven by the events. During reflection, the 

state of concentration is self-controlled, no longer dependent upon continual external 

stimulation. 

                                                 

27 In other publication, Norman (1982) provided the process of learning Morse code as example: in 
accretion mode, the learner gets familiar with each symbol in the code; through restructuring, one 
recognizes sequences or full words; and the gradual translation or transmission speed indicates 
the process of tuning. 
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Providing some interesting insight for consideration while addressing the third hypothesis of 

this study, they believed the trick is to combine the motivation from experiential cognition 

with tools for reflective thinking in a certain order. First, to entice and motivate learners into 

excitement and interest in the topic, and then to give them the proper tools to reflect, to 

explore, to compare, and to integrate with form the proper conceptual structures.  Therefore, 

Rumelhart & Norman’s ideas seemed to suggest that the application of photo-

questionnaires after having research participants involved with role-playing tour simulations 

could be the most effective strategy. Also, Rumelhart & Norman seemed to reinforce the 

notions of cognitive cycle and its dynamic shifting between stages of reflection and 

experience. 

However, it is important to stress some semantic discrepancies in usage of the terms 

‘experiential thinking’ and ‘reflective thinking’ from the perspectives of both cognitive 

information processing theories and constructivist learning theories. When certain 

cognitivists discuss about ‘experiential thinking,’ they may be actually be referring to what J. 

Tagg (2003) designates as ‘reactive thinking’:28 “It is experiential, not experimental.” 

Accordingly, people learn through reflective thinking only, because that comes up in 

situations where people experiment in new, unpredictable ways to work around problems 

that were not originally framed into reactive mode of thinking. Therefore, Norman (1993) 

maintained that experiential thinking is automatic and unconscious such as a reflex 

occurring when someone deals with the interaction between technology and the 

environment. He was not dissociating reflective thinking from the concrete experience or 

even immersing into the realm of abstract meta-cognition processes29 inside someone’s 

mind only.  

 

                                                 

28 J. Tagg has devoted specific attention to distinguish between use of the terms reflective and 
experiential thinking, particularly, in reference to the works of Norman (1993) and Langer (1997).  

29 J. Tagg also makes clear the definition of meta-cognition as “thinking about thinking” ... “If you are 
going to be a successful learner, you will need to reflect on your reflection about your own 
thinking.” In other words, a person has to assess what skills this person already has and how to 
use them to meet new challenges. According to Langer (1997), a mindful approach to an activity 
invites reflective thinking through continuous creation of new knowledge categories, openness to 
new information and an implicit awareness of more than one perspective to contemplate issues. 
(Retrieved from  <<http://daphne.palomar.edu/jtagg/power.htm>>, and updated in 06/13/2005.) 
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Tagg also offered an interesting explanation for why students fail or give up performing 

tasks in the cycle of reflective instruction despite being intelligent and resourceful people. He 

said that students tend to develop studies by accommodating new information in the well 

organized structure of their Mental Models. This way, applying knowledge is simple retrieval 

of information through reactive thinking. However, when challenging instruction does not 

offer strong reference to Mental Model structures, students are forced to pursue 

understanding by delineating alternative thinking process through reflection. This involves 

hard work, affects the emotional basis of self-esteem and confidence as it requires 

assimilation of unprecedented forms of meaning. Such efforts can only be induced as 

reflective thinking becomes the usual mode of study to the extent that is provides 

comfortable levels in associations between content, causes and consequences in a 

progression of plateaus in performance and achievement. 

Considering Tagg’s arguments we could expect that many participants would feel 

discouraged about completing the online tool because the research design decisions had 

made the structure of instruction through visual resources essentially challenging. 

Accustomed to respond to instructional materials that offer easy connections between 

activity goals and the means of achieving such goals, participants might feel disoriented as 

topics of the online photo-questionnaire require them to focus primarily on reflective thinking. 

Dewey (1933) and Rogers (1969) also presented an interesting discussion that seems to 

somewhat counteract Norman’s, Langer’s and Tagg’s ideas about the value of experiential 

thinking. They believed that experiential thinking is meaningful while cognitive reflection is 

not, because experiential forms of thinking are self-initiated and attach emotional 

involvement to personal change and growth.   

Dewey stated that experience is better defined as more than being an ‘experiment’ since it 

involves both ‘experiment’ and ‘undergoing consequences’. Clearly, people experience a 

fact by acting upon or doing something with it, and then they undergo consequences. Mere 

activity is dispersive and does not constitute experience.  The stage of undergoing 

consequences allows a person to be subjected to the impact of changes made by that 

person’s actions; that comes back in the form of changes into that person’s reflection. “The 

mere flux is loaded with significance” (Dewey, 1933: 108). Consequently, experience is an 

active-passive affair, and its value lies in the perception of relationships or continuities. It 

include cognition because it is cumulative and it amounts to something that has meaning. 
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However, Dewey criticized the means of acquiring knowledge through an educational 

strategy that is intrinsically related to fostering intellectual processes only, so that learners 

become ‘theoretical spectators.’ Once the dualism between mind and body is established in 

education, the “intimate union of activity and undergoing its consequences which leads to 

recognition of meaning is broken” (Dewey, 1933: 108). (...) “On the intellectual side, the 

separation of ‘mind’ from direct occupation with things throws emphasis on things at 

expense of relations or connections” (Dewey, 1933: 109). Perceptions or even ideas are 

separated from judgments.  

Therefore, for Dewey, reflection or thought is the ‘discernment’ of the relation between “what 

we try to do and what happens in consequence (Dewey, 1933: 108)”. There is not any 

possibility for meaningful experiences to exist without some reflection on them. In fact, the 

proportion of reflection found in meaningful experiences is what makes one experience 

comparable to the other, or distinguishable from each other. One may appear more 

incomplete or rough since the links or connections to other experiences are missing or lack 

cause and effect associations.  

Similar to Dewey’s critique of ‘theoretical spectators,’ Rogers associated academic forms of 

learning such as memorization of information loads with ‘meaningless’ cognition. In addition, 

Rogers referred to experiential learning as ‘significant’ when the subject matter is relevant to 

personal interest of learners, since it addresses inner needs.  

The importance of Rogers’ contribution to this discussion is that it brought to surface the 

emotional component of experience. He believed that, since human beings have a natural 

propensity to learn, the role of instruction is to facilitate the learning process by balancing 

intellectual and emotional components of learning that include, among others,30 sharing 

feelings and thoughts without domination, and setting a positive climate for learners to have 

direct confrontation with learning challenges.  

 

 

                                                 

30   Among others, the following are three major principles in the Experiential Learning Theory:        
(a) self-initiated learning is the most long lasting and pervasive; (b) self-evaluation is the most 
appropriate method of assessing learner’s progress or success; and (c) new attitudes or 
perspectives are more easily assimilated when external threats are at a minimum. 
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The impact of Dewey’s ideas in this research design is strong, since it highlights the 

importance of validity and connection between role-playing simulation exercises and 

responses to online photo-questionnaire. As much as we would consider one of these two 

sets of activities separate and unrelated, we could be affecting potential connections 

participants might have when recognizing and distinguishing ideas, concepts, actions, 

context and consequences of actions. Therefore, Dewey’s discussion about the facets of 

experiential and reflective thinking reaffirms the goals of this investigation to assess the 

quality of participants’ responses to both role-playing exercises and online visual resources 

as complementary strategies for assessment of relation between experiential and reflective 

thinking. 

Shifting to the Constructivist perspective, we may see Guilford’s notions for divergent 

thinking as well as Sternberg’s tri-dimensional facets of intelligence being addressed 

through role-play, concrete modeling construction and immersion in kinesthetic explorations. 

Bruner (1966) proposed that people may learn new concepts more effectively as they get 

involved kinesthetically in either enacting or creating models and symbols to represent 

abstract ideas.  

Bruner viewed learning as an ongoing spiral process of representing and interacting with 

new information as one develops in his or her mind the cognitive structure, defined here as 

mental model.  Bruner referred to it as a ‘storage system’ that processes information 

perceived and interprets that in the form of imagery, concepts or other representational 

structure.  Basically, Bruner suggested that learning material must be created in formats and 

procedures that reinforce cognition through discovery, and facilitates understanding through 

students’ immersion and reshaping of information. He proposed that concept learning was 

an active process of hypothesis generation and rule formation. A combination of concrete, 

pictorial and then symbolic activities may lead learners to more effective learning. The 

progression is this: start with a concrete experience, then move to pictures and finally use 

symbolic representation.31 

 

                                                 

31 For instance, this Constructivist approach has been widely applied to middle-school education in 
which students perform role-playing exercises to understand the context in which certain problems 
had evolved (for example, historical events). Furthermore, by interacting with simple models and 
icons students may understand better abstract ideas (for example: mathematical exercises). 
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Transferring some basic ideas of Bruner’s theory into the scope of this study, we may 

establish some association between positive aspects of the role-playing exercises in tour 

simulations and skeptical views of the benefit of computer activities presenting exploration of 

visual representation of built environments. According to Bruner’s learning model, role-

playing exercises allow students to be totally immersed in dealing with environmental 

challenges and related stimuli; however, by comparison, visual representation of 

environmental settings on computer may not create very strong experiences if similar 

immersion is not possible in such media as well.  

Nevertheless, images in the photo-questionnaire still may act as icons or models to 

represent abstract usage experiences in actual environments. Therefore, an interesting 

assumption that addresses the third hypothesis32 in this research formulation is that 

someone contemplating the content of imagery in online tools can find it as valuable as 

getting immersed in kinesthetic cognitions of actual environments if access to imagery 

follows involvement in concrete experience. 

Bødker (1991) interpreted the work of theorists33 for human work activity and applied some 

considerations in the context of information processing environments. She was concerned 

with unarticulated conflicts between human reflections about material conditions for activities 

and the actual conditions that might exist in computer information systems. In her view, 

through conscious behavior, someone’s activities outline and support a series of concrete 

actions; moreover, through unconscious or automatic forms of behavior, activities are the 

result of mechanistic operations. Accordingly, the greatest challenge for information systems 

designers is to reduce efforts in reflective thinking by allowing conflicts in activities to be 

articulated and easily assimilated into practice. 

We may see in Bødker’s arguments a direct parallel between ‘concrete actions through 

conscious behavior’ with Rumelhart & Norman’s and Dewey’s ideas about reflective thinking 

and meaningful experience.  

                                                 

32 Remembering the third hypothesis: it is about existing potential differences in the order of exposure 
to information as participants follow a sequence from online tool to role-playing simulation tour, or 
vice-versa. 

33 Bødker reported to the work of Leontjew (1978) that addressed aspects of consciousness, activity 
and personality in the Theory of Human Work Activities.  
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Furthermore, Bødker’s definition of ‘mechanistic operations’ seems similar to Tagg’s 

definition of ‘reactive thinking’ as well as Rumelhart & Norman’s ‘Tuning’ in their model for 

three modes for learning.  

In Bødker’s views, through concrete actions humans interact with the physical environment 

with some goals or intentions in mind. The physical structure of this interaction includes 

attributes of environmental elements (let’s name them Affordances) and delimits which 

actions to perform, how, and in what sequence. However, as Bødker’s suggest, 

consciousness is a physiological reflection of the structure of activities. A conscious 

intervention is based on guidelines set by mental models in each individual. Since humans 

develop activities in a collective environment, the means of activities (techniques, artifacts, 

and languages) evolve through communication and instrumentation. Applying a repertoire of 

operations, humans execute sensomotor responses to specific situations without the 

consciousness that is focused on elsewhere as people are carrying out actions. While 

actions can be operationalized by becoming automatic responses, the reverse is that 

operations can become actions by conceptualization.34  

In this model, Bødker accounts for the effect of existing or past actions in the course of 

activities. Conceptualization in her terms takes place in breakdown situations in the activity 

structure, when the unarticulated conflict between human reflection (that is, the ‘system 

image’ in someone’s mental model of material condition) and the actual conditions becomes 

clear. By following the step-by-step course of operations, someone may retrieve the original 

goals of activity and the potential causes that hinder achieving such goals. However, based 

on simple conceptualization, a person cannot predict future operations in future actions. 

Only practice allows someone to do that. 

 

                                                 

34 “Conceptualization means to articulate for oneself what is otherwise self-evident ... Through 
conceptualization, operations “can be made conscious to us as the actions once were; we can 
name a specific sequence of operations and understand and explain reasons for their application 
at the level that was the level of former actions (Bødker, 1990: 27)”. For instance, using a new 
word processor application may be relatively easy due to existing material conditions that are 
similar to the old software. Then, the writer progress with mechanic typing (operations) until he or 
she faces the need for certain function that is not self-evident, and it does not seem familiar. A 
breakdown occurs: operations must be conceptualized and become actions. Only this way, the 
writer can articulate events in a description of the problem for someone else (an expert) to help. 
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Practice exists when the set of activities and the means of activities become together a 

collective reflection about patterns of material conditions. The means of practice can be 

made explicit and externalized in the function of tools (example: a hammer), instruments 

(example: a gauge) and language (example: instructions), which perpetuates the structure 

of activities. To master practice in certain work, one must know the meaning of, or the 

intentions behind the language and the way of organizing work. The person must be able to 

reflect on the activity structure as articulating each step of simple operations.  

According to Bødker, learning is two-fold. First, it is socialization of practice, and second, it is 

the transcending improvement of practice. It is for someone to socialize into the practice of a 

group through both reading about conceptualizations at the same time this one is to get 

involved into developing one’s own practical experience.35 In this process, a novice is not 

necessarily able to reproduce all aspects of practice until reaching a higher level of 

expertise. Learning is for a group that transcends certain practice by building up a new 

repertoire of operations. When a new artifact or other material conditions take shape for 

existing practice of activities, practice must change. Even the most expert in previous 

practice must change part of the original repertoire of operations, and for a while return to a 

lower level of competence.   

In her conclusion, Bødker believed that the challenge for design of artifacts is to build on 

existing work practice to avoid turning all experienced users into novices, both in their more 

general practice of the activity and in the specific use of the artifact. 

Bødker’s model seems to be very useful in this research study, because she basically refers 

to the need for participants to ‘articulate’ breakdowns in their reflection during performance 

of SSM-2004. Only during this time, participants in this research may reveal their 

consciousness about the content of activities. Rather than simply arguing that reactive 

aspects of mechanic operations are innocuous forms of learning through experience,  

                                                 

35  “For a novice, the activity takes place at a very detailed level of actions, where each action is 
consciously planned. With experience, the person moves toward an operationalized totality. This is 
achieved through generalization, through operationalization of planned actions, and through 
abbreviation, an operationalized skipping of certain operations due to the conditions for them and a 
knowledge about the result (Bødker, 1990: 32)”. 
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Bødker suggests that we could assess understanding as respondents translate into verbal 

expressions the articulation of conceptual ideas that came into their minds in direct 

reference of their mental filters for some of the visual resources. 

The idea of articulating breakdowns of activities justifies the decision of having participants 

respond to open-ended questionnaires after each stage of SSM-2004, when material 

conditions do not match with one’s expectations about the role of such material conditions in 

the course of operations. In other words, as research participants got involved with either 

the online tool or the simulation tour, they formed some unarticulated reflections about 

conceptual notions in the simplified model of universal design. Prompted by open-ended 

questions, participants had the opportunity to articulate ideas in the form of 

conceptualization. For both the online tool and role-playing simulation activities, the 

elements of mechanistic operations were associated with potential usage patterns 

participants had seen either in pictures or in design features of built environments. 

The Picture 3-07 ahead illustrates some association between important concepts in the 

models proposed by Norman, Rumelhart & Norman and Bødker. 

 

 

 

 

 

 

 

 

 

 
Picture 3- 07: Diagram indicating the association between mental models and reflective 

thinking processes in the course of activities 
 

The major area of this diagram shows the rectangle that corresponds to cognitive processes 

for a mental model (or ‘system model,’ in Norman, 1990) about certain activity.  
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The sequence between stages of action I and action II refers to the shift from mechanistic 

operations, or reactive thinking, towards reflective thinking. The strong lines with arrows 

connect the following boxes: Action I <> Operations I <> Actions II <> Practice II.  

Note that floating words inside the mental model box correspond to the concepts Bødker 

used to describe the means which conscious actions turn into operations 

(operationalization) as well as unconscious operations become actions again 

(conceptualization), and, finally breakpoints of operations become alert standpoints for 

reflection (articulation). I believe such terms have very similar meaning with the concepts in 

the Theory of Learning Modes. That is the reason for white boxes to be close to such 

concepts under the strong lines.  

Therefore, the ideas about operationalization, conceptualization and articulation for 

definition of new practice are similar to Rumelhart & Norman’s explanations about tuning, 

restructuring and accretion processes, respectively. Note that the complex shape of a blast 

or star in the picture corresponds to a breakpoint of an operation, when a person cannot 

simply use reactive thinking to carry out an activity. Then, that challenges the elements of 

existing practice (Practice I) which should have been in the natural progression as following 

stages of action to operation. By articulating the breakpoint, the person develops reflection 

in a restructuring process that may require use of verbal schema as well as visual schema. 

Only then, other conscious actions can be imagined (considering divergent and convergent 

ideas) and new practice (Practice II) can become concrete. In accordance to this framework, 

accretion of knowledge may becomes possible only as Practice I turns into Practice II after 

reflective thinking takes place.   

A critical assumption of this research strategy is that respondents of SSM-2004 

questionnaires could accurately express their reflection in words from imagery recorded in 

their mind through mental models. Further, participants would develop reflective thinking as 

the contemplation of the simplified model of Universal Design challenges participants’ 

operations and original practice. In this case, operations and practice may be related to pre-

conceived notions about disability, mobility or wayfinding problems, or even the impact of 

segregated uses of environmental features.  

For Garnham (1992), given the right incentives, we can form Mental Models of space. We 

can also map arbitrary non-spatial dimensions into spatial ones and derive spatial 

inferences.  
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He argues that the goal of language comprehension is the construction of coherent, 

situational interpretations (i.e., Mental Models); however, one can comprehend (globally) 

and still miss the (local) point. He refers to Lakoff's Spatialization of Form hypothesis (1987) 

to affirm that abstract ideas can be understood by conceptualizing them using structured 

Kinesthetic Schema (‘K-Schema’) derived from interactions with spatial objects. This sort of 

conceptualization results in a structured interpretation, and this interpretation may encode 

information that is not formally inferred, and it does not necessarily correspond to particular 

words in the text. 

The Dual Coding Theory and the application of The Schema Theory in reading 

comprehension consolidate important explanations about those issues. Overall, the 

adoption of the Dual Coding Theory in this framework may support the assessment of 

understanding from verbal statements about experiences in built environments. 

According to the Dual Coding Theory (Paivio, 1986), Mental Models allow people to 

visualize non-spatial attributes of environments in both visual and verbal Schemata. He 

postulated that cognitive processes occur in two integrated sub-systems that are specialized 

to deal with verbal and/or non-verbal (imagery) abstract aspects of language. He called 

‘Imagens’ the representational units in the sub-system for part-whole relationships in 

visualization, and ‘Logogens’ the verbal entities. Logogens are similar to ‘Chunks’ of 

information36 and are organized through associations and hierarchies. There are three types 

of dual-code processing: associative, representational, and referential. People seeing 

connections of different elements in a same code sub-system (verbal or visual) is 

considered associative processing. In representational processing, each system has direct 

activation, as a particular type of verbal or visual memory code matches the corresponding 

type of stimulus.  

                                                 

36 The term ‘Chunks’ was proposed by G. Miller (1956) in the Information Processing Theory to 
explain a meaningful unit (7-2, 7, 7+2) in humans’ limited capacity of short-term (working) memory 
to operationalize digits, words, spatial references, or even, features in people’s faces. He also 
described operations in human mind as similar to a computer, in which successful encoding, 
retention and retrieval of information depends on succinct, clear and organized structure of such 
chunks. 
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In referential processing, there is cross-activation of the two types of memory codes.37  

Rieber (1994) believed that the inter-connectivity of the two systems permits cueing from 

one system to the other in referential processing, which in turn facilitates the interpretation of 

environmental settings. He pointed out that relations between the two systems are not 

always one-to-one, since an image has the potential of evoking many different verbal labels. 

However, criticizing the dual-coding model, Rieber and others defended the proposition that 

dual-coding processing occurs generally at level of short-term memory. Therefore, there is a 

transformation of visual information into a semantic form for storage in long-term memory. 

Referring to relationship of the Dual-Coding Theory with the Schema Theory, Rieber 

suggested that activation of verbal and visual units as well as activation of relation between 

the two coding sub-systems can be related to the formation, activation and combination of 

Schema-based processing models. For instance, graphics help explain information provided 

by the text, as they can serve as triggers for deductive top-down Schema processing. 

Anderson et al (1984) discussed38 about the role of Schemata in reading comprehension, 

learning and memory. I am using their considerations along with discussions of Dual-Coding 

Theory as background references for my definitions of verbal expressions of understanding 

through levels of comprehension and interpretation.    

Rather than exploring subtle semantic elements in a message and comparing those with 

original goals in the mind of message senders, this conceptual model of Schema for reading 

comprehension focuses on structural patterns in the format of the message. According to 

Anderson et al, someone comprehends a message when activating the Schema that gives a 

accurate account of the objects, events and the relationship of the elements in the message. 

                                                 

37 Several research studies (Rieber, 1994) attempted to measure speed of memory processing as 
research subjects had viewed pictures and had to find appropriate labels for each of them, or vice-
versa. Results claim that recall of information contained in the visual system is much faster then 
recalling information in the verbal system because the visual system accesses information 
synchronically and continuously, as opposed to sequential access of discrete information stored in 
the verbal system. 

38 Members of the Center for Study of Reading at University of Illinois in Urbana-Campaign, Anderson 
et al used explanations about schemata in reading interpretation and comprehension to suggest 
applications to classroom teaching and the design of instructional material. In my considerations, I 
have expanded the notions of comprehension and interpretation they have presented in the context 
of reading materials only so that these notions might reflect both verbal and visual processing of 
schema in mental models towards integrated forms of understanding. 
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Nevertheless, it is possible to have more than one interpretation for a message, since 

interpretation may vary according to background knowledge that form schema models in the 

minds of both message senders and receivers.  

The interpretation of meanings is theorized to depend both on analysis of the media content 

and on hypothesis in the person’s mind. These are two flows of cognition: inductive (data-

driven), or deductive (hypothesis driven). Among many functions of schema during reading 

analysis in Anderson et al’s arguments is one of great relevance, in which Schema permit 

inferential reconstruction of events, facts or elements of experience, since it helps generate 

hypothesis about missing information. An interpretation is satisfactory when it is complete 

and consistent. It is complete when every element in a message is extensively interpreted, 

leaving no unexplained loose ends. It is consistent when no part of it causes damages to the 

core of knowledge embedded in the message. When interpretation lacks consistency, 

elements are not fully and concretely associated nor imaginable; by violation of such 

conventions, readers tend to feel annoyed, surprised or confused.  

Comprehension is closely related to coherence for explanation of events, concepts or 

objects mentioned in a discourse. Anderson et al defended the idea that “the meaning of 

words cannot be ‘added up’ to give the meaning of the whole. Reading comprehension of 

print materials, building features, people’s behavior or situations in a person’s environment 

is conceived to be an interactive process of analysis that does not proceed in strict order 

from the recognition of visual information in letters or images to the overall understanding of 

the message. The click of comprehension occurs only when the reader evolves a Schema 

that explains the whole message” (Anderson et al, 1984: 247).  

Considering the framework of Dual-Coding Theory, both interpretation and comprehension 

may occur when all three types of processing in either one of the sub-system codes are 

integrated. Therefore, through ‘associative link’ (image <> distinct image, or verbal <> 

distinct verbal), ‘representational link’ (image <> similar image or verbal <> similar verbal) 

and ‘referential link’ (image <> verbal or verbal <> image) processing, connections can be 

made between stimuli with corresponding Schema in people’s Mental Models.  

The formulation of both interpretation and comprehension as essential constituent 

dimensions of understanding is critical for this research design.  
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Since it was necessary to assess participants’ understanding of the simplified model of 

Universal Design as the measure of effectiveness in comparison between computer 

activities and simulation exercises, the use of two complementary dimensions could facilitate 

the process and provide greater validity to measurements.  

The Picture 3-08 ahead provides an illustration of the process in which research participants 

could develop articulation of reflection and conceptualization of ideas about experiences 

online and in role-playing simulation.  

 

 

 

 

 

 

 

 

 

 
 
 

Picture 3- 08: Diagram indicating the articulation of reflective thinking as result of 
conceptualization of operations in the framework of SSM-2004 activities 

 

As participants are exposed to visual resources online, the visual preference perception 

process access mental models while participants try to establish connections of content 

between visual schema and cognitive mapping (that relates the spatial orientation of 

meaning of past experiences with emotions in certain environment). Since familiar situations 

about users and environmental problems may not prompt breakpoints in such operations, 

interpretation can occur in higher intensity than comprehension. Otherwise, breakpoints are 

created by failure of mental operations to select situations that may represent abstract 

concepts according to the simplified model of universal design.  
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In such instances, participants were required to develop reflective thinking and 

comprehension becomes intense as much as interpretation can be for full understanding. In 

other words, conceptualization of operations becomes comparable to articulation efforts of 

reflective thinking.  

Therefore, it is possible to have rich interpretation and poor comprehension, or vice-versa. 

For instance, Anderson et al provided references of research evidence in which respondents 

who had poor background knowledge about the significance of certain elements of proposed 

messages attempted to complement such messages by adding incidental and extraneous 

details. That is typically the case of people demonstrating rich interpretation and poor 

comprehension. As we make accounts to Guilford’s model for the structure of the intellect, 

those subjects were thinking in divergent mode. Their forms of interpretation were rich in 

details, and consistently constructed to include imaginative endings, although the scope of 

explanations did not match with the schema embedded at the core of the message. The 

result was that expressed comprehension was evidently superficial and limited.  

Anderson et al believed that rather than simply providing enough elements in the message 

that can be visualized as meaningful units, it is critical for rich comprehension of messages 

that the schema accounting for relationships among elements in such messages is properly 

activated. Research evidence also demonstrated cases in which respondents with rich 

background knowledge about connections in the schema that matched with content 

elements of the message could not present rich interpretation too. Although most of those 

research subjects were more likely to recall and embellish aspects of significance to the 

message content, some failed due to sensitivity to external factors (lack or motivation, 

uncertainty about goals, etc), which made them restrict interpretation into constricted or 

incomplete statements. That can be related to the Contextual facet in Sternberg’s approach 

to the Theory of Triarchic Elements of Intelligence.  

Considering that some people could achieve rich levels of comprehension that might 

suggest that they had successfully decoded their experience by matching information 

processing of perceived imagery with layers of schema and cognitive maps in their mental 

model. Their statements might be dense and broad, since they could have made explicit the 

relationship among the elements of a conceptual model in the context of activities along with 

additional perspectives provided by their schema, such as providing examples or personal 

anecdotes about the issues.  
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Referring to Bødker’s approach to Human Activity Theory, participants might articulate in 

responses with rich comprehension the conceptualization of operations they have 

recognized by examining potential usage patterns of design features in online visual 

resources or in simulation exercises. In addition, rich levels of interpretation might suggest 

that some people could have successfully decoded their experience by visual or kinesthetic 

processing into verbal format. Besides, their cognitive processing might have operated 

harmoniously through both inductive and deductive flows of reflective thinking to attach 

meaning (emotional content) into reasoning and memory processing activities. Their 

statement elements would be consistent with the core of ideas, since they might reveal an 

extended consideration of the elements of such a conceptual model by reconstructing 

missing parts in the context of activities so that the message was clear and complete. 

Since understanding is the combination of interpretation and comprehension, the 

expectation is that measurements in both dimensions should be significant and positively 

correlated. In simple terms, understanding could be explained as the successful assimilation 

of knowledge into Schema and Cognitive Mapping. Furthermore, understanding could be 

assessed by ways it is externalized (interpretation) and by ways it is integrated into existing 

Mental Models (comprehension).  

In Picture 3-09 ahead, an schematic illustration of three examples allows us to contemplate 

the description of situations for combination of interpretation and comprehension levels. 

 

 

 

 

 

 

 

 

 
Picture 3- 09: Diagram indicating three situations that represent understanding as result of the 

correlation between interpretation and comprehension levels 
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Note that in situations depicted in ‘A’, ‘B’ and ‘C’, the number for participants’ scores during 

measurements of understanding was represented by two columns indicating interpretation 

and comprehension score levels. We may see that meaningful scores (opaque section of 

columns)39 for interpretation were higher than comprehension in levels of ‘A,’ meaningful 

scores for comprehension were higher than interpretation in levels of ‘B,’ and meaningful 

scores for both interpretation and comprehension were lower than those levels of the former 

instances, but they are equivalent in ‘C’. Considering the performance of three imaginary 

people represented by lines crossing between columns, we could say that both 

interpretation and comprehension levels were correlated for all three people in ‘A’ and ‘C’; 

however, in ‘C,’ the correlation seems higher than in ‘A’, therefore, that is the best 

representation of understanding. In ‘A’, due to different sizes of columns, the correlation 

between scores of both interpretation and comprehension levels for two people occurs but 

scores are far apart. In ‘B’, one out of three people did not present correlated scores. The 

examples for ‘C’ indicate better understanding than ‘B,’ because two people attained 

meaningful but negatively correlated scores for interpretation and comprehension levels. In 

‘B,’ one person seems to have demonstrated comprehension, but the score for interpretation 

was insufficient as compared to the score reached at the beginning of data collection. 

In this example, people in ‘C’ did not attain the highest scores for interpretation and 

comprehension levels, but they demonstrated in their responses similar levels for both the 

articulation of breakdowns that challenged preconceptions and the conceptualization of 

experience in accordance to an expanded mental model about the content of the activities.  

They may have revealed consideration of the elements of a new conceptual model by 

possibly reconstructing missing parts in the context of activities so that their message was 

succinct, but clear and complete. At the same time, their statements could have indicated 

the relationship among the elements of such conceptual model in the context of activities 

and included additional perspectives to the experience due to peculiar elements of personal 

references in their schema. 

 

                                                 

39 The term ‘meaningful scores’ refers to scores that participants accumulated through performance in 
distinct stages of data collection. Note in Picture 3-09 that some columns have transparent 
sections that represent some participants attained less interpretation or comprehension along the 
process than originally expected as compared to the initial stage of data collection. 
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3.1.4   ::   BRIEFING OF THE THEORETICAL FRAMEWORK  
 FOR MAJOR PROPOSITIONS 

This chapter contains at least twenty-seven theoretical formulations in varied domains of 

both Cognitivist and Constructivist paradigms. The intention for such a collection of theories 

was to provide a comprehensive overview of explanations about the knowledge baseline 

that justifies decisions made in this research design as related to defining research settings, 

questions, hypothesis, data collection and analysis procedures, as well as discussions about 

outcomes in this study. Those theories and conceptual models were organized into three 

groups so that readers could perceive an evolutionary narrative from considerations about 

information perception and processing, through the nature of intellectual structures and 

functioning, aiming at learning processes along with dynamic cycles in which people 

develop multiple cognitive styles.  

Finally, this theoretical formulation concluded with an account of theories concerning 

language and expression, which condenses the learning experience of verbal and visual 

content into refined reflection in terms of revealing participants’ understanding levels. 

Some of the essential discussions in this framework are three-fold: 

 development of convergent thinking though reflection about concrete (hands-on 

exercises of role-playing simulation) or abstract (visual thinking about the online 

tool) perceptual experience, 

 development of conceptual breakdowns in the content of both the online tool and 

role-playing simulation for conceptualization of thinking operations in participants’ 

mental models, 

 the verbal articulation of understanding through interpretation and comprehension. 

The theories of visual perception and preference highlighted the importance of Cognitive 

Mapping and Schema in Mental Models as essential mind structures for reasoning which 

are responsible for representation of the outside world in somebody’s mind. People perceive 

and organize information in surrounding environment for best adaptation to challenging 

circumstances. Individuals move, recognize spaces, situations and settings based on 

records of Cognitive Mapping that are systematically organized through emotional attributes 

into Schema structures.  
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The theories about the structure and means of intelligent thinking presented explanations for 

the nature and control of mental processes, imagination, reflection and prediction. People 

tend to think in both convergent and divergent thinking, sometimes skipping stages in an 

spiral of analytical considerations under the sparkling effect of imaginative insights.            

By extensive use of metaphors and analogy, creative aspects of visual thinking can 

becomes a strong mental process but unrelated to challenges of the outside world. 

Intelligent people tend reflect more, act fast, and quickly transform contemplation of 

experiences into reactive forms of thinking; however, like others, they may suffer the impact 

of environmental conditions on performance.  

The theories about knowledge construction and understanding account for individual 

differences as originating in multiple intelligences and comfortable cognitive dimensions.  

Logical mathematical forms of intelligence may represent advantages in relation to other 

forms of intelligence such as spatial or interpersonal but particularly not in situations or 

cultural contexts which require greater flexibility of reflective thinking.   

The existing tension between concepts about reflective and experiential modes of thinking is 

a fallacy generated by use of similar terminology (Norman, 1990; Tagg, 2003). Each activity 

prompts an individual to focus attention and make conscious decisions. Then, this individual 

gains expertise when ‘reflective thinking’ turns into ‘reactive thinking’ for automated 

operations in the course of activities. When people get immersed in new situations through 

‘kinesthetic involvement’ or simply through ‘visual thinking,’ innovative responses are 

triggered as ‘experiential thinking’ (Dewey, 1993), when trial and error is combined with 

reflection. Such cognitive processing prepares Mental Model settings for later actions that 

are compatible with practice or challenges actions into new practice (Bødker, 1991).  

 According to the theoretical framework and considering McCarthy’s model (1987) for an 

instruction cycle, the online tool occupied an opposite extreme in relation to concrete 

experiences in which participants performed the tour of role-playing simulation exercises. 

the online photo-questionnaire could have functioned similarly to an ‘advanced organizer’ 

(Ausubel, 1963) that prepared the Mental Model (Gentner & Stevens, 1983) of participants 

to assimilate visual information (Gibson, 1979; Kaplan, 1975; Kaplan, 1979). Although it was 

not properly developed as a tutorial, the online tool provided abstract visual Affordances 

(Gibson, 1977; Norman, 1990) for participants to reflect upon previous and possibly 

unrelated personal experiences and facilitated self-discoveries.  



 

 98 

In relation to Bruner’s proposition (1966), the immersion in role-playing simulation exercises 

might have facilitated learning through concrete perception of problems related to the 

simplified model of Universal Design. So, by conscious actions for adaptation to stressful 

performance due to simulated environmental situations, participants might also have 

undergone the active thinking process of weighing consequences of activities in hypothesis 

testing (Dewey, 1933) as related to progressing through the modes of tuning, restructuring 

and accretion of information (Rumelhart & Norman,1978). Later, participants could have 

recollected such experiences through reflection. 

Since, on one side of the cognitive learning cycle (Kolb, 1984; Guilford, 1967; 

Sternberg,1977), participants who used the online tool developed reflective thinking as 

associated with visual, intellectual, convergent forms of information processing (forming 

abstract concepts from assimilation and contemplation), and on the other participants who 

performed role-playing exercises developed active thinking as associated with kinesthetic, 

sensorial, convergent forms of information processing (hypothesis testing in concrete 

experience) the research question in this study addresses the effectiveness of both 

dimensions to affect understanding.  

Assessing understanding of research participants is possible when people express evident 

connection between elements of discourse originated from reflective thinking as they 

articulate ‘operations’ concerning cognitive processing of association between distinct needs 

of potential users for integrated design and varied mobility or wayfinding problems. In 

addition, the strong and positive correlation of interpretation and comprehension levels 

might indicate whether reflective thinking about online photo-questionnaire issues helped 

them transform divergent ideas about stereotypes into convergent conceptualization about 

individuals making meaningful and integrated usage of design features in built 

environments. By expressing interpretation in clear, succinct statements, participants could 

have indicated their comprehension of conceptualization of the simplified model of Universal 

Design as well while moving from visual to verbal code systems.   
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3.2    ::     SIMILAR RESEARCH STUDIES APPROACHING UNIVERSAL DESIGN 
 THROUGH ROLE-PLAYING SIMULATION EXERCISES OR  
 TUTORIALS WITH VISUAL RESOURCES 

 

No similar quasi-experimental research design has been found in which investigators had 

attempted to assess comparatively participants’ understanding of user friendly design 

settings through measurement of reflection on imagery and actual experience of design 

problems.  In this section, however, this study provides a description of some interesting40 

work that addressed users’ involvement in design issues through perceptual preferences for 

certain environmental settings. Although the following studies do not have direct impact in 

this research design, they offered insightful contributions. 

The application of experimental studies about cognitive processes visualization of 

representation models attained similar validity effects to reactions for actual involvement in 

full-size three dimensional structures. Research evidence (Lowenthal and Riel, 1972; 

Shuttleworth, 1980) has indicated comparable results for users who visualize representative 

models of certain environmental structures, and others who could only account for the 

experience of being immersed in real world situations. Usually, in environmental behavior 

research, site visits to actual environments, have strong validity, including data collection 

methods of observations, behavior map recording and interviews. While design students 

and architecture professionals experience buildings form abstract to concrete realms of 

conception through execution of structural forms, most of the time laypeople can only 

experience those buildings as users. They do that through cognitive processing of actual 

experience while visiting or manipulating built structures, where they process intended 

actions and concrete references of meaning in the physical environment.   

The assessment of conditions in natural environments through visual appraisals is a 

common strategy particularly in studies on landscape design. Such visual appraisals rely on 

the framework of the theories of environmental cognition such as the Visual Preference 

Theory (Kaplan, 1975; Kaplan 1979). That framework can be applied at smaller scale for 

visual appraisals of design features in built environments.  

                                                 

40 Welsh (1995) made an extensive review of literature about teaching strategies for Universal 
Design, which constitute the source of many of the cited work in this section. 
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For instance, in participatory design processes (Sanoff, 2000), in which users take a leading 

role for design related decisions, and technical literature of ‘normative theories’41 about 

knowledge on accessibility researchers applied some interesting ‘gaming simulations’42 and 

other perceptual simulations based on use of still photographs (Guimaraes, 2001). 

 

3.2.1   :: UNIVERSAL DESIGN AND RESEARCH ABOUT  
 HEALING GARDENS 

Some systematic studies of visual appraisals of landscape environments evidenced that the 

empowerment of individuals to take action and control environmental factors around them 

may support better health conditions, in general, and fast recovery of people under 

institutionalized medical care. That reduces the impact of health service providers making 

unilateral decisions over patients’ lives.  Since medical services have generated powerful 

motivation to build structures in the community, decision makers in the health care system 

generally have downgraded the importance of preserving natural settings within long-term 

habitable spaces of hospitals, clinics and rehabilitation centers.  

For instance, the Theory of Supportive Design and Healing Gardens (Ulrich et al, 1991) 

originated from studies about human visual response to stressful conditions. The scope of 

the problem was to test an argument of tacit knowledge in which viewing nature is effective 

in producing restoration or recovery from stress in urban life. The theoretical framework of 

studies focused on stress responses at medical facilities that rely on the physical alteration 

of human neuron-endocrine systems and the psychological conditions for user environment 

relationship. Applying clear physiological measurements (blood samples, medical records, 

dosage of medications, dates of hospitalization) and associating them with visual appraisals 

of simulations of natural environments, research verified the impact of environmental 

conditions on personal reactions of hospital patients.  

                                                 

41 A Normative Theory consists of value-laden statements about the ways the world should work for 
betterment of human society. Good sources of information about it are Lang, 1987 and Groat & 
Wang, 2002. 

42 Gaming is an approach to problem-solving that engages a real-life situation compressed in time so 
that the essential characteristics of the problem are open to examination. It helps sharpen 
perceptions, an it can provide insights into situations so familiar that their characteristics are not 
perceived (Sanoff, 2000: 154). 



 

 101 

In visual appraisal experiments, research subjects provided significant reactions to viewing 

large posters, each attached to a patients’ bed. Measures of stress varied from positive to 

negative when poster theme was either abstract art or natural scenery. Research findings 

provided enough evidence to indicate that hospital patients and staff have need for direct 

contact with nature in healing gardens inside medical environments.43  

As I was developing the simplified conceptual model of Universal Design, I found this 

research study very insightful. Making tentative parallels to the conceptual framework of 

Universal Design,44 the theoretical formulation of the Theory of Supportive Design for 

Healing Gardens in the perspective of widespread benefits of design solutions was under 

examination, in which some common aspects could be recognized. Thus, one of the major 

points based on the Supportive Design for Healing Gardens is concerned with preventing 

stressful conditions due to poor design of public spaces in other contexts than institutional 

settings only. Indeed, Universal Design applications to buildings and open spaces of the 

urban environment may achieve similar outcomes of applications at the scale of interior 

design and can create healthier conditions depending on whether designers consider 

empowering users to control social conditions for fair opportunities to access and use urban 

spaces and built environments. That reduces stressful conditions, such as uncomfortable 

lack of privacy, unnecessary dependency on other people, risk of accidents, and in general 

it improves users’ performance despite different ages and abilities of the population. 

Unfortunately, the development of research studies to explore Universal Design cannot rely 

on irrefutable evidence from physiological measurements like those taken in the context of 

the study about healing gardens and public spaces inside medical facilities.  

 

 

                                                 

43 Instead of expanding the use of very expensive and highly developed technology, the new 
theoretical approach emphasizes the need for natural lighting, human supportive contact, and 
direct exposure to views of green nature. Consequently, the tendency is to avoid “constricted 
environments of Intensive Care Units, where the focus is on constant high hygienic cleaning, 
strong rare medication and ‘cold’ mechanical procedures that dehumanize the medical treatment” 
(Ulrich et al, 1991:  201). 

44 As seen before, the conceptual goals of Universal Design include simplifying everyone’s life 
through products, communications, and built environment that more usable by more people of all 
ages, sizes or abilities at little or no extra cost. (Center for Universal Design, 1985) 
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That must focus more on the analysis of users’ overt expressions from visual perception of 

less stressful settings in a broader scope of built environments that allow conditions for 

social inclusion, such as in the context of urban parks where physiological measurements of 

social interactions do not make sense.  

Nevertheless, the research approach on supportive design for healing gardens provided an 

important contribution for the development of a framework about perceived Affordances in 

environmental settings for social inclusion based on visual appraisals of design features in 

built environments. In some ways, the assessment of supportive design for healing gardens 

provided me some  links between theoretical perspectives of visual perception, on one side, 

and the theoretical perspectives about stressful conditions in use of built environments, on 

the other. 

 

 3.2.2   :: VISUAL TOOLS THAT ELICIT USERS’ PARTICIPATION  
 IN DESIGN DECISIONS 

Sanoff (1991; 2000) developed an extensive work with gaming structures and ‘static 

simulation models.’45 The practical application of these models served as reference during 

development of this research framework. According to Sanoff (1999), design aids increase 

people’s awareness of the architectural implications of the environment. The design aids 

may include photographs of other buildings that are rated for the positive and negative 

features they evoke in comparisons of objectives and activities.  

The use of photo-questionnaires and interviews elicits evaluative comments about physical 

settings in terms of vivid mental images of symbolic messages of the environment, all 

reflecting the inner life, activities and social values of users. Generally, the photo 

questionnaire contains a number of photographs that establish a comparative relationship 

between environmental features of specific settings. Then, a list of questions requires the 

viewer to rate preferences in order of most to least for the situations illustrated in the 

pictures that satisfy users’ needs. Also, open questions request reasons for selection of first 

and last alternatives.  

                                                 

45 ‘Static simulation models’ refer to use of still photographs to elicit participants’ qualitative response 
about attributes of environmental settings. 
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Multiple sorting of images can establish people’s ratings of a variety of elements and 

situations.  

Rather than suggesting a set of bipolar dichotomies or numerical weighting which can be 

applied to tested items, this technique allows people to sort items freely, according to their 

own criteria into as many categories as they can describe. This type of sorting allows not 

only the actual distribution of elements, but also reveals personal categorization schemes 

and related meanings and associations. (Sanoff, 1991) 

In order to foster understanding of people’s environmental preferences, a questionnaire may 

also explore variations in spatial character. Several photographs provide the framework for 

participants to describe environmental characteristics and to rate in order of their preference 

that which best fit their idea of the intended building. The exercise of comparing building 

images enables participants to alter their initial view about the building of interest and make 

them willing to explore alternatives to images they have in mind. 

For a reevaluation of meaning and desirability of existing buildings as suitable for new uses, 

Sanoff used of a series of comparative illustrations. Each image contained specific design 

modifications that conveyed changes to the character of each alternative building. A list of 

adjective opposites served as the criteria for participants to develop individual ratings of 

alternatives and to discuss about the results. That way, participants acquired vocabulary for 

descriptions of the built environment and engaged later in a discussion about images 

available for future building.  

For instance, in the “Self-assessment to the social function of a place” game, ideas for 

physical improvements prompted users to express their perceptions about activity patterns 

in the environment. Participants in this game develop descriptive statements in which they 

may refer to several factors about people’s needs and performance such as privacy, 

personal space, personalization, social grouping and participation. Then, such statements 

can be used to devise scores in assessment scales. Participants classify statements into 

categories to detail the actual and ideal setting of certain buildings. 

Sanoff’s research studies on visual cues for users’ assessment of buildings and urban areas 

involved “the interaction of human physiology, development, experience, and cultural sets 

and values with outside stimuli” (Sanoff 1991: 14).  
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Sanoff explained that at the more complex psychosocial level, selected characteristics of the 

perceived environment reflected users’ associations and values that communicated identity 

and status, establishing a context and defining a situation. 

Along with other theories related to visual perception and thinking processes, Sanoff’s 

contribution about visual tools to elicit users’ participation in design decisions provided 

important rational for development of questions related to photo-montages in the online tool. 

 

3.2.3   ::    A GAME THAT USES THE EMPATHIC MODEL ABOUT 
 DISABILITY ISSUES 

“A Day’s Journey through Life” game (Pastalan, 1995) is a game board in which the 

sequence of play move participants through the activities of daily life. It is a data collection 

instrument that represents activities of daily living and a game board with four different fields 

related to different times of the day (morning, afternoon, evening or night). Being an 

instructional tool for participants, it operates preferably in the home of an actual person with 

disability who acts as a consultant. Using forms of empathic modeling,46 the 

designer/developer tries to learn about the environment effect on disabilities by placing 

themselves in the position of actual people with disabilities (Pastalan, 1982).  The peculiarities 

of the game structure allowing it to function only due to participation of people with different 

disabilities while at home make the play activity very difficult to be reproduced. 

The purpose of the game is to involve a consultant and participants to identify the aspects of 

environmental usage that inhibit autonomy and independence. One of the participants takes 

the role of facilitator who probes questions to encourage full disclosure of the complexity of 

the activities of daily living. The questions approach the coping strategies routinely 

implemented to address daily problems related to environmental misfit. The game ends with 

participants summarizing the information into a reference sheet that focuses on design 

guidelines based on the consultants responses. 

                                                 

46 One of the many advantages of the technique is that those that need the information, can get it 
directly without the mediation of a user. However, since it is almost impossible to simulate all the 
details of sensory loss or motor impairment, there is no accurate way of knowing to what extent 
participants' experiences and adaptations to environmental situations will correspond to those of 
the person with a particular disability as a whole. Therefore, the participation of a person with 
disability is critical to provide a certain degree of validity to the experience. 
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That game approach seems more appropriate for studies that approach theories in the 

paradigms of Social-Interactionism or Phenomenological processes. Such role-playing 

activities provide participants opportunities to look at a problem from viewpoints other than 

their own. That strategy can be successful when the topic requires understanding of multiple 

viewpoints simultaneously. Among positive aspects, this role-playing exercise seems to 

encourage youth to discover and develop issues rather than respond to a list of concerns 

identified by someone else (Davis & Moore, 1993). It can be a powerful tool for participants’ 

deeper engagement in personal identification and empathy with other people’s problems. 

However, the negative side of some forms of role-playing in which research participants get 

involved in direct collaborative efforts is that this model relies only on information gathered 

through inter-subjective forms of understanding. Therefore, the scope of issues tend to 

become too narrow and specialized in specific types of disability. Research participants 

involved in such relationships are not encouraged to contemplate general forms of person-

environment misfit that might exist in public settings. When considering applications of this 

Empathic model for sensitization of students enrolled in medical and rehabilitation programs, 

then, the inter-subjective game format seems very appropriate.  

Newer versions might expand applications of this game to other settings than private spaces 

through advanced online video technology for interaction effects with users. However, the 

inter-subjective nature of the game does not allow participants to develop cognitive 

processes based on their own experienced environmental features in public spaces. 

Nevertheless, during data analysis, it seems a difficult task to assess measures of 

understanding about such issues at individual level. 

This work suggested potential uses for online games to explore role-playing simulation 

strategies. The analysis of potential problems related to the inter-subjective paradigm of the 

Empathic model was helpful to determine circumstances it could be used for assessment of 

cognitive processes. 

 

3.2.4   ::   TEACHING SOCIAL INCLUSION THROUGH  
 UNIVERSAL DESIGN -  A CRITICAL VIEW 

Morrow & Olley (2000) discussed the context of teaching strategies for development of 

Universal Design (which they also referred as ‘inclusive design’) in the curriculum.  
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Recognizing the fact that schools of architecture (more than other design schools) remain 

resistant to adopting Universal Design principles for understanding of the relationship 

between people and space, they described a project that occurred at the University College 

at Dublin- Britain, which identified three main causes for architectural pedagogy to hamper 

the mainstreaming of inclusive design: ‘implicitness,’ ‘relationship to the end user,’ and the 

‘culture of architectural education.’ A closer look at such considerations may highlight the 

importance of educational initiatives that involve role-playing simulations for both 

experiential and reflective thinking. 

By implicitness, Morrow & Olley acknowledged that references to developing knowledge and 

skills about users in course documentation are vague.  

Also, in comparison to other design fields, the relationship that exists between architects 

and the end-user is relatively loose. Morrow & Olley maintained that architecture students 

should become more familiar with daily challenges that users face within built environments.  

Finally, in the area of architectural education, elements of the existing culture have profound 

effect on the mainstream acceptance of Inclusive (Universal) Design. Knowledge is 

disseminated as finite parcels in monologue form that can be mastered. However, the study 

of contradictions and changing forms of people’s needs and aspirations, dialogue is 

required, which challenges the hierarchy between architect and user, or teacher and 

student. Therefore, the teacher’s role is to facilitate student led-research. Considering 

representation as other cultural element that affect Inclusive (Universal) Design applications, 

the dominance of design drawings which focus on planning and formal issues leaves little 

opportunity for detailing of accessible features. Strict technological language and abstract 

media prevent users’ to input their experience of spaces. However, encouraging simulated 

use of mock-ups of parts of space and installations force students to adopt alternative, more 

experiential-based presentation techniques. Finally, the focus on crediting the production of 

innovative forms should be counter-balanced with incentives to those who develop new 

programs or ways of re-conceptualization of user/environment relationships. 

The authors also assured that “excluding environments are as much a product of 

inadequate and non-inclusive methods of analysis as they are of poor design.” Accordingly, 

students devalue time spent on analysis while devoting their most of time on exploring 

design oriented solutions. Consequently, their analytical processes lack creativity and 

substance.  
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Some effort is necessary for students to equate their efforts in both areas of design 

formulation and analytical techniques. In addition, intellectual rigor and motivational skills 

are required for students to realize that rather than in the search for the exotic, the most 

successful and creative innovations come from inspiration found in everyday lives of 

everyday people, which challenge assumptions and react laterally. 

This work brings to this investigation a critical view of the discussion about setting 

educational strategies and involving user-environment relationships in the context of 

curriculum. It seems to favor role-playing simulation along with visual resources as forms of 

instruction and means to improve communication in design studio with the outside world. 

 

3.2.5   :: TEACHING UNIVERSAL DESIGN THROUGH  
 MULTIMEDIA MODULES 

Nancy Canestaro and Thomas Houser (Canestaro & Houser, 1995) developed three 

instructional modules that involved the development of teaching material, from video 

production to document interviews through manufacturing of games and multimedia 

interfaces. One of the modules required third year students to develop design games based 

on previous instructions about the Universal Design principles and a revision of technical 

background information about pertinent codes, regulations and guidelines to building, life 

safety and accessibility issues provided by instructors.  

However, there were no substantial and scientific based results in terms of the effectiveness 

of that strategy to foster understanding of the concepts of either Universal Design, users’ 

needs or social inclusion.  

The authors reported that the best outcome of such process was mostly the motivation that 

students had to do well while preparing the instructional modules and playing in each others’ 

games during the development process. That reinforced their learning, and helped integrate 

information into their problem seeking and problem solving skills. 

“Although the degree to which awareness of universal design and lifespan 

issues was increased by this project is difficult to assess, both faculty 

members have observed that students are incorporating universal design 

concepts into their projects without the resistance they usually express 

towards code issues” (Canestaro & Houser, 1995: 225).  
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This work is particularly relevant to this investigation by suggesting ways both novice 

and senior students could develop constructivist learning strategies involving role-

playing simulation and visual resources. It is quite exciting to imagine advanced 

learners participating in the preparation of new versions of the online tool for novice 

students. We may envision a close interaction of students in different semesters at 

the same time that the online tool progresses through complementary topics that 

reflect students’ perspectives. 

 

3.2.6   ::    A CULTURAL PICTURE OF ENVIRONMENTS FOR  
 SOCIAL INCLUSION 

Corry, Thompson & Bicknell (1998) developed a multi-method approach to generate a 

“cultural picture”47 of the characteristic of built environments that design practitioners, facility 

managers and users who are people with disabilities, consider as being socially inclusive. In 

their literature review, they used Windley & Sheidt’s taxonomy listing (1980) of perceived 

environmental attributes for users’ satisfaction. These include eleven attributes for analysis 

and data organization in terms of emerging themes: sensory stimulation, comfort, activity, 

crowdedness, sociality, privacy, control, accessibility, adaptability, legibility and meaning.  

After the pre-interview section, the twenty-one participants received a disposable camera 

with pre-loaded film to photograph the daily (private and public) environment for two weeks. 

Research participants also developed Cognitive Maps of a large public space. After the 

auto-photography essay and Cognitive Map exercises, the analysis generated questions 

concerning characteristics of depicted environments in a personal interview. Then, research 

participants described relevant attributes they chose to highlight in photographs. They also 

provided contrasting descriptions about ideal and non-ideal environments. 

 

 

                                                 

47 The research was based on Alexander’s concept of pattern language that researchers considered 
as being a picture of a culture. The research goal was to identify commonalities and differences in 
the way research subjects experience the built environment, and that way analyze patterns of 
spatial meaning from different groups of users. “By increasing our understanding of symbolism and 
meaning both able and disabled users routinely assign to the built environment, we can begin to 
further define a language of Universal Design” (Corry, Thompson and Bicknell, 1998) 
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The outcome revealed that both participant groups with and without experience of 

disabilities dislike environments that have directions that are not easily and limit choice such 

as establishments with confusing entry lines for service and lack of available seating. 

Discrepant themes between the two groups occurred in assessments of eating 

establishments and retail stores, where image played a more important role for designers 

and managers than for users with disabilities who preferred to focus on functionality of such 

spaces. Besides the four mentioned above, other attributes of the taxonomy listing seem to 

have received irrelevant scores.  

According to researchers, the four themes emerging from noted attributes created a starting 

point for an improved basis of communication between research participants about spatial 

perception and meaning when addressing wants and needs in an equitable manner for all. 

In the same way as the previous work, the research study above contributed to the present 

investigation by suggesting methodological alternatives for creation of online tools in 

accordance to the simplified conceptual model of Universal Design. The use of disposable 

cameras could be an interesting resource for students developing the tour exercises, so that 

participants could register usage of environmental features in photographs while they were 

role-playing simulations of mobility or wayfinding problems. Such photographs could then be 

clustered and compared to responses given at the online tool. Possibly, the photographs 

could also serve as instruments to establish focal points based on students perspectives.  

The greatest constraint for such alternatives would be logistical, since participants would 

require many cameras to be easily available and without disturbing the focus of simulation 

procedures. Later, this technique would require additional resources in terms of time and 

budget for the pictures to be readily available during Sight, Sound and Motion program. 

 

3.2.7   ::   GRAPHIC CONCEPTUAL MODELS THAT EXPLORE 
 UNIVERSAL DESIGN APPLICATION   

Mace (Ostrof, 2002) pioneered the integration of explanatory drawings as part of building 

codes about accessibility requirements.  That initiative established a pattern for graphic 

representation of environmental solutions of interior design.  

See picture 3-10 ahead. 
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Picture 3- 10: Example of an explanatory illustration of typical elements and features 
 connected by an accessible route that was created by Ron Mace  

and staff at Barrier-free Environments Inc. for a federal grant 
(adapted by the author; courtesy of the Center for Universal Design, NCSU) 

 

Looking at the current literature about accessibility and Universal Design, we can access a 

wide variety of graphic elements such as plans sections, perspective views, retouched 

photographs and three-dimensional models that provide the basis for communication in 

static prototype models. Integrating requirements of accessibility regulations into cohesive 

design proposals that express the Universal Design applications has been an interesting 

challenge particularly, as design ideas correspond to a system-wide approach on many 

levels including product design, interior design, architecture, urban design and town 

planning.  

Steinfeld et al (1976) developed “Designing Accessible Environments,” an interactive 

educational program that provides self-paced instruction on introductory issues related to 

accessibility. The original printed publication became a computer-based multimedia 

application (Steinfeld et al, 1994).  



 

 111 

The multimedia had a simple game structure for user interaction and it comprised of three 

sections. Exercises focusing on detail considerations about use of building features 

addressed simple accessibility requirements with emphasis on providing opportunities for 

learning by evaluation of design alternatives. That covered a wide range of usability related 

features of buildings, including site design, ramps, doors and entries, public and residential 

bathrooms, kitchens and circulation. Three design proposals on each feature included 

exercises, a review problem and a comparative problem. In the background of the 

information guidelines for simple design decisions, navigation links in the multimedia 

presented data on anthropometrics and other concerns about human factors.   

Thorough tests suggest readers deal with conditions in a "real life" context. For instance, 

(see in Picture 3-11 ahead) choosing one of three alternatives for design on ramp elements. 

However, specific considerations about usage patterns of proposed features of ramps are 

not included. There is no reference to the contextual circumstances in which ramps can be 

more effective such as being located near stairs or to reducing distances between the 

accessible route and user-friendly entrances.  

 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 3- 11: Example of a window in the “Designing Accessible Environments” multimedia 
(courtesy of the Center for Inclusive Design and Environmental Accessibility - SUNY) 
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When readers complete evaluations in each topic, automatic response design of simple 

control explains both good and bad points of design alternatives. According to the authors, 

the idea is that learning may occur as students examine statements in feedback loops and 

assess their decisions in a progressive line of reasoning.  

However, since the scope of this project is widely comprehensive and very detailed, 

students usually are not able to reach general conclusions about the ‘big picture’. Despite 

the existing navigation map provided in an explanatory help section, there is no clear 

definition of hierarchy between ideas directing users into deeper layers of specific technical 

information. As users proceed to examine the material, they may not capture a wider 

systematic view for conceptual connections between topics. 

The most interesting element of this tutorial was the adopted instructional strategy that 

influenced the scope definition of design related situations in the online photo-questionnaire,  

such as the proposition for a similar presentation of complementary design ideas for 

research participants to reflect upon mistakes and learn as they progress into next topics. 

Shifting into another multimedia project, this research study examined ‘Universal Design 

Exemplars’ (Young & Trachtman, 1999), a design collection also named as ‘UD Exemplars.’   

It contained a categorization of attributes of thirty-two award winning built design projects, 

utilizing the seven48 Universal Design Principles as applied ideas in the fields of architecture, 

interior design, product design, exhibit design and landscape architecture. Design experts 

rated each project of the collection according to reference of the principles of Universal 

Design. The descriptions of projects offered explanations about the ways each one of the 

exemplars addressed simultaneously at different scale the distinct needs of people with 

varied abilities and ages.  

See picture 3-12 ahead. 

 

 

                                                 

48 The seven Principles of Universal Design (Story, 2000) were originally created to explain primary 
design decisions for greater usability of equipment features and environmental elements. They are 
the following: equitable use, flexibility in use, simple and intuitive use, easy perception of 
information, low physical effort, size and space for approach and use, and tolerance for error. 
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Picture 3- 12: Views of some pages from the UD Exemplars multimedia 
(courtesy of the Center for Universal Design - NCSU) 

 

One of the richest characteristics in the design of this instructional material was the attempt 

to allow users free customizing the media presentation structure. Instead of adopting a 

conventional pattern of presentation, this multimedia was entirely developed on the platform 

of internet browsing software. Therefore, readers can adjust font size and contrasting 

background colors that could match with some types of visual impairment. In addition, each 

picture, graphic or other visual content has detailed verbal descriptions that could be 

accessed by link symbols below them.  

However, possibly due to technological constraints, the flexible structure for presentation of 

the collection did not originally offer any interactive effect in simulating design problems with 

users’ of that interface, which could replicate more accurately the practical experience of 

represented concepts. For instance, at the time this project was developed, the use of 

browsers to express ‘html’ (hypertext markup language) was very limited and did not allow 

much variety of visual resources. 
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The detailed analysis about Universal Design considerations was associated with links to a 

functional display of applications in a matrix frame of the seven principles. That allowed 

viewers to compare certain design features in each project, and examine similar 

considerations of critical ratings of any of those projects.  

Unfortunately, the design projects presented in the multimedia do not share similar level of 

detail for datasets and graphic elements. Therefore, it is difficult for viewers to establish 

comparisons between them. In addition, the multimedia does not show clearly the criteria 

set for a systematic consideration of all design features in the scope of projects. For 

instance, some projects present detailed explanation about stairs but little exists about other 

portions of the accessible route. At the end, viewers do not obtain information about 

techniques for assessment of Universal Design principles in design projects outside the 

scope of that multimedia. 

The adoption of hypermedia structure to the Universal Design Exemplars provided a useful 

insight into this research study, since it allowed me to consider potential application of 

‘hypermedia’ as alternative means of ‘navigation’ through topics to develop the content of 

the online photo-questionnaire. Compared to ‘UD Exemplars’ hypermedia structure, the 

online tool used in this study was much less resourceful since it did not provide enough 

flexibility for navigation and customization of visual content.  

Although the ‘UD Exemplars’ project did not provide flexible access to layers of information 

and in-depth forms of analysis, the development of hypermedia structure made it possible to 

accommodate a richer exploration about Universal Design ideas for users with varied 

abilities. 

The project demonstrated interesting ideas for potential development of future hypermedia 

structures for instructional content that applies Universal Design principles in its own online 

graphic content. 
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3.3   :: SYNTHESIS OF CONTRIBUTIONS TO THE  
 THEORETICAL FRAMEWORK 

 

In this chapter, a collection of theories was examined about visual perception, thinking 

processes and modes of learning in accordance to Constructivism and Cognitivism.  

Along with a brief description of major contributions to the scope of this study, the review of 

literature also included the appreciation about ways concepts and conceptual models could 

be joined together into a cohesive theoretical framework for this study. Explanations 

approached aspects of the theoretical framework that oriented design decisions for 

development of research instruments as well as support to other considerations in this 

study. 

This theoretical framework encourages us to consider that the most efficient educational 

model must include both visual resources with online photo-montages (online tool) and role-

playing simulation exercises as long as each one of these strategies functions in 

accordance to a constructivist cycle of guided instruction and self-discoveries (see pages  

77 and 97). In these terms, both sides of the brain can be stimulated and people whose 

dominant leaning styles are at extremes of perception and information processing can find 

interesting challenges for development of all four modes of thinking, i.e.,                    

abstract <=> concrete perception as well as active <=> reflective processing. 

In addition, this investigation adopts the conceptual model in which reflective thinking can be 

directly associated to restructuring mode of experiential thinking, which prompts learners to 

restart the process of accretion and tuning. Reflective thinking that follows experience 

(reflection on action), rather than active thinking that occurs with experience (reflection in 

action, which is similar to the mode of tuning experiences), may be triggered by the time 

people use the online tool or shortly after role-playing simulation. In such processes, it is 

expected that participants may be able to recollect apparently vague ideas and 

disconnected experiences into meaningful schema and cognitive mapping.  

By articulation of breakpoints and conceptualization of innovative perspectives, participants 

may understand the simplified conceptual model of Universal Design. They may be able to 

explain it in a variety of coherent ideas that show depth and breadth of reflection for 

potential applications. 
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The second part of this chapter presented seven distinct works related to use of either visual 

resources or role-playing simulation games for assessment of user-environment 

relationships.  This was an attempt to illustrate some exploration of potential human 

cognitive studies, which served as reference in this study. In the first set of ideas, the Theory 

of Supportive Design and Healing Gardens was developed based on evidence from visual 

resources supporting the assessment of environmental quality of medical facilities. The 

second set described the conceptual model used in behavior- environment research which 

is based on visual resources used in scales for users’ preference. The third set of ideas 

illustrated game applications involving the representation of disability issues for role-playing 

exercises. The fourth set discussed teaching strategies and curriculum for development of 

Universal Design in which role-playing simulation and visual thinking must coexist in studio 

projects. The fifth set of ideas described a multiple-method for education that included the 

attempt for students to learn Universal Design concept as the focus simultaneously with 

complementary techniques of multimedia production. The sixth set describe the use of 

photography for a systematic collection of images and organization of ideas aiming at a 

taxonomy listing of perceived environmental attributes for users’ perception. Finally, the 

seventh theoretical work is an account for use of graphic representation of Universal Design 

ideas aiming at clarifying ideal or imaginary applications. 

Certainly, the study of cognitive processes in design education may account to existing 

challenges within curriculum to incorporate constructivist strategies involving role-playing 

simulation of users’ experience. However, the seven examples demonstrate in this section 

scattered attempts of research works to approach these issues in a wide range of 

possibilities. Techniques about use of visual preferences during design process associated 

to online resources that organize technical information in simple format suggest trends for 

future development of this research area. The development of online tools that involves the 

application of both visual resources and simulation exercises may unfold educational 

opportunities for senior and novice design students engaged together in production of 

multimedia projects. 
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 4     :: DESCRIPTION OF METHODS AND  
DATA COLLECTION PROCEDURES 

 

The information about users’ exploring the built environment is a complex weave of 

interacting factors. This study approaches phenomena in accordance to the simplified 

conceptual model of Universal Design by use of data gathered through systematic 

measurements during sessions of the Sight, Sound and Motion program.  

This chapter presents the operational limitations and resources for this study. Descriptions 

of research instruments precede the discussion about methods for data collection 

addressing potential threats to validity, as well as preliminary work with pilot studies and pre-

tests of research tools. Finally, this chapter include definitions of sampling procedures with 

an analytical overview of information about the profile of research participants as well as 

their cognitive styles. 

 

4.1     ::     METHODS AND INSTRUMENTS FOR DATA COLLECTION 
 

Data collection was possible through development of a collection of techniques and specific 

instruments in different media that documented the experience for later analysis.  

The instruments included the following:1 

 learning style inventories,  

 paper questionnaires,  

 online questionnaires and photo-questionnaires,  

 formal online interviews, 

 checklist protocols, 

 photographs and video, 

 observation logs. 

These instruments were specifically designed to record information in complementary ways. 

During analysis, consequently, a combination of relationships of data sources was explored 

to enrich the discussion of outcomes.  

                                                 

1 See further details of their application in Table 4-06 about timeframe of activities on page 141.  
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4.1.1   ::    LEARNING STYLE INVENTORIES 

This study included two sets of learning style inventories about learning styles, and students 

were required to answer those inventories in sequence, one applied shortly after the other. 

A learning style inventory contains a set of multiple-choice questions about individual 

learning skills and best conditions for learning to occur. Each question has the same number 

of preset options. Each answer provides scores that add to distinct dimensions or learning 

styles. Some respondents may have high scores in one and low scores in other styles. 

Other respondents may have too low or too high levels in all styles. The best condition 

seems to be when people have middle range scores so that they may perform relatively well 

in all dimensions and feel comfortable adjusting themselves to distinct circumstances in the 

learning process.  

The adoption of multiple inventories in this study was an attempt to enrich the validity of 

each of such instruments, since the expectation was that responses to one inventory would 

confirm and complement information on the other.  

The first is called Barsch Inventory (Barsch, 1985) (see Appendix).  It includes 24 

statements which are assigned values in a rating scale [1<> 3<> 5] and these values are 

used in the scoring process. For each statement, someone must indicate whether it 

represents a seldom true [score 1], somewhat true [3] or often true [5] personal experience. 

Adding scores to certain groups of questions may indicate respondents’ level of visual, 

auditory or tactual / kinesthetic learning style.  

The other is called Felder Inventory (Felder & Silverman, 1988) (see Appendix). This version 

comprises of 44 questions, each with two alternatives that are semantically opposite (Felder 

& Soloman, 2001). Each group of 11 questions include statements about a pair of opposite 

dimensions in terms of learning skills or learning conditions. The total of eight learning styles 

form the following pairs: active vs.(= versus) reflective, intuitive vs. sensorial, visual vs. 

verbal, and global vs. sequential. Grouping of responses to multiple-choice questions in a 

certain combination provides a score to each pair for one of the entities, leaving the 

opposing entity void. For instance, there is no way someone may get simultaneous scores 

for both visual and verbal skills, since they are at extremes of the scale. Therefore, the result 

is a variety of combinations and permutation of entities in four dimensions, which gives a 

unique representation of a personal learning style and depends on strength or weakness 

expressed in certain score numbers.  
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We may express the dominant cognitive styles by referring to a sequence of four dimension 

such as the following: “Active-Sensorial-Visual-Global,” or “Reflective-Sensorial-Verbal-

Global,” or even “Active-Intuitive-Visual-Sequential,” and so on.  

Although the theoretical framework in this study refers directly to Kolb’s learning style model 

along with McCarthy’s instructional cycle, the preferred adoption of a combination of other 

learning style models occurred due to three major reasons:  

 they were originally based on Kolb’s model,  

 they provided more detailed information, and  

 they could be accessed conveniently online.  

Later, as needed during analysis, I was able to convert the distribution of participants 

according to Felder Inventory back for Kolb’s original model (Felder & Spurlin, 2005). 

While responding to two learning style inventories at one time may be considered a tedious 

work, most research subjects performed this job easily, even demonstrating with certain 

enthusiasm. The idea that such inventories may reveal some personal characteristics that 

could help them improve their studies was enough incentive for most of them. 

After students filled out the forms for both inventories, the papers were collected, and later 

had their checkmarks transcribed into computer spreadsheets with notations, inferences and  

analytical charts. 

4.1.2   ::    PAPER QUESTIONNAIRES 

Contrary to previous editions of the Sight, Sound and Motion program at the College of 

Design, the SSM-2004 and SSM-2005 versions had patterns established for activity 

elements so that comparisons could be made between different sessions and responses 

including those given to paper questionnaires and the online questionnaires. 

After the investigator became involved as staff member of the SSM organizing committee, 

his tasks included restructuring traditional paper questionnaires so that they would collect 

insightful views about participants’ experience that could be comparable to responses to the 

online photo-questionnaire. Some questions were structured as multiple-choice, including 

the Likert rating scale type. Other questions had semantic differentials at extremes of a      

5-point scale. Other types of questions were open-ended.  
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Those new paper questionnaires were printed on paper of varying color for easy 

identification; they became some of the key elements in the research process by registering 

participants’ verbal reactions.   

From now on, the first paper questionnaire (in blue colored paper) will be called as the 

preliminary questionnaire, and the second paper questionnaire (in pink colored paper) will 

be referred to as the post-tour questionnaire.   

The picture 4-01 ahead illustrates the moments in which participants responded to those 

questionnaires. In the preliminary questionnaire, questions were formulated to assess 

participants understanding of issues such as familiarity with several spaces of the College of 

Design, personal contact with disability of friends or family members that were older adults, 

and personal background knowledge of major concepts (Universal Design, disability, 

mobility and wayfinding problems, and integrated versus segregated uses of environment).  

 

 

 

 

 

 

 

 

 

 
 

Picture 4- 01:  Some students are responding to the  
preliminary [ 1 ] and post-tour [ 2 ] questionnaires 

 

The goal of this questionnaire was to establish the baseline record of participants’ 

knowledge and understanding so that when exposed to the simplified model of Universal 

Design in the content of SSM-2004 those students could indicate gains in some measures 

of understanding.  
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The preliminary questionnaire was presented to students as part of the introduction package 

about SSM-2004.  In a single day before activities, all participants of the SSM-2004 

gathered in the design studio room during class at Leasar Hall – NCSU, and filled the open-

ended and check-mark questions given.  

The post-tour questionnaire was presented to small groups of participants at the end of role-

playing exercises in each session of the day’s SSM activity at the College of Design.  

Specific questions documented participants appraisal of their involvement with the SSM 

program of activities, and questions addressing the same conceptual issues I had asked at 

the preliminary stage. It was critical for this research study that each research subject 

provided responses immediately after performing role-playing simulations in the tour around 

the College environment. This way, the responses should be free from potential influences 

of other participants, particularly in the event there was a chance for mutual exchange of 

impressions in the debriefing session of tour activities.  

Contrary to the preliminary questionnaire to which all students responded simultaneously at 

one time and location, the responses to post-tour questionnaire were collected during six  

morning and afternoon sessions.  

All the data was later transcribed from paper questionnaires into the computer for analysis 

regardless of whether or not some questions contained redundant information during data 

collection. For instance, asking students to provide personal information about gender or 

age in more than one source allowed this investigation to double-check papers in case one 

or another participant had left that question unanswered in one of the questionnaires.  

4.1.3   ::    ONLINE QUESTIONNAIRES AND PHOTO-QUESTIONNAIRES 

In addition to the questions with photographs used as visual resources, which have singular 

characteristics described in other chapters (see ‘Narrowing the Focus: Essential Elements of 

the Research Study’ and ‘Literature Review’), the online tool contained other questions in 

the last section which were specifically created to assess understanding and to collect 

respondents’ reaction to the online tool itself (see Appendix). 

The online questionnaire was available on desktop computers during visits of two separate 

groups of students to the computer laboratory in the College of Design at Brooks Hall.  
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Despite the potential convenience provided to participants by use of the internet to 

experience the online questionnaire at a definite time and location, it was important that all 

students involved gather at a certain time and place so that the investigator could supervise 

the activity, provide assistance as needed and observe participants behavior during 

performance. 

In all of these conceptually related questions, respondents registered in a Likert’s rating 

scale their impressions about the usability of the online tool design. Among important issues 

examined were respondents’ perception of the relative amount of graphics and text, the 

ease of navigation between topic descriptions and web-pages, and the potential impact of 

visual messages in the online tool. There were also questions about the importance of both 

the online tool and the role-playing tour simulation as educational strategies that could 

influence students’ attitude in regards to creating user-friendly environments. 

In the SSM-2005, more questions were added and some suppressed. For instance, The 

question about students’ reactions to the importance of the SSM in their future careers was 

suppressed, since it seemed to lacked strong validity by asking people to project their future 

commitment rather than to evaluate the experience in which they had just participated.  

Despite careful attention paid to wording and structuring of questions to avoid creating 

unexpected research bias or poor credibility, responses to some question did not address 

students’ potential empathy for users’ needs. Considering certain issues related to 

participants’ behavior and failure to complete the online tool, specific questions were 

concerning students’ views on empathy along with reactions about the importance of 

keeping computer and role-playing as combined activities.   

In the open-ended questions in the last section of the online tool in both SSM-2004 and 

SSM-2005, respondents had to provide definitions to main issues. Although the wording of 

questions was slightly different, the ideas were the same as found in open-ended 

preliminary questions (presented during the first-contact with participants) and in the post-

tour questionnaire (given shortly after completion of the role-playing simulation tour).   

See details in the section of discussion about variables and attributes of measurement.  
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4.1.4   :: INTERVIEWS 

Formal online contacts occurred through e-mail exchanges between students and the 

investigator. In this way, SSM-2004 participants were contacted nearly one month after the 

end of activities.   

During analysis, the data configuration stressed the importance of exploring further a 

discussion about potential reasons for the lower number of participants in one group who 

visited the last session at the computer lab as compared to the number in the other group 

who had completed the online tool. Additionally, more information was necessary about 

students’ reactions to specific aspects of the online tool such as students’ perception and 

acceptance to the use of metaphors in many of the photo-questionnaire topics.  

Instead of establishing direct person to person contact, this study approached respondents’ 

points of views2 by use of e-mail contacts for the following reasons:  

 at the time of interviews, the research study was at the stage of analysis, the 

students were approaching the examination period for the academic year at the 

College of Design, and therefore, they were not readily available for activities other 

than doing their course work;  

 E-mail communication could make interviews formal and well structured so that all 

participants involved would be reflecting about their experience in similar ways; 

 E-mail communication provided flexibility and convenience for participants to discuss 

issues freely, without pressures to respond immediately (actually, many contacts 

occurred during late evening hours, when it would not be a convenient time for 

conversation in direct person to person interaction). 

E-mail interviews allowed the convenience for flexible time of contacts so as to obtain  

specific information about respondents’ reactions and their efforts or to clarify their 

statements in open-ended questions. Therefore, a request for volunteers asked them to 

respond to those questions.  The questions were originally structured around specific issues 

but they evolved into free subjective explanations due to students’ distinct replies.  

                                                 

2  Further information about interviews is discussed in the chapter about Data Analysis (see 
Comparing participants’ assessments of the online tool framework on page 164). The complete 
record of interviews is in the Appendix section. 
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In two days, eight students had replied to the initial contact. All of them experienced SSM-

2004 in group I :: o-bfr. Each one of eight interviews required at least more than one contact 

for participants to clarify their statements. In the first contact, the investigator asked 

questions and provided Likert rating scales along with open-ended field for comments so 

that students could state clearly their opinions. For each statement in responses that could 

lead to double-meaning, incomplete and confusing interpretation, participants received to 

their e-mail a prompt reply asking for clarification. Students had their responses repeated 

and their own words placed in quotations.  

Although the data from a small number of interviews did not allow statistical inferences, the 

depth of personal information helped enrich outcome discussions.  

4.1.5   ::    CHECKLIST PROTOCOL 

Another instrument of data collection was the SSM-2004 protocol, a 12-page checklist of 

questions about location of 14 observation stops in the route of simulation tour. The 

package included the tour map which indicated the observation stop numbers and the 

represented route with a dashed line. Several questions in the protocol addressed details of 

participants’ experience as they followed the route. They contained specific instructions at 

each breakpoint of the route where participants could stop and work on their notes.  

Each question of the tour protocol followed a specific order to match situations for role-

playing simulation and showed checkmark options placed in a semantic scale of contrasting 

ideas.  

For instance, the Table 4-01 illustrates one of the questions in the protocol.  

Table 4- 01: Example of a topic in the SSM-2004 checklist protocol 
 

Reference  Area one of the questions... 

Route A 
stop #1 

 
Route B 
stop #13 

sidewalk near 
accessible 

parking spaces 

How is the sidewalk surface like? 

even    -__-__-__-__-__- uneven 

slippery -__-__-__-__-__- anti-slippery 

flat    -__-__-__-__-__- inclined 

dirt  -__-__-__-__-__- clean 

 

 

√ 
√ 
√ 

√ 
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There was not any right or wrong answer, since the questions were framed to help 

participants recollect impressions of the simulation later while involved in group debriefing 

discussions. In SSM-2004 each one of participants had to use protocols, while in SSM-2005 

the protocol form was used by one of the guide leaders only. Nevertheless, it proved to be 

very useful as applied in both instances.  

In SSM-2004, the protocol served to provide some coherence to simulation exercises of 

research subjects and it conferred more consistency and authenticity to simulation tasks. 

Participants could explore role-playing simulations on their own almost independently of the 

instructions of guide leaders. That is important, since participants using the protocol could 

make the role of guide leaders easier and more uniform in large groups. Consequently, the 

use of protocols served as defining a rule and supporting a control procedure for data 

collection in this research study. However, problems existed in the writing on several pages 

during role-playing exercises. Some participants had problems carrying the protocol while 

performing simulation tasks. 

Due to complaints of many students, which could be accurately interpreted within this 

framework as being caused by their stress of facing additional environmental challenges, 

the use of protocols was eliminated in SSM-2005 role-playing exercises. Instead of 

participants checking protocol instructions, the SSM-2005 use of protocol specifically was 

done by one of the guide leaders. She was inexperienced with the role of guiding 

participants through simulation procedures and, therefore, relied on the protocol questions 

as having prompts to lead the group in task sequences. 

Apparently, the protocol would be more effective if associated with use of PDA (portable 

handheld computers) for data input during assessment of buildings either in long-term 

training or other projects involving environmental behavior research. Furthermore, the 

success of protocol instructions to direct either students or guide leaders may let us 

consider future versions in which online tools could have protocols integrated. The major 

difficulty of creating protocols in online media is related to determining the level of specific 

information that is sufficient in terms of length and content detail. 
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4.1.6   :: PHOTOGRAPHS AND VIDEO 

Photographs documented each stage of data collection. During preparation of research 

settings, a digital camera created an archive of images about characteristics of potential 

user profiles and examples of the simplified model of Universal Design. The photographs 

served to illustrate peculiarities of each stage of the process, including the responses to 

preliminary and post-tour questionnaires, the role-playing simulation tour, and computer 

activities at the lab.   

A video camera was used to record participants’ performance during tour activities and 

debriefing sessions.  

The usefulness of such resource is to document patterns of behavior in each session to 

assure the integrity of conditions during data collection. Allowing participants to express 

freely, the video camera followed participants and was installed at a corner of the gathering 

room. It registered people’s opinions, behavior and anecdotes about the experiment.  

The video records would certainly be even more helpful n the event that something occurred 

to make one debriefing session differ from all the others. Then, during analysis, should it be 

called for, this investigation could have explored in detail each remark made by participants 

and examined potential elements that may have had the potential for influencing the 

outcome. 

4.1.7   ::   OBSERVATION LOGS 

Observation logs contain all the records made during preparations and application of 

research procedures. They included for instance, all of the following: route plan sketches, 

notes of meetings, participants’ comments or complaints, or even criticism and remarks 

about role-playing exercises, the investigator’s own notes, as well as e-mail messages 

exchanged with staff, collaborators and organizers of the Sight, Sound and Motion.  

The importance of observation logs is that they captured essential background information 

about procedures that could help me describe or explain potential relationships or 

associations between varied factors in analysis. For instance, e-mails exchanged between 

faculty and SSM-2004 organizers documented the best methods for contact with students. 
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4.2    ::    THREATS TO VALIDITY OF DATA COLLECTION MEASURES  
 

Some of the challenges in this investigation were to create behavior patterns and to control 

homogeneity of settings for both activities in addition to a system of the circumstances in 

which they occurred.  For instance, the design development of the online photo-

questionnaire is as important as the uniformity and consistency in locating the environmental 

settings where user’s experience occurred. Also, other controlling factors involved people’s 

full participation, and the potential interference of time and environmental conditions in both 

sets of activities: using the online photo-questionnaire and being involved in the role-playing 

simulation exercises for limited mobility and wayfinding.  

The greatest limitation was the small number and the unequal distribution of participants 

within the groups. 

Usually threats to validity for experimental and / or simulation studies are related 

respectively to lack of control of variables and / or flaws in reproducing with vivid realism 

actual events in simulated activities. In this section, there is the approach to some of the 

precautions implemented to avoid failures during data collection.  

Among many interesting factors are (1) the need for homogeneity and standardization; (2) 

pre-tests of measurement instruments; (3) the investigator’s role as organizer and 

participant observer. 

4.2.1   ::    THE NEED FOR HOMOGENEITY AND STANDARDIZATION 

The concern for homogeneity and standardization of activities in the Sight, Sound and 

Motion program was considered critical to reduce uncertainty in a combination of varied 

factors during data collection and analysis.  

Previous versions of Sight, Sound and Motion program relied very on much the expertise of 

guide leaders to call the attention of participants to observation of design features impacting 

user activities. Therefore, we could say that the scope of original program activities in 

distinct versions over the years related to the personality of people involved. Since this 

research study was addressing a comparison between variables about understanding in 

both the role-playing simulation tour and the online photo-questionnaire, it was important 

that these two exercise settings were consistent throughout data collection.  
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This study could not simply focus on development of the online tool and disregard multiple 

variations occurring during the role-playing simulation. Otherwise, it would not be able to 

establish minimal patterns for meaningful comparisons. 

Some could say that the investigator’s intervention made these SSM-2004 and SSM-2005 

so unique that they bear little resemblance to original versions of the program. If this is the 

case, what might we have as elements for comparison though? Therefore, SSM-2004 and 

SSM-2005 are not hybrid programs due to the impact of research procedures. Actually, 

these programs contain enough positive elements created during research procedures that 

may be worth pursuing in future editions.  

Looking at a “conceptual timeline”, the SSM-2004 and SSM-2005 may represent a 

milestone in the history of the program and they can be a potential starting point for a 

sequence of annual activities which may record participants’ reaction to both online and 

role-playing exercises. Then, rather than being an isolated set of events, this research study 

may provide basic elements for a longitudinal study about educational strategies including 

the simplified model of Universal Design. More discussion about this subject is located in the 

last chapter. 

Many elements included in both SSM-2004 and SSM-2005 were carefully prepared to reflect 

consistency. For instance, timing, number of participants and location of activities were as 

important as reserving enough number of assistive devices and making them available for 

mobility and wayfinding exercises. Participants were exposed to the sequence of tour events 

specifically in the same order at opposite directions. During SSM-2004, the staff who worked 

as guide leaders and consultants about disability problems were consistently the same 

people. They practiced role-playing procedures at least twice before initiating activities, and 

staff directions were carefully reviewed. Participants had to visit the computer laboratory and 

use the online tool so that their exposures to the content of online visual resources were 

basically the same. 

Finally, the open-ended questions presented to participants at three different stages of the 

process were standardized to approach the same issues with slight variation in the format of 

statements. Those questions were developed carefully in order to test participants’ 

understanding. Despite being involved in responding to a large number of questions, none 

of the students knew in advance precisely which of those questions this investigation would 

focus on during analysis in order to assess their understanding.  
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Repetition of questions occurred throughout questionnaires so that research participants 

were accustomed to seeing similar topics concerning their views about the experience. This 

way, main issues could be disguised from complementary ones so that participants would 

not target some answers as the ones I was designating to be the most important. The 

repetition of many questions during analysis also served for comparisons throughout each 

student’s performance as checkpoints about participants’ consistency in responses. 

In the first contact with the investigator, the students’ participation was praised as essential 

to this study, so that they should have looked at all stages as challenges specifically created 

as measuring tools.  

Although the large number of questions had frustrated and annoyed a few participants, all 

the people involved knew that each step progression along the process served some 

purpose and many acknowledged that in their comments.  

4.2.2   :: PRE-TESTS OF MEASURING INSTRUMENTS 

The research design was pre-tested in stages. The investigator participated as staff in 

earlier versions of Fall - SSM-2003 and Spring - SSM-2004, when prototypes of the online 

tool and tour protocols were used to test their efficiency in accomplishing objectives within 

the timeframe of simulation tour sessions. Later, upon request during finalization of the 

online tool, a group of experts on Universal Design participated to double-check the photo-

questionnaire for conceptual consistency of the simplified model of Universal Design. 

During development of earlier pre-testing versions of SSM-2004, more complex prototypes 

of research instruments were elaborated  than the version actually used during data 

collection. They included simultaneous exploration of three alternative routes. In addition, 

the visits to the computer laboratory took place simultaneously during role-playing simulation 

as part of tour activities instead of later as evening tasks.  

All students arrived at the computer laboratory wearing their props and using assistive 

devices to simulate mobility problems (see picture 4-02 ahead). They each spent about 

twenty minutes each answering questions and examining a series of illustrations in a multi-

media about Universal Design (see the description Universal Design Exemplars, on page 

112). 
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Picture 4- 02:  Prof. Moore watches students during pre-test of online tool exercises 

The idea of developing three routes was to test potential challenges for students to simulate 

mobility and wayfinding problems separately so that they could explain their experience to 

each other in detail during the debriefing section. For those discussions, students had to 

organize presentations with competition between small teams of three members each. 

Besides explaining specific aspects of their tour, participants also were encouraged to 

paraphrase or interpret the content of the online tool they observed during the role-playing 

simulation. 

The important outcome of this pre-test was the designation of stopping points for the actual 

route for data collection and the characterization of the simplified model of Universal Design. 

Other than that, pre-tests served to clarify aspects of research design. The assessment of 

results revealed operational problems that had to be avoided as well as important beneficial 

ideas that should be further explored.  

For instance, the exploration of three routes simultaneously required a lot of effort and 

logistic infra-structure so that assistive devices and sufficient printed material with distinct 

instructions would be available to all groups.  

Furthermore, the guide leaders at that time were compelled to work diligently compensating 

for eventual delays; the synchronization of activities proved to be very difficult.  
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During debriefing, some students were much more vocal than others and suppressed a fair 

opportunity for all participants to speak. It was difficult to track students’ reflections during 

debriefing. The use of questions about concepts presented in a multi-media format seemed 

to be effective, but students in general complained about what they referred to as “an 

interruption of simulation exercises.” 

4.2.3   :: THE INVESTIGATOR’S ROLE AS ORGANIZER AND  
 PARTICIPANT OBSERVER 

In addition to developing all measurement instruments according to original research design, 

the investigator had actively participated in the organization process of the Sight, Sound and 

Motion program.  

The goals of such extensive participation at the planning stages of the SSM-2004 and SSM-

2005 were to introduce special elements that could make each set of activities useful for 

data collection to this research study. The researcher reframed questions, developed maps 

of the simulation tour, prepared a protocol with a list of topics for participants to examine and 

check-mark during performance of role-playing activities. 

Indeed, the researcher participation and research measurements may have interfered with 

typical results of the program, but it would be naive to imagine otherwise. Rather than 

avoiding personal influences and bias in the development of this study, the investigator 

preferred to address potential influences on participants’ contributions so that bias could be 

regarded within safe margins for validity and reliability. 

See picture 4-03 ahead.  

During data collection, the controlled interaction between the researcher and participants 

was very rare and limited to unrelated subject. Adopting the perspective of participant 

observer and openly acknowledged by students as being the main investigator, the 

researcher possibly was present at all times research subjects engaged in their supervised 

activities.  

However, there was no performance of a specific leading role to direct activities in person to 

person contact. Carrying a digital camera for still pictures, the researcher situated at 

distance from participants while they were following instructions of SSM guide leaders.   
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In conversation and interaction with some students, the researcher approached issues 

related to the content of the instruments only in scheduled occasions when the contact was 

with all students involved. This way, the researcher attempted to create standard and 

homogeneous forms of interaction with participants.  

 

 

 

 

 

 

 

 

 

 

 

 
Picture 4- 03: The author at upper right corner watches students interacting with  

the guide leader during pre-test of role-playing tour exercises 
 

It was important that the role-playing activity could occur within certain constraints since the 

Sight, Sound and Motion program was involved with a large number of participants 

performing varied activities during multiple sessions for a long period.  

 

4.3   ::   POPULATION, SAMPLING PROCEDURES AND  
  PROFILE OF RESEARCH SUBJECTS 

 

The population of interest for design related issues is in general the user population. 

However, defining operational categories of this population that can be useful for specific 

research goals implies reducing the diversity and complexity of a large group of people and 

focusing on some characteristics that may represent the large group at one point in time.  
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For instance, defining a certain age group may be useful as we assume that people in this 

group reveal attitudes, behavior and values that are common and form the cultural 

background to other age groups living in the same community.  

In this research study, the definition of the population is that it consists of people interested 

in design who did not have any previous experience about the conceptual framework of 

Universal Design. Therefore, the population of interest was narrowed down to students of 

the College of Design who may represent the population of design students and 

inexperienced practitioners in general.  

The selection of primarily first-year design students to be research participants was 

reasonable because they could represent the population of students at College of Design at 

a point in their careers in which they do not reflect the culture of specific design fields. 

Besides, as young adults who have just enrolled in the University, they may demonstrate in 

their attitudes, reactions and reflection some familiar traits of identity from high school years 

that are common to other people in the community who are not designers. 

Young design undergrads may not have any previous technical or philosophical rationale 

about benefits or prejudices of Universal Design concept. Their contribution may indicate 

whether the future generation of consumers has been educated simply through exposure to 

successful environmental conditions for social inclusion of people with varied ages and 

mobility problems. Contrary to older people, they may have been reared in community 

buildings where accessibility features such as reserved parking, ramps, handrails and large 

maneuvering spaces have become common elements of public environments. Therefore, 

since childhood, they have been interacting with a large diversity of people of varied ages 

and abilities experiencing both mobility and wayfinding problems.  

The sampling procedures included randomized selection of participants within stratified 

categories that represent students in distinct programs in design fields.  

The Table 4-04 ahead shows the composition of the population of undergraduate students 

who enrolled in 2004 in each one of several programs offered by the College of Design 

(according to data from NCSU website: www.ncsu.edu). This number can be considered in 

this study as the annual standard for enrollment at NCSU. Comparing the proportions in 

percentage, the global distribution of design students in the population resembles the 

distribution of first year design students enrolled in 2004 .  
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Originally, the number of 117 students was considered the sample for research purposes. 

Later, this number was altered to 78 as some students did not participate in major activities. 

Table 4- 04:  Distribution of design fields in the population at NCSU and  
Original proportion for categories of potential research subjects at SSM - 2004 

 

design fields first year students proportion 
all students 
enrolled for 

academic year 
proportion 

Architecture 39 33%  160 30%  

Art and Design 27 22% 113 21% 

Graphic Design 26 23% 115 22% 

Industrial Design 16 14% 100 19% 

Landscape Archit. 09 8% 41 8% 

Total = 100% 117 529 

 

The design students who participated in this study were enrolled in the first year of five 

distinct undergraduate programs: Architecture, Art - Design, Graphic Design and Industrial 

Design and Landscape Architecture.  

They were comprised of young men and women who had very little knowledge about 

accessible design, Universal Design and design for special populations. Also, some of them 

had been exposed to disability in relation to mobility and wayfinding problems earlier due to 

close experiences with aged relatives or friends who were people with disabilities. 

Furthermore, being confined to some areas of the College that are specifically designated 

for first year activities, expectations were that participants were not familiar with the spaces 

of the College of Design. Therefore, the information they might be exposed to in terms of 

mobility and wayfinding would be a fresh start for consideration about use of design features 

and navigating in built structures. 

Unfortunately, of the 117 participants who provided preliminary information, only 78 students 

concluded the activities of the online tool, which were critical for development of this study. 

Considering that 39 students did not perform computer activities due to varied causes other 

than some relevant reasons such as failure of the online tool to achieve its goals, this 

investigation had all their responses disregarded. Otherwise, the outcome would have been 

compromised.  
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Since the nature of this research is to establish a comparative analysis of students’ 

responses given at different stages of the SSM program rather than to explore or describe 

the behavior of all first year students involved, the 78 research subjects were adopted as the 

meaningful sample.3 Therefore, in the analysis section, all descriptions about the profile of 

participants actually refer to the sample of 78 students rather than the original group of 117 

students. 

Important information about the sample is related to the composition of sub-sample groups 

according to the scope of activities. Sub-sample groups were created by considering 

comparison in the timeframe of activities. This distribution is a key factor for an experimental 

study that is intended to compare the impact of certain treatment on variables of sub-sample 

groups.  

Out of 78 participants, 43 respondents to the online tool became group I :: o-bfr and 35 

people became members of the group II :: o- aft.  The drastic reduction of the number of 

participants and the unbalanced proportion of respondents in distribution between 

categories of design fields appears to have strong impact on research outcome (see details 

ahead in the sections about the timeframe of research activities and descriptive analysis). 

Considering gender and age, the sampling procedures did not include precautions to avoid 

concentration of the number of respondents with similar characteristics in one or the other 

sub-group. In fact, data collection procedures computed respondents’ checkmarks about 

gender and age in research instruments, even though the data distribution did not 

specifically categorize sample groups according to gender or age proportions among 

population characteristics. However, during analysis careful attention was devoted to testing 

the distribution of respondents according to gender and age groups.  

 

                                                 

3   Some students in both groups, who left some but not all of the open-ended questions blank, had 
their answers included in the sample. Although no written responses to questionnaires at one or 
another stage of SSM-2004 appear to have provided substantial evidence, actually, considering 
possible response blanks is meaningful when other answers given at any of the three stages of 
activities may express important reflections about such experiences. It is important to document 
that only students in group II :: o-aft left open-ended questions of the online tool unanswered, but 
they were not eliminated from the sample. Therefore, the contribution of participants in both groups 
who had left only all open-ended questions blank were eliminated from the sample. 
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One assumption tested was the possibility that gender or age related background 

experience and other individual characteristics could influence outcomes through the effect 

the differences in the degree of empathy respondents experience when considering users’ 

needs. 

4.3.1   ::   SAMPLING GROUPS IN THE TIMEFRAME FOR  
 DATA COLLECTION 

The application of each instrument for data collection was carefully planned to occur at 

specific time and location. For instance, time and weather conditions were important issues 

of consideration in tour activities. Since the Sight, Sound and Motion program involves 

participants performing in outdoor environments, the planned activities were at risk of being 

postponed or canceled in case of adverse weather. The large number of participants 

required organizers to plan for tour segments to occur twice a day throughout the work 

week.   

During arrangements for the investigator having first contact with participants, the SSM 

organizers in consensual cooperation with six professors planned the most convenient 

schedule for permission to all students involved, so that each class of students could 

engage in computer activities and role-playing simulation exercises at the time of studio 

classes. Assuredly, logistical problems would arise if all students had participated at one 

time. Therefore, the strategy was to create a timeframe allowing each group of students to 

perform activities during several consecutive days. 

To manage the volume of students and keep the role-playing simulation tours from 

becoming too unwieldy for the facilitators, as well as to provide a valuable experience for 

students, it was necessary to develop a meticulous schedule. Large numbers of students in 

a sub-sample group could experience the computer activities simultaneously during different 

times of the same day, while the tours with smaller number of students were conducted two 

times per day, every other day for a total of three days. 

 See Picture 4-04 ahead. 
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Picture 4- 04: Distribution of potential sub-sample groups according to  
the sequence of planned activities for SSM-2004 

 

The problem of participants’ potential memory loss after long separation between SSM-2004 

sessions was addressed as follows. For people who did the computer activities before 

participating in the role-playing simulation and did the tour in the last session there was 

nearly a week between the two activities. So probably, some loss may have occurred in 

memory recall of information in computer activities after such a long time as compared to 

people who did both computer and tour activities one day apart.  

However, the same situation occurs to the other group in reverse. Therefore, despite the 

potential negative impact of memory loss due to the timing both groups could be compared 

under same conditions. Considering that originally both groups, I :: o-bfr and II :: o-aft, would 

have had an even distribution of participants, the memory recall effect would be minimal and 

compensated for throughout the process for people in both timeframes. 
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This organization of activities was possible because there were four studio classes 

operating in the mornings on Monday, Wednesday and Friday (Prof. Cox, Prof. Diaz, Prof. 

Pause,  and Prof. Toplikar) and two studio classes operating in the afternoons of Monday 

and Wednesday (Prof. Abbate and Prof. Rieder). Therefore, the SSM-2004 had to occur 

within time restrictions imposed by the schedule of those studio classes. The same scheme 

would occur in reverse for the other sub-sample group of participants who would have the 

computer activities set as the last session of SSM-2004. The original intention was to create 

an even distribution of participants for a total of roughly 120 students. Each one of the six 

sessions of the role-playing simulation would have approximately 20 students, and each of 

the two “big” sessions of the computer activities would have 60 participants.  

However, the number of participants was not evenly distributed as expected.  

Notice in Picture 4-05 ahead that the number of people who visited the computer lab before 

participating in tours is greater than the number of people visiting the computer lab after 

participating in tours.  

 

 

 

 

 

 

 

 

 

 

 

 

Picture 4- 05:  Layout of actual distribution of participants to SSM – 2004 according to  
activities in both computer laboratory and simulation tour around the College of Design 
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Observation logs reveal that Professor “X”, the instructor for the class with small number of 

respondents had problems in coordinating class activities with the proposed schedule of the 

SSM-2004 program. She had programmed a studio critique to occur on October 22nd long 

before the date SSM-2004 timeline was announced, and she feared her students would not 

be able to perform well in the SSM-2004 simulation tour. After arrangements were made, 

the students (Professor “Y”’s students) who originally were scheduled to participate in the 

role-playing simulation tour on October 15th were scheduled to October 22nd. Therefore, 

Professor “X”’s students were given the opportunity to participate one week in advance of 

the deadline for the studio critique. The close proximity of the design critique to the research 

activities for Professor “X”’s students probably created difficulties of the participation for all 

students from that class. In the analysis and discussion sections, further considerations of 

this issue will be explored. 

Coordination with the schedule of professors was crucial to defining the order in which 

participants would be exposed to different modes of information. The selection of 

respondents was randomized and stratified into sub-groups according to the timeframe for 

activities. None of the students were aware of the schedule of activities in which they were 

supposed to participate, and they were not selected on any particular criteria that could 

distinguish previously one person from another. Consequently, people in both groups, those 

(group I :: o-bfr) who visited the computer lab before and those (group II :: o-aft) who did so 

after participating in role-playing simulations, had similar conditions for exposure to both 

online and tour experiences.   

In the following Table 4-05, the layout of the schedule for SSM-2004 activities includes 

details about the number of people involved, the type of activities and the instruments used. 

Some highlighted table cells indicate the situational aspects of the computer activities and 

role-playing simulation exercises as compared to other sets of SSM-2004 activities.  

Most of the respondents (43) in the first session of computer activities Thursday evening 

(October/14) were the people (50) who had responded to the preliminary questionnaire and 

the learning style inventories on Wednesday morning (October/13).  

Correspondingly, the respondents (35) to the second session of computer activities on 

Monday evening (October/25) included (7) people who attended class on that Wednesday 

morning (October/13) and (28) people who completed the preliminary questionnaire and the 

learning style inventories on Wednesday afternoon (October/13).   
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Table 4- 05: Timeframe of Activities for Data Collection during SSM - 2004 
 

SSM sessions date description of activities and time 
required for completion 

number of 
valid responses 

morning 1:30 hours 50 
Wednesday 

afternoon 
10/13 

1:30 hours 

preliminary questionnaire 
learning style inventories 

in design studio room 28 

Thursday  evening 10/14 (3 X) @ 
1:00 hour 

online questionnaire  
in computer lab  43 

Friday  morning 10/15 2:45 hours 7 

morning 2:45 hours 14 
Monday  

afternoon 
10/18 

2:45 hours 12 

morning 2:45 hours 12 
Wednesday   

afternoon 
10/20 

2:45 hours 16 

Friday  morning 10/22 2:45 hours 

simulation tour 
photo-documentation 

post-tour questionnaire 
in spaces of  

the College of Design 
 

video-recording 
debriefing discussions 

in Rotunda, Brooks Hall 
17 

Monday  evening 10/25 (3 X) @  
1:00 hour  

online questionnaire 
in computer lab  35 

morning or evening 
hours 

11/20 ... 
11/25   . 

(9 X) @  
0:20 minutes e-mail interviews 9 

 

Notice that the tour session that occurred on Friday morning (October/15) provided the 

smallest number of responses (7) in the computer lab in spite of their presence in both tour 

exercises. Consequently, the investigator was compelled to cancel the other responses that 

the missing students at the computer activities had given to other stages of SSM-2004 in 

order to avoid collecting meaningless information about the impact of computer activities.  

The computer laboratory of Brooks Hall, at the College of Design, NCSU, (see Picture 4-06 

ahead) reserved two days for SSM-2004 activities, which required computers available in 

both Windows and PowerMac systems.  

The online photo-questionnaire was first presented to group I students in the evening of 

October 14th, and later to group II students in the evening of October 22nd . Each of three 

sessions was prepared to accommodate simultaneously twenty participants and scheduled 

to take no more than one hour during evening hours. The experience lasted from 6:00 pm 

until 9:00 pm. 
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Picture 4- 06: Photo of students using the computer laboratory of Brooks Hall during  
response to online photo-questionnaires of SSM-2004 

 
 

4.3.2   :: THE PROFILE OF PARTICIPANTS WHO USED  
 THE ONLINE TOOL 

This section provides the characterization4 of the profile of respondents in both sub-sample 

groups in SSM-2004, i.e., the group of students who performed computer related activities 

before (group I :: o-bfr) and after (group II :: o-aft) being involved with the role-playing 

simulation tour.  

That includes primarily data collection about gender, age (see Picture 4-07 ahead) and 

design field of participants performed during the Preliminary questionnaire.  

Other questions presented during Preliminary stage of data collection requested participants 

information about familiarity with local settings where research procedures could take place. 

                                                 

4  Although part of this information was possible due to analytical process, it was organized in the 
section about sample groups and apart from the data analysis chapter in order to let the reader 
assimilate the full consideration of participants’ characteristics in just one place. 
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Further considerations in this section explain differences between samples of SSM-2004 

and SSM-2005, which prevented data analysis process to establish parallels between those 

groups of participants for hypothesis testing. 

Picture 4-07 ahead displays bar charts of the proportional distribution of respondents to 

SSM-2004 for the two sub-samples according to gender and age. The total number of 

respondents was 43, for group I :: o-bfr, and 35, for group II :: o-aft.  

 

 

 

 

 

 

 

 

 

 

 

Picture 4- 07 – Distribution of sub-samples according to gender and age groups 
 

In regards to gender, the percentage distribution of respondents indicates that the group I :: 

o-bfr includes a higher number of females (25 ≈ 58.1%) than males (18 ≈  41.9%), while 

group II :: o-aft contains nearly an even distribution between females (17 ≈  48.6%) and 

males (18 ≈  51.4%). In terms of age, female respondents in both sample groups are 

relatively younger (everyone is 21 years old or below that age) than male respondents (eight 

people in both sub-sample groups are 22 years old or above that age).  

The Table 4-06 ahead shows relative proportions for the distribution of research subjects in 

design fields as compared to population data. In addition, the table includes a display of 

actual numbers and percentages for respondents in sub-sample groups according to 

students’ design fields.  
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The percentage distributions in the table indicate similar proportions occurring for design 

field categories between, on one side, the global sample of respondents (78 = 100%), and 

on the other side, the population of students at the College of Design (529 = 100%).  

 
Table 4- 06: Distribution of research participants of SSM-2004 with relative proportions  

for sample groups in design fields 
 

number of 
respondents proportion 

design fields 
group I 

o-bfr 
group II 

o-aft 
group I 

o-bfr 
group II 

o-aft 

proportion 
in both 

group I and II 
proportion in the 

population 

Architecture 15 06 19% 8% 27% 30%  
Art and Design 08 09 10% 12% 22% 21% 

Graphic Design 14 10 18% 13% 31% 22% 

Industrial Design 04 07 5% 9% 14% 19% 

Landscape Archit. 02 03 3% 4% 7% 8% 

Total = 100% 43 35 78 78 529 

 

A closer look at the table allowed the distinction of a slight predominance of graphic design 

students (31% in sample groups, over 22% in population). Some of these students were 

concentrated in group I :: o-bfr (18%) instead of being evenly distributed in both groups 

(group II :: o-aft is 13%). The number of architecture students was a bit smaller as we may 

see the combined proportion of both sample groups (27%) as compared to the proportion for 

the population (30%). Although such difference seems minimal or irrelevant, it is important to 

realize that architecture students were also concentrated in a single sample group (I :: o-bfr 

= 19%; II :: o-aft = 8%), and such concentration did not make the proportion of Architecture 

student predominant in design field distribution, as that occurs in population distribution.  

Part of data collection included automatic input of information through ‘SurveyMonkey.com’, 

the online survey services, and the remaining part depended on manual transcriptions of 

students’ handwritten responses from paper questionnaires into computer spreadsheets.  

The preliminary questionnaire, asked about possible previous knowledge of the concepts 

explored throughout the study and research participants answered in the following way.  

Table 4-07 ahead shows a summary for distribution of responses.  
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 Table 4- 07: Distribution of research participants of SSM-2004 in sample groups  

according to declarations about background knowledge of concepts 
 

number of respondents..... 
previous experience about conceptual issues

 I :: o-bfr II :: o-aft 

Universal Design 1 4 

Accessible Design 3 3 

Design for Special Populations 

YYeess  

3 2 

Universal Design 32 24 

Accessible Design 33 24 

Design for Special Populations 

No 

35 21 

Universal Design 10 + 0 3 + 4 

Accessible Design 7 + 0 4 + 4 

Design for Special Populations 

neutral +  
void 

5 + 0 8 + 4 

Total = 100% 43 35 

Note: Yes <=> comprehensive, very comprehensive; No <=> superficial, very superficial 
 

As expected, the large majority of respondents of group I :: o-bfr (32 ≈ 74.4%, 33 ≈ 76.7%, 

and 35 ≈ 81.4%) and group II :: o-aft (24 ≈ 69%, 24 ≈ 69%, and 21 ≈ 60%) declared having 

superficial and very superficial knowledge, respectively, about Universal Design, Accessible 

Design and Design for Special Populations. Very few respondents of both groups declared 

having comprehensive and very comprehensive knowledge about one of the subjects:  

group I :: o-bfr (1 ≈ 2.3%, 3 ≈ 7%, and 3 ≈ 7%), and group II :: o-aft (4 ≈ 12%, 3 ≈ 9%, and   

2 ≈ 6%).  

This is a very good indication that research goals would be achieved, since the large 

number of people with superficial background knowledge would express some 

understanding about the independent variables based on exposure to information from the 

Sight, Sound and Motion program rather than from elsewhere.  

However, we may perceive that group II :: o-aft has a slight predominance over group           

I :: o-bfr in the number of people who declared they had certain background knowledge 

about Universal Design and related concepts.  
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It would not be surprising to see that due to declarations about background knowledge in 

preliminary questionnaires, group II :: o-aft would show richer levels of interpretation and/or 

comprehension than group I :: o-bfr.  

On the contrary, later evidence in responses to open-ended questions expressed quite the 

opposite result, which proves the lack of significance of such predominant numbers, 

probably due to the number of neutral/void response data given to this particular question. 

Indeed, the large number of neutral manifestations and void data (as displayed in  the table: 

group I :: o-bfr => 10 ≈ 23.3%, 7 ≈ 16.3%, and 5 ≈ 11.6%; group II :: o-aft => 7 ≈ 12%, 8 ≈ 

9%, and 12 ≈ 6%) made the proportional value of affirmative responses nearly irrelevant.   

Consequently, considering the overall results so far, the profile characteristics of participants 

had to be further examined during statistical analysis. As expected, some of these results 

had suggested that participants did not have previous knowledge of the subject; other 

results were far from ideal. Instead of exhibiting optimal conditions to represent the 

population, in which this study should have had a consistent and homogeneous distribution 

of participants in both sub-sample groups according to age, gender, and background 

knowledge, the data shows the uneven distribution of respondents in sub-sample groups.  

In short, the records above indicate essential differences between group I :: o-bfr and group     

II :: o-aft.: 

 First, as seen before, group I :: o-bfr had younger people and more females than 

group  II :: o-aft.  

 Second, group I :: o-bfr had more architecture students and more graphic design 

students than expected.  

 Third, group I :: o-bfr had more people who declared they had superficial knowledge 

about Universal Design, Accessible Design and Design for Special Populations prior 

to this study. Later, tests for statistical inferences will reveal the impact this lack of 

balance might have had in responses from sub-sample groups. 

Indeed, the total of 78 participants is a small sample number considering that the sample 

was studied in sub-groups.  

In different circumstances, imagining having a desirable higher number of participants, some 

adjustments would have been made to obtain the expected number of people in both sub-

sample groups. 
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Then, during analysis, the contribution of research subjects given could be in the same 

proportion of categories for design fields as reflected in the population. However, 

calculations for this type of adjustment in this study revealed that creating a proportional 

sampling that is closer to the proportion of design field categories in the population would 

have reduced the already limited number of respondents even further into 44 students, 

approximately. Even in those circumstances, risks were that this study might not have 

achieved a more realistic representation, since data about gender and age groups in the 

population were not readily available.  

Therefore, this investigation carried out the decision for analysis development by use of the 

full number of valid responses (78) to computer activities. This decision took into 

consideration the fact that the assessment of understanding of Universal Design could be 

applied to all respondents who demonstrated lack of specific background knowledge in the 

five distinct fields of design. Therefore, in such conditions, they could be considered as 

being a single group of subjects. 

Considerations about the potential reasons for students in one of the sub-sample groups 

failing to complete computer related activities were addressed later in interviews, in which 

some students and discussed threats to consistency of the data.  

Thinking about the proportional ratio between the number of valid responses and the 

potential number of participants in the sample, 78 / 117, that gives 66.67% rate for 

meaningful data, which can be considered a high rate as compared to average response 

rates for survey studies in general. 

Consequently, these considerations invite us to think that in future similar studies, it is 

important to provide compensation to research subjects for their commitment to full  

involvement. The potential increase of response rate may be very beneficial, but that is not 

as important as achieving a patterned response level for the entire group. A good approach 

could include a synchronization between the Sight, Sound and Motion program and class 

activities for first year design studio. This way, students might be able to make better use of 

the class time and earn some credits.  

In SSM-2005, this investigation attempted to repeat the experiment using other students. 

That group included only Architecture students in the second year of design studio.  
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The main reason for development of the second experiment was to check some validity 

issues related to respondents’ performance using the online tool. In other others, I needed 

to check whether distinct respondents might provide similar information about the 

usefulness of the online tool according to the theoretical framework of this study.  

The Table 4-08 ahead shows a parallel view of characteristics in the samples for both SSM-

2004 and SSM-2005. Unfortunately, the SSM-2005 sample was not very useful for direct 

comparison of research outcomes with the SSM-2004 sample.   

Looking at the numbers, we may see that the number of participants for SSM-2005 (26) was 

much lower than the SSM-2004 (78). The proportion between the number of males and 

females is evenly distributed in SSM-2005 with high concentration of respondents in age 

groups of 21 years old or below that age.  

 
Table 4- 08: Comparison of sample characteristics between SSM-2004 and SSM-2005 

 
students in 
the sample SSM -2004  SSM-2005 

Architecture I :: o-bfr II :: o-aft I :: o-bfr II :: o-aft 
21 years 

old or less 5 1 4 5 number 
of 

males   22 years 
old and up 2 0 4 1 

21 years 
old or less 8 5 6 4 number 

of 
females  22 years 

old and up 0 0 1 1 

other design fields 28 29 0 0 
total number of 

participants 43 35 15 11 

previous involvement 
with disability issues 26  13 15 11 

familiarity with tour 
simulation settings no no yes yes 

total in sample size 78 26 

 

Since all students were in the Architecture program, it was expected that the responses to 

SSM-2005 would not have influences of specific background knowledge from varied design 

fields.  
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However, all students of SSM-2005 had already had previous experience with basic ideas 

about the concept of Universal Design, because in the previous year, they participated in 

overview lectures about usability of design features. In addition, those students were familiar 

with the environment of the College of Design. Finally, contrary to data from the sample of 

SSM-2004, all respondents declared they had familiarity with disability issues either due to 

personal experience, or having older relatives, or having close friends with disabilities, or 

even, to a combination of all these factors.  

The interesting similarity between the samples of SSM-2004 and SSM-2005 for the purpose 

of this study is related to the proportion of participants who responded in group  

I :: o-bfr and group II :: o-aft. In both SSM-2004 and SSM-2005, the number of online 

respondents is higher for group I :: o-bfr as compared to group II :: o-aft. The relevance of 

this observation is that the higher number of respondents for groups that experienced the 

online tool before the role-playing simulation tour has suggested that research subjects 

tended to drop their participation soon after they had experienced the role-playing simulation 

tour. This occurred despite the fact that students in group II :: o-aft knew it was necessary to 

perform computer activities for conclusion of the Sight Sound and Motion program. During 

discussion of outcomes, I will explore this issue in more detail. 

4.3.3    :: DISTRIBUTION OF LEARNING STYLES IN  
 SUB-SAMPLE GROUPS 

The application of two learning style inventories at preliminary stages of data collection 

provided sets of distinct data for classification of perception and information processing 

modes that characterize the two sub-sample groups. Those sets appear to support each 

other’s results. We may see more details about these learning style inventories in the 

section with descriptions of ‘Methods and Instruments for Data Collection.’  

In this section, an examination of the characteristics of the learning style distribution makes 

a parallel between the response distributions among students at the design studio with 

response distribution from participants of this research study. 

Initially, this examination refers to the original group of 117 design students could have 

comprised the two sub-sample groups for comparison as planned.  
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It was expected that the random selection of students for creation of sub-sample groups 

would show groups with similar individual characteristics. Looking at the data provided at the 

preliminary stage of data collection, it can be seen indeed that certain similarities exist in the 

distribution of learning styles for the two potential groups of design students.  

The picture 4-08 ahead shows the data set of responses to Barsch inventory for the 117 

students who provided information about their cognitive styles at the preliminary stage.  

The column graphs show the distribution of students’ scores given at the inventory for each 

cognitive style group. Responses were classified in three major categories: auditory, 

kinesthetic and visual. Note that in both potential sample groups with approximately 58 

people each, the distribution of cognitive styles shows the highest concentration of scores 

for visual skills. Kinesthetic abilities are in smaller score concentrations, which is common to 

both groups. Finally, in widespread distribution across the range of scores, the auditory 

abilities appear to show a normal curve in both groups.  

 

 

 

 

 

 

 

 

 

 
 

Picture 4- 08: Distribution of cognitive styles for all students enrolled in design studios  
according to responses given to the Barsch Inventory 

 

The following aspects of the distribution of responses of 78 students to the Barsch Inventory 

are slightly different from the distribution of responses of the group of 117 students.  
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The picture 4-09 ahead shows the data set of responses to Barsch inventory for the 78 

students in both sub-sample groups of SSM-2004.  

 

 

 

 

 

 

 
 
 
 
 
 
 

Picture 4- 09: Distribution of cognitive styles for participants at both sub-sample groups  
according to responses given to the Barsch Inventory 

 

Overall, we may see that the largest number of participants are concentrated in mid-range 

scores for both sub-sample groups. People in both groups had high scores only for visual 

cognition. Eliminating the effect of some marginal numbers (outliers), most participants in 

both groups had high scores for visual and kinesthetic styles and also had a wide 

distribution of scores throughout the range of auditory abilities.  

It seems group I :: o-bfr had larger number of people with high scores in all categories than 

group II :: o-aft. However, this difference is not substantial considering the different sizes of 

the groups. 

In regards to the Felder Inventory, the Picture 4-10 ahead shows the distribution of cognitive 

styles for potential sample groups, which form the distribution of total number of students 

involved during the Preliminary stage of activities. Among 117 students, 28 provided null, 

incomplete or no information. 

The easiest way to read these web-shaped charts is primarily by comparing the shapes of 

distributions and, then by identifying the number of participants in contrasting pairs that are 

displayed clock-wise.  
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Students’ responses were classified in eight dimensions. Note that the shape of both 

distributions are very similar, and show slight variations for concentration of sensorial, 

global, active and reflective skills. Apparently, the second group of students, which might 

represent the potential sample of people who could have experienced computer activities 

after participating in simulation exercises, seems to show the highest concentration of 

scores in accordance to Felder Inventory of cognitive styles. Nevertheless, the distributions 

in the Felder Inventory suggest that the original selection of sample groups was balanced 

and represented a fairly similar configuration of cognitive styles in the sample. In addition, 

those distributions in the two distinct inventories of cognitive styles suggest consistency of 

data input.  

Due to cross-evaluation of data from such inventories, we may say with greater confidence 

than examining a single inventory that the students were sincere about their learning 

preferences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Picture 4- 10:  Distribution of cognitive styles for all students enrolled in design studios  

according to responses given to the Felder Inventory 
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However, since only 78 people of that sample actually completed all activities, the original 

balance distributions of participants in sub-sample groups was drastically altered and 

proportions for learning styles became unequal.  

Considering the Felder Inventory of learning styles for the sample group of 78 participants, 

we may notice more radical differences as we compare results with score distribution of the 

potential sample group of 117 students.  

The Picture 4-11 ahead shows results the Felder inventory of learning styles for the sample 

group of 78 participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Picture 4- 11:  Distribution of cognitive styles for participants at both sub-sample groups  

according to responses given to the Felder Inventory 
 

Considering the four pairs of contrasting dimensions, we may sum numbers that were 

applied, for instance, to visual and verbal dimensions as well as considering responses that 

did not indicate a particular style.  
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Then, we may compute the total number of people to each group, as follows:  

 visual :: 38   +   verbal :: 4   +   people with no data :: 1  =>  total for group I o-bfr = 43;  

 visual :: 25   +   verbal :: 4   +   people with no data :: 6  =>  total for group I o-bfr = 35.  
 

Compared to the shapes for distribution of the original group of 117 students, the distribution 

of cognitive styles for group l :: o-bfr shows a very similar configuration with small reduction 

in the number of reflective thinkers, but the distribution for group II :: o-aft is quite different. It 

shows substantial reduction in most cognitive styles including the number of visual, 

sensorial, sequential, active and reflective styles. It appears to have preserved only the 

numbers related to global, intuitive and verbal styles.  

The consequence is that the distribution of learning styles for group I :: o-bfr was more 

heterogeneous than the distribution of styles for people in the other group for contrasting 

pairs of global-sequential perception styles and active-reflective processing styles. Group II 

:: o-aft seemed to have proportionally larger concentration of participants with dominant 

intuitive and reflective cognitive abilities and smaller concentration of people with sensorial 

perception and active processing. Moreover, there were much more people in both groups 

who are visually oriented rather than verbally oriented, which is a positive aspect for 

development of this study. However, the proportion of verbally oriented learners was greater 

in group II :: o-aft in comparison to the proportion of the other group. Although there was 

some risk that people who are not visually oriented might not perform well the activities that 

require such type of skills, chances were that those people might be capable of 

communicating more easily about their experiences and be able to compensate for potential 

disadvantages. 

The Table 4-09 ahead indicates more clearly the distribution of participants in each of the 

eight dimensions for the two sub-sample groups. Felder’s classification system5 of learning 

styles is more complex than Kolb’s original proposition for a cycle of four quadrants only.  

                                                 

5  According to Felder & Spurlin, “each of the stated dimensions has parallels in other learning style 
models, although the combination is unique to this one. The active/reflective dimension is 
analogous to the same dimensions of the learning style model of Kolb.” ... “The sensing/intuitive 
dimension ... may have a counterpart in the concrete/abstract dimension of the Kolb model.” ... 
“Regarding the orthogonality of the four dimensions, one would anticipate a moderate correlation 
between the sensing/intuitive and sequential/global scale...” (2005:103-104). 
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As seen before (page 75), in Kolb’s model, two dimensions (abstract-concrete) were related 

to cognitive perception, and the other two (active-reflective) were related to cognitive 

information processing. Felder’s included four other dimensions in two additional scales of 

semantic contrast: visual-verbal, and global-sequential.  

 
Table 4- 09: Distribution of participants according to high scores for specific  

learning styles according to Felder Inventory 
 

Learning Style I :: o-bfr II :: o-aft 

active 29        67.44 % 15        42.86 % 

reflective 13        30.23 % 14        40.00 % 

intuitive  22        51.16 % 19         54.28% 

sensorial 20        46.51 % 10         28.57% 

global 14        32.56 % 13        37.14 % 

sequential 28        65.12 % 16        45.71 % 

visual 38        88.37 % 25        71.43 % 

verbal   4          9.30 %   4        11.43 % 

no data available   1          2.33 %    6        17.14 % 

 

Using the same terms as the existing Kolb’s dimensions for the ‘active-reflective’ pair of 

dimensions, Felder defined those as modalities of cognitive information processing.  

Besides, Felder’s definition for the pair ‘intuitive-sensorial’ dimensions of cognitive 

perception seems comparable to Kolb’s definition of ‘abstract-concrete’ forms of perception .  

The additional pair ‘global-sequential’ provides interesting information in the scope of this 

study, since it refers to participants’ ability to perceive information through deductive (global) 

or inductive (sequential) modes. This is also closely related to Kolb’s definition of abstract-

concrete forms of perception as well. The structure of activities for both the online tool and 

the role-playing simulation exercises required participants to develop their reasoning based 

on step by step progression. It is important to note that people in group I :: o-bfr who prefer 

to perceive information in sequential actions are double as the number of people who 

perceive information through a global picture. Conversely, the number of people in group II :: 

o-aft who are intuitive thinkers is almost twice the number of people who are sensorial.  
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Studying Felder Inventory in order to highlight common ground with Kolb’s model of learning 

styles, it is possible to group the eight dimensions into a representation of the essential four 

learning styles from which they were originated (Felder & Spurlin, 2005).  

In other words, certain learning style attributes could form clustered distributions by 

classifying them into only two major groups (perception and processing). However, 

participants’ responses were classified due to simultaneous scores in each one of four 

dimensions (for instance: ‘active-visual-intuitive-sequential’).  

Therefore, in order to obtain Kolb’s four dimensions, the additional information about verbal-

visual had to be discarded and the effect of global and sequential abilities had to be 

examined separately. Consequently, two representations were the result: first, the 

distribution of perceptual cognition had intuitive attributes on one side of the scale, and 

sensorial attributes on the other side; and second, the distribution of perceptual cognition 

had global attributes on one side of the scale, and sequential attributes on the other side. 

For instance: 

 ‘active   -visual-  intuitive  -global’   became ‘active’ and ‘abstract’ attributes; 

 ‘active   -visual-intuitive-   sequential’ became ‘active’ and ‘concrete’ attributes; and 

 ‘active   -verbal-  sensorial  -sequential’   became ‘active’ and ‘concrete’ attributes; 

 ‘active   -verbal-sensorial-   global’ became ‘active’ and ‘abstract’ attributes.  
 

The modified distribution of participants’ learning styles according to this arrangement is 

illustrated in the following tables and pictures. 

For the intuitive / sensorial attributes in representation of abstract / concrete dimensions in 

Kolb’s scale, we may see the distribution of participants’ attributes at Table 4-10 ahead.  

Group I :: o-bfr seems to be extremely skewed towards active processing of information but 

not so much skewed in terms of perception, whereas the distribution in group II :: o-aft is 

slightly skewed towards abstract / intuitive perception but is balanced in styles regarding 

information processing. 
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Table 4- 10: Adjusting distributions by examining intuitive-sensorial attributes to cognitive 
perception as representative of abstract-concrete scale in Kolb’s Learning Styles model 

 

Learning Style I :: o-bfr II :: o-aft 

active 29        67.44 % 15        42.86 % 

reflective 13        30.23 % 14        40.00 % 

intuitive <=> abstract 22        51.16 % 19         54.28% 

sensorial <=> concrete 20        46.51 % 10         28.57% 

number of participants 43      100.00 %  35      100.00 % 

 

The Table 4-11 ahead shows global / sequential attributes representing the abstract / 

concrete dimensions in Kolb’s scale. 

 
Table 4- 11: Adjusting distributions by examining global-sequential attributes to cognitive 
perception as representative of abstract-concrete scale in Kolb’s Learning Styles model 

 

Learning Style I :: o-bfr II :: o-aft 

active 29        67.44 % 15        42.86 % 

reflective 13        30.23 % 14        40.00 % 

global <=> abstract 14        32.56 % 13        37.14 % 

sequential <=> concrete 28        65.12 % 16        45.71 % 

number of participants 43      100.00 %  35      100.00 % 

 

The distribution of participants’ attributes in group I :: o-bfr seems to be extremely skewed 

towards both concrete perception and the active processing of information, whereas the 

distribution in group II :: o-aft is somewhat balanced in all styles regarding both perception 

and information processing. 

The relationships between active / reflective scale can be illustrated with an overlay of both 

types of representation for abstract / concrete scales of perception.  

See Picture 4-12 ahead.  
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Picture 4- 12: Distribution of cognitive styles for participants at both sub-sample groups  
according to modified Felder Inventory into Kolb’s Learning Styles model 
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This overlay illustration indicates that even if we consider the extremes of both forms of 

representation for cognitive perception, a strong dominance of the active thinking style 

appears to exist over reflective thinking, and almost certain balance in distribution of 

concrete and abstract perceptual dimensions of cognitive styles in group I :: o-bfr.  

According to Kolb’s theoretical model, in case such distribution overlay in group I :: o-bfr was 

obtained directly from specific characteristics of all individuals (in other words, if some areas 

in the picture had solid shapes instead of being transparent), that would indicate a high 

concentration of people who were ‘practical’ thinkers (also known as ‘convergers’) and 

people who were ‘dynamic’ (also known as ‘accommodators’). Therefore, it appears that the 

group I :: o-bfr had many people who were pragmatists and could learn more easily by 

testing theories and applying common sense as they perceive information abstractly and 

process it actively (convergers).  

In addition, group I :: o-bfr seemed to have many other people who were very flexible 

learners, who function through kinesthetic awareness. They integrate experience and 

application as they perceive information concretely and process it actively (accommodators). 

McCarthy’s accounted for differences among types of learners by explaining that each set of 

learning style attributes tends to reflect the extensive use of both sides of the brain: left side 

(convergers) and right side (accommodators).  In the case of convergers, “they use their 

bodies as focus for understanding.” ... “They edit reality ... in a ‘trying things out’ 

environment” (McCarthy, 1987: 107). In the case of ‘accommodators,’ despite difficulties for 

assimilating abstract instruction, people with such attributes tend to pick up existing ideas 

and test assumptions in order to learn by their own experience. “They need to learn on their 

own. ... When they are encouraged to question their own intuitions and actions, they do so 

with increased self-awareness” (McCarthy, 1987: 115). 

The potential impact of the distinct distribution of participants with specific learning styles 

may be critical to the results of this study. Considering that both the visual resources of the 

online tool and the role-playing simulation tour exercises could have provided similar effect 

on participants’ experience, the high concentration of participants with a specific learning 

style may distort results towards favoring group I :: o-bfr. Additionally, the small number of 

participants who did not participate in data collection procedures to provide information 

about learning styles inventories (06 ≈ 17.14% of 35 respondents) reduced even more the 

information available about characteristics of group II :: o-aft composition.  
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Considering the clear dominance of active cognitive thinking in one group and the balanced 

distribution of cognitive styles in the other one may be inclined to expect that people in 

group I :: o-bfr might perform role-playing simulation tour activities better than group II :: o-aft 

members. However, the weak representation of reflective thinkers in both groups may 

jeopardize the conceptualization process of ideas presented in the online tool.  

Nevertheless, having ‘convergers’ or ‘accommodators’ as dominant cognitive styles in the 

concentration of people of group I :: o-bfr is NOT THAT BAD!  Actually, it may provide an 

interesting discussion in research outcome. The confirmation of hypotheses still may not be 

too evident. The data must be examined carefully to confirm whether original dominance 

factors in group I :: o-bfr might also prevail during participants performance in both the 

responses to the online photo-questionnaire and the overall open-ended responses 

documented in every other stage of SSM-2004.  The profiles of both convergers and 

accommodators seem to support many of the activities related to SSM-2004. Although they 

are not reflective processors in nature (which could facilitate tasks related to a definition of 

abstract conceptualizations), they tend to work intuitively in order to counter-act and balance 

negative circumstances in which they are involved; for instance, they may react well either 

when testing ideas presented in the online tool or making the role-playing simulation 

exercises more vigorously. In addition, accommodators are very aware and sensitive to 

varied environmental factors and they may empathize more easily than people who might be 

in the other quadrant of cognitive styles. 

Although we had not obtained a balanced distribution of participants despite attempts to 

obtain a random selection of sub-samples, the situation could have been worse. For 

instance, if contrasting dominance of opposite learning styles existed in the distribution of 

participants at both sub-sample groups (for example: active processors in group I :: o-bfr 

and reflective :: processors in group II :: o-aft), then evaluation of results might be 

compromised due to strong trends in opposite ways. 
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4.4    ::    SYNTHESIS OF INFORMATION ABOUT PRELIMINARY DATA 
 

In this chapter, details about data collection methods and research instruments also 

revealed  potential threats to validity and description of pilot studies that pre-tested research 

tools.  Furthermore, the description included  sampling procedures, along with 

characteristics of the profile of participants in SSM-2004 and SSM-2005.  

Important elements of this chapter included the revelation of operational problems that 

prevented full control of participation in SSM-2004 activities. As result of logistics problems 

influencing attendance to the computer laboratory, the composition of sub-sample groups 

became unbalanced.  

Rather than considering a flaw, this investigation approached this problem as an additional 

source of evidence for consideration. 

Research procedures showed the validity of having distinct but complementary learning 

style inventories to measured participants’ comfort levels of cognitive abilities. The potential 

distribution of Felder’s Inventory for all students in Preliminary stage of data collection 

suggested that the research design could have produced a more homogeneous distribution 

of participants in accordance to original plans than actual sub-sample groups that were 

studied particularly if logistical factors had not affected data collection procedures. 

Overall, major differences between group I :: o-bfr and group II :: o-aft. were the following: 

 Group I :: o-bfr had more people involved in SSM-2004 activities than  group II :: o-

aft. 

 Group I :: o-bfr had younger people and more females than group II :: o-aft.  

 Group I :: o-bfr had more architecture students and more graphic design students 

than expected.  

 Group I :: o-bfr had more people who declared they had superficial knowledge about 

Universal Design, Accessible Design and Design for Special Populations prior to this 

study. 

 Group I :: o-bfr had more people whose dominant cognitive styles are concrete 

perception and the active processing of information, whereas the distribution in group 

II :: o-aft was somewhat balanced in all styles regarding both perception and 

information processing. 
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Next, this study presents the analytical procedures for assessment of participants’ 

responses to open-ended questionnaires. The goal was to obtain valid and reliable 

measures of interpretation and comprehension in distinct stages of data collection and to 

compare significant differences in hypothesis testing. In order to measure these dimensions 

in quantitative terms and minimize subjectivity, a five – point scoring scale was developed 

for assessment of each of these variables in open-ended questions. Further along in the 

section about descriptive analysis, this score system is described in detail including aspects 

that define quantitatively the attributes of the dependent variables. Then, the section about 

inferential testing analysis presents results of tests for significance of score distributions 

along with other statistical examinations such as Paired and Parallel T-tests, Pearson 

correlation, ANOVA univariate and Multi-linear Regression tests. 
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5   ::   DATA ANALYSIS 
 

Data analysis includes both descriptive readings and inferential tests of the data that were 

organized for major hypotheses testing of this study. These processes started shortly after 

participants completed SSM-2004. Electronic spreadsheets were helpful organization tools 

for development of data charts and overview readings. Such techniques and procedures 

aimed at detection of some undeniable evidence that could stand out from the general 

configuration of distributions and support or reject hypotheses.  

Actually, that evidence did not become apparent so clearly and easily. Nevertheless, the 

analysis processes enabled the view of associations between factors in tests for consistency 

and credibility of results. Furthermore, the visual representation of the unbalanced 

distribution of characteristics in SSM-2004 sample groups became clear and suggested the 

potential impact on the outcomes. 

 

5.1   ::   DESCRIPTIVE ANALYSIS 

 

Descriptive considerations about the analysis were grouped in four major areas. In the first, 

information about respondents’ performance online, their views and response was 

examined. Second, the analysis explored reasons for participants’ negative reactions about 

the online tool. Third, the focus was on techniques used for classification and scoring of 

responses to open-ended questions. Finally, the fourth area corresponded to hypothesis 

testing through measurements of gains in terms of score values for independent variables. 

In each of these areas, methodological decisions are described in detail regarding the data 

organization process, the data screening procedures and the significance as well as 

reliability tests. 

5.1.1  :: COMPARING THE ONLINE PERFORMANCE OF 
 PARTICIPANTS 

This section provides a quantitative account for the structure of photo-questionnaire that 

suggests participants in both sub-sample groups attained successful learning performance 

using the online visual resources.  
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As seen before in the overview about the online tool structure (section 2.6.2 on page 38), 

SurveyMonkey’s provisions in the automatic background computation included the response 

tracking feature to all questions during data collection. Since the access link to the ‘hint web-

page’ was prepared in a question format with pull-down menu that recorded participants’ 

behavior, the investigator could read later in the database the number or students who 

decided to take some hints and the number of those who skipped help and moved straight 

into next questions.  

Then, in the background database, SurveyMonkey’s preset charts in SSM-2004 illustrated 

participants’ performance only for responses to the online tool. Such levels of performance 

efficiency were not considered essential to this investigation, because research procedures 

did not focus primarily on preparing participants to choose best alternatives on the subject or 

to complete tasks quickly. Since there was not any direct and clear lesson implied in 

questions, it was possible and acceptable for participants to miss checking best match 

alternatives. However, the research design of the photo-questionnaire helped participants 

assimilate the content by examining their own mistakes while progressing through the 

photo-questionnaire. They could do that in two ways. First, the repetition of questions with 

slight variation between contrasting notions such as mobility and wayfinding issues, allowed 

participants to reconsider initial answers. Second, they had access to preset web-pages with 

suggested answers. Before moving to the next web-page, participants could take a look at 

the web-pages with “hints”.  

The Table 5-01 ahead indicates usage patterns of the hint web-pages.  

The eleven ‘hint web-pages’ listed correspond to groups of questions that had fit the screen 

size as respondents moved along in the photo-questionnaire. Some of the numbers refer to 

questions that were intended to provide specific type of resources, either verbal or visual. 

The hint web-page number ‘1’ corresponds to questions type [a] that included single still 

pictures only; hint web-pages of numbers ‘2’ and ‘4’ refer to questions type [b] and [d], with 

comparisons of still pictures, which depicts aspects of design features in the route of the 

role-playing simulation tour; and hint web-pages of numbers ‘8’ through ‘11’ are related to 

questions type [e] and [f] with animated sequence of pictures. Hint web-page number ‘3’ 

refers essentially to questions type [c] that did not include visual information. Hint web-page 

number ‘5,’ ‘6’ and ‘7’ refer to a combination of questions including those with verbal content 

only and those of type [b]. 
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Table 5- 01: Percentage of respondents who skipped looking at hint web-pages in SSM - 2004 

 
percentage of respondents  

who did not want to see hints list of web-pages in 
the online tool that 

provided hints I  ::  o-bfr II  ::  o-aft 

# 1 80.0 % 84.4 % 

# 2 84.4 % 66.6 % 

# 3 75.6 % 82.0 % 

# 4 91.1 % 82.9 % 

# 5 84.4 % 84.4 % 

# 6 88.9 % 88.7 % 

# 7 95.6 % 88.9 % 

# 8 100.0 % 93.3 % 

# 9 91.1 % 82.2 % 

# 10 95.6 % 95.6 % 

# 11 97.8 % 95.6 % 

 

In general, the mean distribution of responses to the online tool reveals that more than 85% 

respondents in both groups avoided looking at the hint web-pages for all questions. The 

Group I :: o-bfr (89.5%) had a slightly larger number of people who did not check out hints 

as compared to Group II :: (85.9%).  

Looking at the mean distribution of percentages for different question types in Table 5-02 

ahead, we may see that question types [e] and [f] with high interactivity and animated 

sequence of images had the highest percentage of respondents who moved ahead and 

went straight to look at the next web-pages and answer more questions. They did not want 

to check hints.  

It is interesting that people who passed over hints in both sample groups provided low 

percentages of responses to questions with strong verbal content or with single still images 

only. In other words, this suggested that those questions with strong verbal content and low 

interactivity required many respondents to check out further help in hint web-pages for 

support in order to confirm understanding or original information. 
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Table 5- 02: Types of visual resources for online questions in SSM – 2004 and 

mean values of respondents who skipped seeing hint web-pages 
 

online questions 
types using verbal and / 

or visual resources 
hint web-pages in 

the online tool 
MEAN percentage of respondents  

who did not want to see hints 

type description I  ::  o-bfr II  ::  o-aft 

type [a]  still pictures 80.0 % 84.4 % 

type [c] verbal 75.6 % 82.0 % 

types [b] and [d] combination 88.9 % 82.3 % 

types [e] and [f] interactive animation 91.1 % 91.7 % 

average for all question types 89.5 % 85.9 % 

 

Before jumping to conclusions here, it is important to say that the sequence of questions 

may also have played a strong role in affecting such results. Questions presenting still 

pictures were the first that respondents saw in the in the online tool. Therefore, it was 

expected that online tool users might have checked for hints at initial stages until they 

became more familiar with procedures. Further along the sequence, other questions had a 

combination of verbal and visual content. At that point, it was expected that respondents 

were comfortable with procedures. Finally, at the end of the process, as a way to alleviate 

users’ efforts for completion of tasks, questions with interactivity and animation were 

provided. The assumption, however, was that respondents might at that point be very 

familiar with the subject. Therefore, they could proceed with confidence without the need to 

check out hints. 

Explaining differences in respondents’ behavior for potential reasons people skipped hint 

web-pages is not one of a specific goal of this research. However, considering that such 

behavior might have affected results, this investigation is inclined to contemplate two major 

contradictory points of view. In one, people in group I :: o-bfr might have skipped hint web-

pages more than those in the other sub-sample group because they had already obtained 

the necessary elements for understanding questions in both verbal and visual content.  

In the other, people in  group I :: o-bfr skipped more hints for questions type [b] and [d] than 

the other group did because they might have wanted to advance quickly towards the end of 

tasks.  
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In the first point of view, potential reasons were considered in terms of efficiency; in the 

second one, considerations were based on potential lack of efficiency and understanding. 

Further testing of the data and later evidence findings provided elements for distinction 

between the two.  

Nevertheless, the importance of noting the high percentage rate of people in both groups 

who skipped hints is that it shows the great majority of participants in both groups that 

obtained information for their responses mainly from visual and verbal elements of questions 

rather than from additional hints. Despite some existing differences between groups which 

could suggest differences in performance and bias for measurements of understanding, 

such difference is not substantial.  

Response to the photo-questionnaire referred to the number of events in which participants 

matched answers with helps in respective hint web-pages. Since most respondents did not 

check out hints, their overall performance in the online tool could reveal whether or not the 

content of verbal and visual resources helped students explore basic concepts in the online 

tool. 

The following Table 5-03 shows such percentages of matches between answers and hints 

along with a description of question types and the number of questions available. 

Notice that for questions with pronounced verbal content respondents showed the lowest 

percentage of matches between participants’ answers and suggested hints for reflection 

about answers. The remaining difference in percentage proportion is slightly favorable to 

group II :: o-bfr, in which fewer people skipped hints (89.5 – 85.9 = 3.6%) as compared to 

the other sub-sample group, but more people matched answers with suggested hints (75.35 

- 88.57 = 13.22%). 

Both sub-sample groups completed their online tasks in almost the same time range, which 

varied between 22 and 38 minutes. The average difference in time between groups was 

approximately 3 minutes for all the procedures; some people in group II :: o-aft took a little 

longer to complete online tasks. It is very difficult to believe that in such delay few people 

checking the hint web-page in group II :: o-aft could have contributed to the increase in the 

overall performance of the entire group in open-ended questions. 
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Table 5- 03:  Number of questions with types of resources for online questions in SSM – 2004 
 and mean values of respondents who skipped seeing hint web-pages 

 

number of questions and types using  
verbal and / or visual resources 

MEAN percentage of respondents  
who matched selections with suggested hints 

number X type description  I  ::  o-bfr II  ::  o-aft 

2 X type [a]  still pictures 100.0 % 100.0 % 

7 X type [c] verbal 57.1 % 71.4 % 

4 X type [b] 75.0 % 100.0% 

5 X type [d] 
icon links + still pictures 

60.0 % 100.0% 

5 X type [e] 60.0% 60.0% 

2 X type [f] 
interactive animation 

100.0 % 100.0 % 

average for all question types 75.35 % 88.57 % 

 

On the other hand, as we know, people in group II :: o-aft had experienced the online tool 

after they had participated in the simulation tour. In such circumstances, one might consider 

that the higher percentage of matches between answers and hints was the consequence of 

reflection participants of this group had experienced during the simulation tour rather than 

some influence from the online tool itself. If this were the case, the use of online tool after 

role-playing simulation might have served to consolidate that experience.  

Therefore, it is likely that hint web-pages might not have helped some respondents to reflect 

as much on alternatives for their selections in the photo-questionnaires as other factors did, 

such as previous knowledge on the subject, the experience they had on the simulation tour, 

or the exposure to the visual resources itself.  

Thinking this way, one might logically assume that the people in group II :: o-aft could 

certainly have obtained not only higher number of matches for answers and hints, but better 

scores in open-ended questions for both preliminary and online questionnaires. Later, the 

continuing examination of the data challenged this way of reasoning. 

The following paragraphs present an example of a miss-match that occurred between 

participants’ average answer and suggested hints. This is to emphasize one more time that 

there was not only one way to answer questions correctly. The actual goal was to provide a 

learning experience through reflection about the content of visual resources.  
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In this particular instance, both sub-sample groups experienced difficulties in matching their 

answers with hints for questions [e], the type that included among other elements, a series 

of multiple-choice pull-down menu of alternatives to design features that could create a 

user-friendly ramp. I could have explored a variety of environmental factors that explain 

some aspects of user friendly design features, such as strategic location near major 

circulation areas, lighting, cleanliness, proximity to pleasant areas, etc. However, the 

content of that question focused only on convenience and functionality of accessibility 

features since participants could easily observe those aspects during simulation tour 

exercises. Let us assume then that all of the other factors can be taken for granted. 

See picture 5-01 ahead. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
 

Picture 5- 01: One of questions type [e] is about a sequence of nine slides displaying  
distinct design features for a user-friendly ramp 
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Examining in detail, this particular type of questions had as visual resources an animated 

sequence of slides showing ramps with distinct design features. The interactivity control of 

the animation was provided by two buttons for play, pause and rewind of the sequence back 

to slide #1.  

Some slides in that sequence (# 2, 4, 5, 6, 7 and 8) showed ramp locations on NCSU 

campus. Particularly, slides #2, 4, 5 and 6 included ramps that were part of environmental 

settings explored by respondents during the role-playing simulation tour. The expected best 

choice of alternatives for ramp design with images portraying user-friendly ramp designs 

was a combination of these features: shallow, short, multiple inclines and landings with low 

walls at both sides. This situation is depicted in slide #4 in the sequence.  

The reason for this choice is that such ramps with shallow, short, multiple inclines and 

landings allow more flexible installation despite different site conditions, while preserving 

comfort and convenience to users through provision for rest areas even in the middle of the 

way. The low wall sides are preferable to railings or tall walls, so that users may not feel 

confined to special adaptations that restrict perception of spaces and social interaction. 

Users may notice this when they are tired and need to rest. 

Other slides in the same sequence (#1, 2, and 8) included some of those features, but not 

all were in a single image. I was careful during preparation of the slide sequence to limit 

repetition to a similar number of images with varied features.  

Other alternatives in that question included the following features:  

 curved inclines, which are not contrasting elements in slides # 6 and 9;  

 guard-railings, which are shown in slides # 1, 2, 6, 7 and 9;   

 single and long straight inclines, which are major elements of slides # 3, 5, 7, and 8.  

Some slides had design features that could not in any way be considered as correct 

answers, since the situations depicted were obviously inadequate, such as the lack of side 

protection in slide #3 or the long and winding run in slide #9. If many respondents had made 

such an inappropriate choice, this fact would have evidenced lack of validity in that particular 

question about their notions of user friendly design. Fortunately, none of respondents made 

that ill-considered choice. 
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According to SurveyMonkey spreadsheets (see Appendix), on average, nearly half of 

students in both groups (group I :: o-bfr = 47.8%; group II :: aft = 47.2%) preferred the 

following features instead of suggested hints: a single, long, shallow and straight incline with 

landings at extreme ends, and side guard-railings. That choice is logical and therefore, it is 

“not wrong.” Considering that long, shallow and straight inclines could lead users directly to 

their destination, that choice could, under certain limited circumstances, improve mobility. 

Moreover, considering that railings could make perception of an existing ramp easier, the 

choice of railings could in some ways improve wayfinding. Actually, these choices match 

with a large number of situations displayed in slides, and that could suggest selections were 

directly associated with the content of images. 

Nevertheless, it is interesting to note similarities in the average percentage of proportions for 

answers in both sub-sample groups. This suggests that those people had same design 

features in mind. Although lack of familiarity with locations in the simulation tour forced 

participants of group I :: o-bfr to rely on images only for decisions; people in group II :: o-aft 

seemed to have done the same. Their answers were similar to the first group’s selections. 

Participants in this second group had been in some of those locations during the role-

playing simulation tour, but that experience might have had little influence on guiding their 

reflection about use of environmental features of ramps.  

5.1.2   :: PARTICIPANTS’ NEGATIVE REACTIONS AND  
 PRE-CONCEPTIONS TO USE THE COMPUTER LAB 

Attempting to test respondents’ involvement with activities and collecting their impressions 

about the experience,  the framework in this investigation included specific questions at the 

end of post-tour questionnaire about both ‘the least’ and ‘the most’ useful elements of Sight, 

Sound and Motion activities. 

Respondents of both sub-sample groups considered the use of the online tool among some 

of the least useful elements in the program. (The picture 5-02 ahead displays bar charts with 

number of valid responses.) The following people listed the online tool among them: 09 

people in group I :: o-bfr (graph 1), and 04 people in group II :: o-aft (graph 2). Notice that a 

higher number of people in group I :: o-bfr did not like the online tool as compared to people 

in the other group. In addition, observe that people in group II :: o-aft who did not like using 

the online tool were referring to activities they had not yet experienced.  
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Probably external factors had influenced some participants’ expectations about use of the 

online tool. Such negative reaction prompted me to investigate whether potential reasons 

could be related to elements of the online tool itself or whether external factors might be 

influencing participants’ attitudes. According to this research design, since people in group II 

:: o-aft were exposed to the content of the online tool after the simulation tour, and therefore, 

at the time that question was addressed, they expressed a negative opinion even about 

something they had not actually experienced.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Picture 5- 02: Bar charts indicate participants’ views about the least 
 useful elements of SSM 2004 activities 

 

In addition to inquiring about the least useful elements, another question was about the most 

useful elements of SSM-2004 activities as well. The picture 5-03 ahead displays bar charts 

with the number of valid responses in the  sample. 
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Looking at responses given, the role-playing simulation tour can be seen at the top of the list  

as predominant over all the other elements. This fact indicates that respondents in both sub-

sample groups enjoyed performing the role-playing simulation exercises very much. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Picture 5- 03:  Bar charts indicate participants’ views about the most  
useful elements of SSM 2004 activities 

 

The following people listed the role-playing simulation exercises among the most useful set 

of activities: 31 people in group I :: o-bfr (graph 1), and 23 people in group II :: o-aft (graph 

2). Notice that the online tool is not mentioned by any participants. 

Despite the fact that external factors might have explained respondents’ negative reactions 

to usage of the online tool, the substantial preference rate for the simulation tour also 

suggested that students had a predisposition for involvement in outdoor activities as 

opposed to going to a computer laboratory and responding to a series of redundant 

questions that demanded both intense focus on visual cues and reflection on varied facets 

of the same subject without reward.  
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Although this seems logical, it was important to investigate next whether such negative 

reactions might have contaminated the validity of responses.  

5.1.3   ::   COMPARING PARTICIPANTS’ ASSESSMENTS OF THE 
 ONLINE TOOL FRAMEWORK  

In SSM-2004 and SSM-2005 versions of the online tool, specific questions checked the 

validity of photo-questionnaires for addressing ideas in the simplified conceptual model of 

Universal Design. Since SSM-2004 post-tour questionnaire had revealed students’ negative 

expectations about usage of the online tool, it was critical that the photo-questionnaire could 

have reversed such expectation by minimizing online usability problems during people’s 

exposure to information. 

The important aspects of this examination were the following: users’ ease of navigation 

between sections of the online tool including observations about the sequence and 

information flow in which the visual content appear to users; the fine balance between verbal 

and visual information, so that respondents might not feel overwhelmed by information load; 

the effectiveness of the manner in which topics addressed issues clearly; the match 

between subject and context for question arguments; and finally, the use of metaphors to 

convey abstract ideas. 

The tables 5-04 and 5-05 ahead display the relative distribution of participants’ responses in 

both sub-sample groups for both SSM-2004 and SSM-2005. A quick and superficial look at 

both tables may let us identify big differences between SSM-2004 and SSM-2005.  

As mentioned before, these two sample groups seem to be very distinct particularly due to 

opportunities for participants exposure to the online tool. Computer activities at SSM-2004 

occurred in controlled settings of the computer laboratory, whereas during SSM-2005 

respondents were allowed to access the online tool freely, i.e., at a convenient time and 

location. 

The percentages in Tables 5-04 and 5-05 were obtained by averaging participants’ selection 

records for a varied number of topics such as a list of five contrasting concepts in item 1. 

The ratings correspond to top records (for example, ‘good’ and ‘very good’). Other 

percentages include low (for example, ‘bad’ and ‘very bad’), neutral and void records.  
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Table 5- 04: Participants’ qualitative assessment of  
usability elements for online photo-questionnaire in SSM – 2004 feedback questions 

 
Usability of online information display  and  

Structure for verbal and / or visual resources 
MEAN percentage of respondents  

question about ... ratings ... I  ::  o-bfr II  ::  o-aft 

clear distinction between 
contrasting concepts 

obvious & 
very obvious 70.4 % 71.4 % 

balance of verbal and visual 
contents in the online tool 

fine & very fine 
balance 65.0 % 78.0 % 

navigation through topics and 
flow of information easy & very easy 69.0 % 60.0 % 

empathy as commitment for 
focus on issues in future works 

strong & very 
strong 85.0 % 100.0 % 

2 0 0 4   ::   average of all questions above 72.35 % 77.35 % 

 
 
 

Table 5- 05:  Participants’ qualitative assessment of  
usability elements for online photo-questionnaire in SSM – 2005 feedback questions 

 

Usability of online information display  and  
Structure for verbal and / or visual resources 

MEAN percentage of respondents  

question about ... ratings ... I  ::  o-bfr II  ::  o-aft 

clear distinction between 
contrasting concepts 

obvious & 
very obvious 48.5 % 45.8 % 

balance of verbal and visual 
contents in the online tool 

fine & very fine 
balance 56.0 % 58.0 % 

navigation through topics and 
flow of information easy & very easy 37.0 % 42.0 % 

empathy as commitment for 
focus on issues in future works 

strong & very 
strong 72.0 % 75.0 % 

2 0 0 5   ::   average of all questions above 53. 38 % 55.20 % 

 

Therefore, certain percentage rates indicated in tables above do not necessarily mean that 

the remaining numbers are at the other contrasting extreme. For example, while people in 

group I :: o-bfr gave 37% of responses to ‘easy and very easy ratings’ to ‘navigation through 

topics and flow of information’, they marked 38% of responses as neutral, and 25% of 

responses had ‘difficult and very difficult’ ratings. See the Appendix section for a detailed 

view of all records. 
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Nevertheless, it seems that the use of the online tool was more appreciated by participants 

of SSM-2004 activities than those who experienced activities in SSM-2005. It is intriguing to 

see, for instance, that SSM-2005 participants found ‘navigation through topics and flow of 

information’ more difficult than SSM-2204 participants, even though no change was made to 

the online tool. Probably, the differences of sample sizes, the context in which activities 

occurred and other characteristics of the sample might help us explain such contrasts. 

Average percentage distributions of responses show the highest rating numbers for 

participants who as students and eventual professionals expressed ‘strong’ and ‘very strong’ 

commitment to focus on universal design issues in development of future works as students 

or professionals. Notice that such proportion is higher for participants’ assessment made in 

SSM-2004 (100% in group II :: o-aft) than that made in SSM-2005 (72% in group I :: o-bfr).  

Comparisons between sub-sample groups in both SSM-2004 and SSM-2005 show 

percentages that are very similar for both groups in the areas of visual resources and flow of 

information. In fact, SSM-2004 records show that more people in group II :: o-aft than in 

group I :: o-bfr appeared to have judged that the online tool had ‘fine’ and ‘very fine’ balance 

between verbal and visual resources, but more people in group I :: o-bfr deemed navigation 

through topics to be ‘easy’ and ‘very easy’. Those numbers are much higher for SSM-2004 

than SSM-2005; however, differences between those pairs of sub-sample groups in each 

event are not very substantial and must be viewed with certain caution. For instance, 

differences between 37% and 42% are irrelevant; the same is true, in the case of 72.35% 

and 75.35% of average responses. 

Focusing on SSM-2004 data only, the records show that in despite more people in group     

II :: o-aft indicating approval of the online tool than the other sub-sample group, a large 

majority of people in both sub-sample groups had considered the online tool to present 

contrasting concepts clearly, even though that was not the original goal of this research 

design. Due to the lack of direct technical instructions and the challenge for participants to 

find hints in visual resources, the online tool essentially was intended to be vague. 

Nevertheless, such scores might suggest that the online tool addressed concepts efficiently. 

Based on such results, and on responses to questions about suggestions for improvement, 

criticism and complaints, structured interviews were developed through e-mails with 

students of group  I :: o-bfr and explored details of participants’ points of view.  
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5.1.4    ::   ANALYSIS OF INTERVIEWS 

Interview statements that explain behavior of some people in group I :: o-bfr are examined 

here, avoiding distorted conclusions in terms of generalization applied to everyone in that 

group. The importance of the information from interviews, observation logs and replies to 

questions is that those sources possibly raise additional points of consideration for further 

testing.  

Here is a summary of students’ major explanations for negative reactions in group I :: o-bfr:  

 Some respondents believed that the online tool was too lengthy and had no clear 

association with what the role-playing simulation would be like;  

 Despite being notified many times that the format of questions was directed to 

support data collection only and that it was not intended to test users’ performance, 

some respondents were mistrustful, and acted as if they were doing a test and felt 

without sufficient preparation. 

 Some respondents did not like responding to the same topics numerous times, and 

tired of seeing similar questions requiring them to be sure of their selections without 

providing enough time for them to go back and “fix” initial answers after they realized 

the best alternative would not match their original choices. 

 Some respondents felt bored, disoriented with the complex wording of certain 

question arguments, and too exhausted to focus on image clues in order to 

understand concepts.  

 Some respondents did not feel comfortable about making selections on design 

features of places they had never been before, even though that was one intention in 

this research design. 

 Some respondents disliked going to the computer laboratory during evening hours. 

They did not want to engage in activities away from the class schedule of design 

studios. In addition, they said that a timed activity on computers after a long work day 

was a stressful task. Therefore, they attempted to rush and complete the photo-

questionnaire as soon as possible. 

It is important that respondents made a clear distinction between the circumstances in which 

the online tool was provided and the peculiar characteristics of online visual resources.  
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In other words, they disliked the requirement to do the online tool, but they appreciated the 

content and format of visual resources, indeed. Apparently, since the research design relied 

very much on contributions of students who were voluntarily involved in the Sight, Sound 

and Motion program, there was no explicit reward to participants that could compensate for 

the time and commitment. Many students were involved with a heavy demand of academic 

chores and were not available at the risk of sacrificing their performance in many of their 

classes. 

Asked about the effectiveness of the online tool to show images instead of technical 

information to convey the essence of concepts, interviewed participants had a very positive 

position on the issue.  

Below is a summary of their views: 

 Some respondents said the use of visual resources in the online tool instead of a 

conventional approach with verbal explanations only was ‘very successful.’ That 

strategy made the tasks interesting and the message ‘clear’. 

 Some respondents, on the contrary, said that structuring the survey to be based on 

visual content made the material ‘very obscure,’ although the verbal content in 

question alternatives filled the gaps and made the messages more meaningful. 

 Some respondents said that mixing pictures and verbal statements was just not 

enough to provide clear messages; the careful selection of pictures was essential; 

and they wished more pictures of situations were provided for further clarification in 

some questions. 

 Some respondents understood that the use of visual resources instead of technical 

definitions was a successful strategy that suited visual learners better, and they also 

suggested that such visual resources should often be used in surveys to help 

eliminate bias.  

 Some respondents acknowledged as successful the use of metaphors, and 

appreciated that as being informative, amusing and alerting elements. 

Summing up, participants in general indicated that the performance of online activities was 

an unpleasant element of Sight, Sound and Motion activity particularly due to constraints 

imposed by research design.  
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The circumstances of data collection using visual resources as the basis for information, the 

restraints for control of computer related activities, and the development of this research as 

an additional effort for students involved in a heavy load of activities assuredly affected 

participants’ quality of response. In group I :: o-bfr, negative reactions towards the use of the 

online tool were expressed by verbal statements and a rush for conclusion of activities; in 

group II :: o-aft, negative reactions were also verbally expressed by few participants, while 

others simply did not show up at the computer laboratory. Compared to SSM-2004, 

reactions in SSM-2005 were no different. Students performed the photo-questionnaire 

activities online; but they were not obliged to go to the computer laboratory. Despite that, a 

low number of participants concluded the online tool after being involved in role-playing 

simulation exercises.  

Nevertheless, students’ negative reactions did not appear to affect their appreciation for the 

elements of visual resources that conveyed essential concepts. They demonstrated 

empathy through high commitment to pursue further education on issues related to the 

simplified model of Universal Design. 

5.1.5   :: THE SCORING SYSTEM FOR ASSESSMENT OF 
 DEPENDENT VARIABLES 

This section contains the description of a scoring system created in attempting to reduce 

subjectivity in assessment of participants’ expressions of understanding about the simplified 

conceptual model of Universal Design. The 5-point scale provided quantitative levels for 

interpretation and comprehension, the major dimensions of understanding are defined here 

as dependent variables. Using this system, respondents’ interpretation and comprehension 

levels could be also measured by different assessors; therefore, developing tests of inter-

raters reliability for original measurements. 

After students responses were typed on a computer spreadsheet, three columns of 

response lists were created in three files. The first column of the first file had students’ 

statements in response to open-ended questions listed in a vertical alphabetical order which 

was separated into two sub-sample groups. In the second and third columns, spreadsheet 

cells reserved records for interpretation and comprehension in a 5-point score scale. The 

two other files included the same configuration, although each contained responses given 

specifically in one of the data collection stages:  
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preliminary questionnaire, post-tour questionnaire and open-ended questionnaires in 

computers. See picture 5-04 ahead. 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 5- 04: Spreadsheet files showing columns for both statements and response 
scores to one of the three major open-ended questions 

 

From that point on, a great deal of time was spent in this study on reading responses and 

repeating scores in multiple assessments of variables. The continuous repetitious nature of 

this work was an attempt to obtain internal validity. The investigator needed to make sure 

that the final score versions were the result of calculation for a series of average records. 

This way, this effort would be removing the possibility that scores were given under impact 

of inadequate decisions due to subjective factors such as investigator’s fatigue, lack of 

attention, emotional stress, momentary judgments, etc.  

During nearly three months and at least three times, all 78 valid responses to each of three 

major questions in each of three data collection stages in SSM-2004 were inspected and 

scored: that gives a total of 4212 (3 x 3 x 3 x 78 x 2) scores given to interpretation and 

comprehension in statements. In order to reduce the overwhelming decision-making work to 

attribute scores that matched patterns of students responses, a matrix was developed for 

representation of the best examples of such patterns.  
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This matrix was outlined after the investigator completed reading responses to the 

preliminary questionnaire for the first time without giving scores to any of them. Then, the 

outline matrix included the group of responses that seemed similar.  

Based on such categorization, the 5-point score system could be devised.  

The Table 5-06 ahead shows the outline matrix of the 5-point score system.  

Table 5- 06: Original matrix of definitions for attributes of the 0 to 4 scoring system 
     for responses to open-ended questions in each data collection stage 

 
Dependent 
variables score scale Definition of attributes for the  0 to 4 scores 

NU  0 no answer 

vPoor 1 don't know; wrong or absurd answer, questioning back (?)... 

Poor 2 shallow, confusing, incomplete definitions / statements 

Rich 3 statements are elaborated and provide some reasonable clarity with 
consistent logic 

Interpretation 

vRich 4 statements are clear and provide full consideration to the argument 

NU 0 no answer, questioning back (?) or saying "not sure" 

vPoor 1 application of terms and concepts seem awkward or out of context 

Poor 2 explanation restricted to formal usage of clichés, terms or expressions 

Rich 3 explanation seems to express insightful ideas in narrow perspective 

Comprehension 

vRich 4 answers join arguments / examples in larger, more complex view 

 

Accordingly, while zero represents any null or invalid response, the pairs of scores 1-2 and 

3-4 represent contrasting values. In these terms,1 people who would have gotten scores # 1 

or # 2 did not show enough interpretation or comprehension, whereas people who would 

have gotten scores # 3 or # 4 had expressed substantial understanding values. 

                                                 

1 The abbreviations next to scores are simple notations to indicate relative values to them:  
NU  means  void or null,    which is equivalent to  0;  
vPoor  means    ‘very poor’  which is equivalent to  1; 
Poor  means  ‘poor’ levels  which is equivalent to  2; 
Rich  means  ‘rich’ levels,  which is equivalent to  3;  
vRich  means  ‘very rich’  which is equivalent to  4. 
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After creating the initial matrix, it was tested by providing scores first to everyone of the 78 

statements in preliminary, post-tour and computer questionnaires. Then, selecting best 

examples of responses that addressed ‘very rich’ scores for interpretation and 

comprehension and condensed them into single statements, the investigator used such 

statements as reference for comparison of maximum scores that could be given to each of 

students responses.  

Table 5-07 ahead shows statements that correspond to a summary of students’ best 

expression of the concepts in terms of interpretation and comprehension. 

The investigator was fully aware that at the point it was created, such a scoring system 

might not yet be universally applicable since it was based on peculiar aspects of responses 

in only one of the initial stages in SSM-2004. However, since the preliminary questionnaire 

had served as reference for measurement of other stages of data collection, that outline was 

essential for the score system to reveal a consistent assessment.  

As this testing progressed, the original matrix was under revisions that identified cases 

challenging the logic of the scoring system until it became certain that such matrix could be 

applied to all statements. 

Later, considering that the scores had to reflect potential correlation between interpretation 

and comprehension, a more complex matrix was developed (see sample in Table 5-08) , 

which described in details the situations in which the pair of variables could be represented.  

At that point, the investigation went back to redoing the work, giving scores to the first 

statement at the preliminary questionnaire. Looking at the final detailed matrix as a 

resource, scores for all answers were tabulated this second time, but no comparison was 

made to records of initial scores.  

The investigator tried to avoid being aware of the collection of records in the sequence that 

he was following, so that would not allow personal opinions to influence the arrangement or 

cause pre-judgments about the overall performance of groups. Definitely, calculations of the 

distribution of scores were left for the last activity in the process. Meanwhile, during 

assessment of statements, the attempt was to tabulate the scoring in varied ways, top to 

bottom and bottom to top, so that the investigator could avoid giving low scores to people at 

the bottom of the list just because I might be fatigued.  
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 Table 5- 07:  Statements that correspond to a summary of students best expression of the 

concepts in terms of interpretation and comprehension 
 

Stage of 
SSM-2004 open-ended question 

statements used as reference for the scoring process: 

“best statements should refer to ... “ 

What is a Universal 
Design’s user group? 

people with distinct abilities (mobility / wayfinding) 
experiencing user friendly interfaces with spaces or features 
of built environments aiming at equality and social inclusion. 

What is the distinction 
between integrated and 

 segregated uses of  

built environment? 

people with distinct abilities making use of complementary 
sets of connected design features with similar functions as 
opposed to people using features specifically created for 
distinct abilities at unequal basis and apart from general use. 

preliminary  

Could you give the 
definition of disability in 
relation to mobility and 
wayfinding problems ? 

disability result from problems between users and the built 
environment that affect most people, and that implies social 
exclusion and poor mobility and wayfinding for people with 
distinct abilities. 

What is the definition of 
Universal Design? 

UD applications as the creation of user friendly interfaces 
between people with distinct abilities (mobility / wayfinding) 
and built environments aiming at equality and social inclusion. 

What is your definition for 

integrated / segregated  

uses of built environment? 

people with distinct abilities making use of complementary 
sets of connected design features with similar functions as 
opposed to people using features specifically created for 
distinct abilities at unequal basis and apart from general use. 

post-tour  

What is the link for  

the following definitions: 
disability, mobility and 
wayfinding problems? 

UD create a user friendly link between users and the built 
environment, and that implies social inclusion and better 
mobility and wayfinding for people with distinct abilities. 

What is your definition of 
Universal Design? 

UD applications as the creation of user friendly interfaces 
between people with distinct abilities (mobility / wayfinding) 
and built environments aiming at equality and social inclusion. 

What is the difference 
between integrated and 

 segregated uses of  

built environment? 

people with distinct abilities making use of complementary 
sets of connected design features with similar functions as 
opposed to people using features specifically created for 
distinct abilities at unequal basis and apart from general use. 

computer  

How could you possibly 
explain the relationships 

between UD, user friendly 
setting, disability, mobility 

and wayfinding? 

UD create a user friendly interface that allow people with 
distinct abilities to interact freely in connected spaces of a 
particular environment and make use of design features in 
complementary functions. 

 

Actually, constant breaks were necessary to avoid boredom. After the second course in the 

scoring process was concluded, that process was repeated one more time.  
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Table 5- 08:  The comparative matrix of the score scale for pattern of statements respondents 
made to explain major issues in open-ended questions 

 
Interpretation Comprehension Definition of attributes for the  0 to 4 scores 

2 1 not very frequent, responses are confusing or incomplete, and they 
approach extraneous issues other than what the question is asking. 

2 2 

responses touch on the points very slightly (very shallow) maybe using 
one or two words of strong impact but that may require more distinction 
and lack context. We may see usage of clichés or short words that 
attempt to describe everything like the following: “'the' disabled; 
disabled people, handicapped, for all, everyone, universal design, 
universally accessible, normal, average, the whole world ...” 

2 3 
responses touch on the points very slightly (very shallow) or can be 
even a bit confusing, but they avoids clichés and/ or focus on a specific 
example only. 

2 4 
responses touch on the points very slightly (very shallow) or can be 
even a bit confusing, but word usage makes a sharp and succinct 
expression of ideas; examples illustrate the context in which they fit.  

3 1 
responses touch on major points, but the use of terms seems to 
indicate lack of knowledge - explanation can provide some clear 
arguments but those do not address the issues being asked. 

3 2 
responses touch on the points clearly, but respondent does not 
elaborate them any further. Then, we see usage of clichés or short 
words in an attempt for bold expression in descriptions. 

3 3 

responses touch on the points, as they show some aspects of the 
problem that are important, but that needs clarification. However, the 
use of terms indicate an effort to be more specific and avoid jargon or 
clichés. Sometimes, responses focus only on some examples, and 
those are ok, but they reflect only very narrow views or applications.  

3 4 

responses touch on the points, as they show some aspects of the 
problem that are important, but that needs clarification. Ideas are not 
strong enough to support themselves and to cover all possible 
meanings or applications. However, the use of terms avoid jargon or 
clichés and they present some examples only as support for the point 
made. 

 

Each time, the columns of the electronic spreadsheets were made hidden so that previous 

records would not be seen.  

Finally, three columns with independent scores were based on the use of the matrix for each 

set of three major questions in each of the three stages of data collection.  

In Picture 5-05 ahead, some of the scores (in black) represent average marks and one of 

the columns (in yellow) show final scores based on averages. 
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Picture 5- 05:  Overview of the spreadsheet indicating several columns with a sequence of 
scores for statements in the first column.  

 

The next two steps were as follows:  

 first, to obtain the average distribution scores related to all three questions in each 

stage of data collection and produce a quantified summary for descriptive analysis; 

and,  

 second, to transfer question scores without making any previous reduction in an 

statistical model for hypothesis testing and inferences about the associations 

possible for variables. 

The lists of scores given to each time the investigator checked responses with the matrix of 

score scale were condensed by calculation of the average scores of responses.  

The resulting list of scores used in descriptive analysis were the result of two average 

calculations.   

The formulas in Picture 5-06 ahead illustrate such procedure. 
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Picture 5- 06: Sequence of calculation for averages of scores as a measurement for 
interpretation and comprehension in descriptive analysis 

 

5.1.6    :: THE SCOPE OF GAINS IN UNDERSTANDING BASED ON 
 READINGS OF LINE CHARTS WITH PERCENTAGE  
 DISTRIBUTIONS OF SCORES 

The resulting average scores for responses given at each stage of data collection were used 

for comparison and hypothesis testing. In order to do that, score distributions were 

summarized in percentage proportions and absolute numbers.  



 

 188 

The percentage score distributions facilitated the construction of bar charts and line charts 

to indicate actual progression between levels of interpretation and comprehension 

throughout stages of data collection in both groups. The calculation for percentage numbers 

in referential distributions allowed comparison between the two sub-sample groups. 

Absolute numbers were useful in precise calculation of gains and losses of scores each 

person had revealed at the end of SSM-2004.  

The Picture 5-07 ahead shows line charts for average score distributions of respondents in 

both sub-sample groups.  

The ratings from 0 through 4 in the line chart correspond to numbers in the score scale. 

Instead of numbers, the reference is to the value codes previously assigned for scores (1= 

very poor, 2=poor, 3=rich, 4= very rich, etc). 

Notice that the mean distribution of score levels shows that most people in group I :: o-bfr 

(top graph) have their values concentrated at ‘rich’ scores for interpretation (around 80%) in 

regard to responses in computer activities. Very few people were at the extreme levels of 

‘very rich’ scores for interpretation (around 15%) and ‘very poor’ scores for interpretation 

(less than 5%).  

Originally, at the stage of the preliminary questionnaire, this same group had the mean of 

distribution situated around ‘poor’ scores for interpretation levels (slightly more than 40%) 

with few people reaching ‘very poor’ scores for interpretation (slightly more than 20%) and 

other few people (around 30% of scores) reaching high interpretation levels.  

Looking at the distribution of scores for responses to the post-tour questionnaire, we may 

also see that the mean percentage distribution is also concentrated around ‘rich’ scores for 

interpretation (around 60%), although the percentage of scores is 20% less than those of 

computer activities.  

In addition, there were more people who received ‘poor’ scores (near 30%) for 

interpretation.  

Comparing distributions of responses to the preliminary questionnaire, the proportions for 

responses to post-tour questionnaire reveal gains in interpretation that are lower than gains 

obtained in responses at computer activities. 
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Picture 5- 07: Line charts representing the percentage distribution of  
Interpretation scores for both sub-sample groups in SSM-2004  

 

Looking at the lower graph, we may see that respondents in group II :: o-aft had much less 

concentration of percentages at a certain interpretation level. The mean distribution for 

computer activities is also at a high interpretation level (50% of scores). A higher proportion 

than the one shown in the first graph indicates that for 20% in the group, scores reached a 

very high level of interpretation. 

Examining line charts for comprehension levels in Picture 5-08 ahead, both sub-sample 

groups had the mean scores in lower concentration at following levels. The highest 

concentration was a bit more than 60% as compared to nearly 80% for interpretation levels. 

III    ::: :::    ooo---bbbfffrrr    

III III    ::: :::    ooo---aaafff ttt    
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Picture 5- 08: Line charts representing the percentage distribution of 

Comprehension scores for both sub-sample groups in SSM-2004  
 

The mean distribution of score levels shows that responses from most people in            

group I :: o-bfr  (top graph) had their values concentrated at ‘rich’ scores (around 60%) for 

comprehension responses in computer activities. 

 A number slightly more than 20% of responses in the group achieved ‘very high’ 

comprehension and none (nearly 0%) had ‘very poor’ scores for interpretation.  

The response records (dashed line) for scores to the preliminary questionnaire show that a 

large number of people (more than 40%) had ‘poor’ scores for comprehension, nearly 30% 

scores for comprehension were ‘rich’ and around 20% scores for comprehension were ‘very 

poor’.  

III    ::: :::    ooo---bbbfffrrr    

III III    ::: :::    ooo---aaafff ttt    
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The role-playing simulation tour was the last set of activities for this group, and since scores 

are lower for responses at that stage in the process, we see again some loss in 

comprehension levels as compared to computer activities. The mean percentile distribution 

for responses to post-tour questionnaire is in ‘poor’ scores for comprehension level, which is 

the same as the preliminary scores. Although there appears to be some gains due to a shift 

of values from ‘very poor’ scores for comprehension at the preliminary stage to ‘poor’ scores 

(around 20%) and ‘rich’ scores for (slightly more than 5%) comprehension levels at the 

stage of post-tour questionnaire, these numbers are not so substantial when compared to 

records in computer activities. 

In the lower line graph, the records for group II :: o-aft score distribution show that computer 

activities had again the highest scores as compared to responses given to other stages of 

data collection. The mean distribution is between ‘poor’ scores and ‘rich’ scores for 

comprehension levels; however, the distribution is much more spread out than any other in 

this experiment. Although the proportion of scores given to rich level is low (nearly 30%) and 

it is close to the proportion of ‘poor’ scores for comprehension (around 30%), the proportion 

of scores with very ‘rich’ score levels of comprehension is the highest (more than 25%) in 

this experiment. 

The distribution (in dash-point line) for scores of responses to the post-tour questionnaire 

shows that the mean number of scores (nearly 50%) is near ‘poor’ scores for 

comprehension levels. None of the participants achieved very high comprehension levels. 

The numbers for scores given to both rich (around 20%) and poor (slightly less than 20%) 

comprehension levels are similar. 

Since the line chart readings reveal no clear evidence of knowledge transfer between 

computer and post-tour activities, the assumption that the stages of SSM-2004 might 

influence each other through a timeline of evolutionary gains to understanding had to be 

further tested in this descriptive analysis.  
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5.1.7   :: HYPOTHESES TESTING BASED ON CALCULATION OF 
 PERCENTAGE GAINS IN UNDERSTANDING BETWEEN 
 SCORE DISTRIBUTIONS 

The concentration of scores offer a visual appraisal for observations about the percentage 

distributions of the data. However, calculation of percentage differences is necessary to 

highlight overall quantitative characteristics score distributions for hypothesis testing. 

Otherwise, the preliminary stage could not be considered as a zero mark from which we 

could measure gains to understanding in other stages of SSM-2004.  

 
Table 5- 09: Calculation for relative increases in interpretation levels 

 
II  ::::  oo--bbffrr  INTERPRETATION 

scores post-tour preliminary total computer preliminary total 

0 <> NU 2.0 % 0.0 % 2.0 % 0.0 % 0.0 % 0.0 % 

1 <> vPoor 0.0 % 23.3 % - 23.3 % 0.0 % 23.3 % - 23.3 % 

2 <> Poor 32.6 % 44.2 % - 11.6 % 5.0 % 44.2 % - 39.2 % 

3 <> Rich 62.8 % 32.6 % 30.2 % 81.0 % 32.6 % 48.6 % 

4 <> vRich 2.3 % 0.0 % 2.3 % 14.0 % 0.0 % 14.0 % 

IIII  ::::  oo--aafftt  INTERPRETATION 

scores post-tour preliminary total computer preliminary total 

0 <> NU 8.6 % 11.4 % - 2.8 % 14.0 % 11.4 % 2.6 % 

1 <> vPoor 11.4 % 28.6 % - 17.2 % 0.0 % 28.6 % - 28.6 % 

2 <> Poor 37.1 % 37.1 % 0.0 % 14.0 % 37.1 % - 23.1 % 

3 <> Rich 40.0 % 22.9 % 17.1 % 51.0 % 22.9 % 28.1 % 

4 <> vRich 2.9 % 0.0 % 2.9 % 20.0 % 0.0 % 20.0 % 

 

In other words, by subtracting the percentage numbers of score distributions in either post-

tour and computer questionnaires from the number of scores received in responses to 

questions at the preliminary stage, we could distinguish the quantity of scores that indicate 

knowledge transfer between all three stages.  

The tables 5-09 and 5-10 indicate the calculation for relative increases in understanding 

levels, respectively for interpretation and comprehension.  
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The higher percentage distribution of scores given in preliminary stages were placed as a 

minus factor. The columns with the label “total” for ‘rich’ and ‘very rich’ (3 and 4) levels 

indicate gains in understanding. Consequently, the same columns indicate losses in 

understanding when numbers in those cells are negative. Comparing percentage numbers, 

we may see that the distributions of scores given to 0,1 and 2 match out evenly when we 

compare losses with gains in the distribution of 3 and 4 scores. 

 
Table 5- 10: Calculation for relative increases in comprehension levels 

 
II  ::::  oo--bbffrr   COMPREHENSION 

scores post-tour preliminary total computer preliminary total 

0 <> NU 2.3 % 7.0 % - 4.7 % 0.0 % 7.0 % - 7.0 % 

1 <> vPoor 0.0 % 20.9 % - 20.9 % 0.0 % 20.9 % - 20.9 % 

2 <> Poor 62.8 % 44.2 % 18.6 % 16.0 % 44.2 % - 34.2 % 

3 <> Rich 32.6 % 27.9 % 4.7 % 60.0 % 27.9 % 32.1 % 

4 <> vRich 2.3 % 0.0 % 2.3 % 23.0 % 0.0 % 23.0 % 

IIII  ::::  oo--aafftt  COMPREHENSION 

scores post-tour preliminary total computer preliminary total 

0 <> NU 11.4 % 20.0 % - 5.6 % 14.0 % 20.0 % - 6.0 % 

1 <> vPoor 17.1 % 31.4 % - 14.3 % 3.0 % 31.4 % - 28.4 % 

2 <> Poor 51.4 % 31.4 % 20.0 % 29.0 % 31.4 % - 2.4 % 

3 <> Rich 20.0 % 17.1 % 2.9 % 29.0 % 17.1 % 11.9 % 

4 <> vRich 0.0 % 0.0 % 0.0 % 26.0 % 0.0 % 26.0 % 

 

For hypothesis testing, we can compare relative values for response distributions that 

represent gains for distinct stages of the SSM-2004 process. This allow us to approach 

hypotheses ONE, TWO and THREE. Hypothesis FOUR will be addressed in other sections. 

For hypothesis ONE... 

we may check gain records of post-tour questionnaires in both sub-sample groups to 

determine if ‘the online tool with photo-questionnaire affected respondent’s interpretation 

and comprehension levels as compared to being involved in a role-playing simulation tour 

with exercises for limited mobility and wayfinding’ (statement of hypothesis ONE).  
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Clearly, we are looking for evident alterations between sub-sample groups since one had 

the online tool as treatment and the other did not. 

We may see in the difference between response levels at scores 3 and 4 that group I :: o-bfr 

had attained higher levels of both interpretation and comprehension as compared to     

group II :: o-aft. Indeed, that corresponds to 12.5 % (= 32.5 – 20.0) for interpretation and 

4.1% (= 7.0 – 2.9) for comprehension. That tends to confirm hypothesis ONE. However, 

these overall gains are very small and do not appear to be statistically significant, 

considering that such proportions correspond to less than 6 people in group I :: o-bfr and 

less than 2 people in group II :: a-ft, and they are less than the proportion of those who had 

overall losses in understanding levels.  

See Table 5-11 ahead. 
 

Table 5- 11: Calculation of the relative gains in test of hypothesis ONE 
 

  HYPOTHESIS ONE 

  INTERPRETATION COMPREHENSION 

 II  ::::  oo--bbffrr IIII  ::::  oo--aafftt total II  ::::  oo--bbffrr IIII  ::::  oo--aafftt total 

scores post-tour  post-tour   post-tour  post-tour   

3 <> Rich 30.2 % 17.1 % 13.1 % 4.7 % 2.9 % 1.8 % 

4 <> vRich 2.3 % 2.9 % - 0.6 % 2.3 % 0.0 % 2.3 % 

 

For hypothesis TWO... 

we may check gain records of computer questionnaire and post-tour questionnaire in group  

I :: o-bfr to determine if ‘the online tool with photo-questionnaire raised a person’s 

interpretation and comprehension levels as compared to being involved only in a role-

playing simulation tour with exercises for limited mobility and wayfinding’ (statement of 

hypothesis TWO). 

Again, we are looking for evident gains in understanding due to reflective thinking about 

visual resources as compared to active experimentations in role-playing simulation 

exercises.   
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Since only people in group I :: o-bfr were exposed to the online tool as that was the first 

activity for them, and people in group II :: o-aft were the only ones who were exposed to the 

simulation tour as that was the first activity for them, a comparison between responses to 

the first set of computer and post-tour questionnaires may reveal which of those 

experiences appears to have provided the most affirmative evidence. 

See table 5-12 ahead. 

We may see in the difference between response levels at scores 3 (rich) and 4 (very rich) 

that group I :: o-bfr had attained higher levels of both interpretation and comprehension as 

compared to group II :: o-aft. Indeed, that corresponds to 42.5 % (= 62.6 – 20.0) for 

interpretation and 52.2% (= 55.1 – 2.9) for comprehension. That confirms hypothesis TWO. 

These overall gains are very substantial and appear to be significant as well, considering 

that such proportions correspond to nearly half of people in group I :: o-bfr.  

Notice that, as compared to response levels for interpretation, in spite of presenting lower 

proportional gains at ‘rich’ score, response levels for comprehension are higher at ‘very rich’ 

score. 

Table 5- 12: Calculation of the relative gains in test of hypothesis TWO  
 

  HYPOTHESIS TWO 

  INTERPRETATION COMPREHENSION 

 II  ::::  oo--bbffrr IIII  ::::  oo--aafftt total II  ::::  oo--bbffrr IIII  ::::  oo--aafftt total 

scores computer post-tour   computer post-tour   

3 <> Rich 48.6 % 17.1 % 31.5 % 32.1 % 2.9 % 29.2 % 

4 <> vRich 14.0 % 2.9 % 11.1 % 23.0 % 0.0 % 23.0 % 

 

 

For hypothesis THREE... 

we may check gain records in computer questionnaires and post-tour questionnaires of both 

sub-sample groups to see whether ‘the order of exposure to information in either sequence 

of experiences, using an online tool with photo-questionnaire or being involved in role-

playing simulation exercises for limited mobility and wayfinding, affects someone’s 

interpretation and comprehension levels’ (statement of hypothesis THREE). 
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Once again, we are looking for evident overall gains in understanding due to the order in 

which each set of activities took place. This hypothesis is the most complex. One simple 

comparison between computer activities in group I :: o-bfr and group II :: o-aft might be 

enough based on findings in which the lack of strong evidence of knowledge transfer seen in 

hypothesis ONE testing suggests that the simulation tour may not create significant impact 

on computer activities of the second group.  However, considering that the experience of 

role-playing simulation might have influenced computer activities, overall gains in all 

activities in both groups were compared by adding gains from responses in post-tour and 

computer questionnaires. This way, in case the order of exposure to independent variables 

at the online tool seems important, it would be indicated by the percentile distribution of 

scores. 

See in Table 5-13 ahead that each of the capital letters ‘A’ and ‘B’ corresponds to different 

tests that allow us to examine potential relations between score gains in computer activities 

and role-playing simulation exercises.  
 

Table 5- 13: Calculation of the relative gains in test of hypothesis THREE 
 

scores  HYPOTHESIS THREE 

  INTERPRETATION COMPREHENSION 

 II  ::::  oo--bbffrr IIII  ::::  oo--aafftt total II  ::::  oo--bbffrr IIII  ::::  oo--aafftt total 

AA  post-tour computer  post-tour computer  

3 <> Rich 30.2 % 28.1 % 2.1 % 4.7 % 11.9 % -7.2 % 

4 <> vRich 2.3 % 20.0 % - 17.7 % 2.3% 26.0 % - 23.7 % 

BB  computer computer  computer computer  

3 <> Rich 48.6 % 28.1 % 20.5 % 32.1 % 11.9 % 20.2 % 

4 <> vRich 14.0 % 20.0 % - 6.0 % 23.0 % 26.0 % - 3.0 % 

 

The top pair of percentile numbers in columns labeled as “total” are results of a subtraction 

between scores in computer activities of both groups. That is a test of the potential impact of 

simulation tour activities on the online tool performance of people in group II :: o-aft.  
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At situation ‘A’, considering the score gains at the end of SSM-2004 after participants had 

completed both computer activities and role-playing simulation tours in which sequential 

order, the difference between scores given to post-tour (last activity) and preliminary 

responses might indicate the overall understanding people in group I :: o-bfr had at the end 

of the process. Similarly, the difference between scores given to computer (last activity) and 

preliminary responses might indicate the overall understanding expressed by people in 

group II :: o-aft. Thus, we must account for the potential influences that activities at 

intermediary stages of SSM (online tool and simulation tour after preliminary questionnaire) 

might have provided to both groups. 

According to calculations, people in group II :: o-aft at the end of the SSM-2004 program 

had provided the leading 15.6 % (= 48.1 – 32.5) of responses at scores 3 and 4 for 

interpretation as compared to people in group I :: o-bfr. In addition, they had provided the 

leading 30.9 % (= 37.9 – 7.0) of responses for comprehension at scores 3 and 4 than people 

who had computer activities before taking the simulation tour. Those calculations are in 

favor of group II :: o-aft, since they indicate the leading proportion of responses at ‘very rich’ 

score in interpretation and comprehension. 

Despite the possibility of people in group II :: o-aft having been influenced somewhat by tour 

activities, the results in situation ‘A’ appear to suggest that such influence did not help make 

their response levels much higher than the understanding demonstrated by response scores 

in group I :: o-bfr. 

At situation ‘B’, the pair of percentile numbers indicates a trend towards different outcomes. 

Although, as seen before, it appears that more people from group I :: o-bfr obtained ‘rich’ 

scores for interpretation, 20.5% (= 48.6 - 28.1) and comprehension, 20.2% (= 32.1 – 11.9) 

slightly more people from group II :: o-aft than the first group obtained ‘very rich’ scores for 

gains in both variables of understanding: interpretation, 6% (= 20.0 – 14.0) and 

comprehension, 3.0% (= 26.0 - 23.0).  Nevertheless, the total interpretation and 

comprehension gains are, respectively, 14.5% (= 20.5 - 6.0) and 17.2% (= 20.2 – 3.0), 

which favors group I :: o-bfr.  

Overall, part of results illustrated in situations ‘A’ and ‘B’ contradicted each other and did not 

offer enough evidence confirming hypothesis THREE.  
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In such case, the development of additional statistical tests are required as exploring 

dominance of potential factors affecting results. These tests correspond to the potential 

confirmation or not of hypothesis FOUR, which states that no comparison can be made 

between the extent that online activities and role-playing simulation exercises alter a 

person’s interpretation and comprehension levels. 

 

5.1.8   :: HYPOTHESES TESTING WITHIN THE SCOPE OF ABSOLUTE 
 GAINS IN UNDERSTANDING BETWEEN SCORE 
 DISTRIBUTIONS 

The following pictures show bar charts of the same data used for the response distribution 

to major questions in each of three stages of data collection. Gains in both interpretation and 

comprehension scores evidenced richer understanding in absolute numbers for distinct 

groups of respondents. This time, the data was organized in absolute numbers instead of 

relative percentiles to characterize the number of participants who had gained more than 

one score during development of SSM-2004. 

The bottom line in all of the bar charts indicates the range of average score gains obtained 

through simple calculation between all three stages of data collection (scores in post-tour or 

computer questionnaires – scores in preliminary questionnaire). For instance, “1 > G ≥ 2” 

means that the result of subtraction includes any number above one score values (ex.:        

3 – 2, or, 1 – 0), including, but hot higher than two score values (ex.: 4 – 2, or 3 – 1).  

A substantial gain of four score values (a very rare occurrence in all stages of data 

collection) might indicate that a person left blank the response for preliminary questions and 

obtained very rich interpretation or comprehension.  

According to testing of hypothesis ONE:3 

The picture 5-09 ahead provides a side by side representation of score gains and losses in 

both sub-sample groups. 

 

                                                 

3 Hypothesis ONE :  The online tool with photo-questionnaire might have affected respondent’s 
interpretation and comprehension levels as compared to being involved in a 
role-playing simulation tour for exercises of limited mobility and wayfinding. 
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Picture 5- 09: Side by side charts of score gains/losses in interpretation and comprehension 
for responses at all stages of data collection according to Hypothesis ONE 

 

In the situation illustrated, approximately 14 to 15 people had lost one value in the score 

scale for both interpretation and comprehension. This means that they could not present 

richer levels of either interpretation or comprehension when they completed the post-tour 

questionnaire, considering that they originally had attained certain score at their response to 

preliminary questions.  

Few people had substantial losses (between -1 and -3 score values) for interpretation levels 

(5 people) and comprehension levels (6 people) in both sub-groups. 

Furthermore, few people had substantial gains (between +2 and +4 score values) for 

interpretation levels (3 people) and comprehension (4 people) in both sub-groups.  

See larger images in pictures 5-10 and 5-11 ahead. 

Considering interpretation levels, more people in group I :: o-bfr obtained gains of up to one 

and two score values than people in group II :: o-aft. More precisely, 14 people in group I :: 

o-bfr and 8 people in group II :: o-aft had attained gains of one score value; in addition, 10 

people in group I :: o-bfr and 8 people in group II :: o-aft had attained gains of between one 

and two score values. 
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Picture 5- 10: Bar chart with detail of score gains/losses in interpretation for responses to 
preliminary and post-tour open-ended questions according to Hypothesis ONE 

 
 
 
 

 

 

 

 

 

 

 

 

 

 
Picture 5- 11: Bar chart with detail of score gains/losses in comprehension for responses to 

preliminary and post-tour open-ended questions according to Hypothesis ONE 
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Considering comprehension levels, more people in group I :: o-bfr obtained gains of up to 

one and two score values than people in group II :: o-aft. More precisely, 13 people in group 

I :: o-bfr and 9 people in group II :: o-aft had obtained gains of one score value; in addition, 9 

people in group I :: o-bfr and 8 people in group II :: o-aft had obtained gains of between one 

and two score values. 

Considering the test for hypothesis TWO:4  

The Picture 5-12 ahead shows another pair of bar charts.  

 

 

 

 

 

 

 

 

 
 
 
 

Picture 5- 12: Side by side charts of score gains/losses in interpretation and comprehension 
for responses at all stages of data collection according to Hypothesis TWO 

 

This time, the comparison is between responses at computer and post-tour open-ended 

questions, respectively, provided by group I :: o-bfr and group II :: o-aft.  

Again, few people had either very substantial losses or gains. In fact, people in group I :: o-

bfr did not have any loss greater than one score value (L > -1), and 8 people had some loss 

up to one score value either in interpretation or comprehension.  

                                                 

4 Hypothesis TWO : the online tool with photo-questionnaire raised a person’s interpretation and 
comprehension levels as compared to being involved only in a role-playing 
simulation tour for exercises of limited mobility and wayfinding. 
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On the other hand, 2 to 3 people had substantial losses (L > -1) for interpretation and 

comprehension in group II :: o-aft.  

The number of people who had some loss (up to one score value) or no gains is nearly the 

same in group I for interpretation and comprehension levels, which is 8 people. In group II :: 

o-aft, the number is much higher: 15 people and 12 people had some loss (up to one score 

value) or no gains, respectively, in interpretation and comprehension levels.  

See larger images in pictures 5-13 and 5-14 ahead. 

Considering gain numbers in interpretation, 35 people in group I :: o-bfr and 18 people in 

group II :: o-aft had higher levels at the end of computer or tour simulation activities.  

We may see that 15 people in group I :: o-bfr as opposed to 8 people in group II :: o-aft, had 

gains of up to one score value.  

Again, 15 people in group I :: o-bfr opposed to 8 people in group II :: o-aft, had gains 

between one of up to two score values. Finally, 5 people in group I :: o-bfr opposed to          

2 people in group II :: o-aft, had higher gains than two score values. 

Considering gain numbers in comprehension, 35 people in group I :: o-bfr and 18 people in 

group II :: o-aft had higher levels at the end of computer or tour simulation activities.  

We may see that 13 people in group I :: o-bfr opposed to 9 people in group II :: o-aft, are 

those whose gains are up to one score value. 

 Again, 13 people in group I :: o-bfr but 8 people in group II :: o-aft, had gains between one 

up to two score values. Further, 9 people in group I :: o-bfr but only one person in group II :: 

o-aft, had gains higher than two score values.  

 

 

 

 

 

 

 



 

 
203 

 

 

 
 

 

 

 

 

 

 

 

 
Picture 5- 13: Bar chart with detail of score gains/losses in interpretation for responses to 
preliminary, computer and post-tour open-ended questions according to Hypothesis TWO 

 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 

Picture 5- 14: Bar chart with detail of score gains/losses in comprehension for responses to 
preliminary, computer and post-tour open-ended questions according to Hypothesis TWO 
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Considering the test for hypothesis THREE:5 

The Picture 5-15 shows the comparative pair of bar charts.  

 

 

 

 

 

 

 

 

 

 
 

Picture 5- 15: Side by side charts of score gains/losses in interpretation and comprehension 
for responses at all stages of data collection according to Hypothesis THREE 

 

The comparison is between responses at all stages, including preliminary, computer and 

post-tour open-ended questions provided by all respondents in group I :: o-bfr and group II :: 

o-aft. In ways similar to tests using percentage numbers, this comparison was possible by 

calculating score-gain differences between pairs of responses for both computer and post-

tour questionnaires in relation to preliminary questions. 

As seen in other charts, we may notice that few people had very substantial losses and 

more people experienced gains.  

Up to three people in group I :: o-bfr had substantial loss of more than one score value in 

either interpretation or comprehension. Also, up to three people had substantial losses       

(L < -1) for interpretation and comprehension in group II :: o-aft.  

                                                 

5 Hypothesis THREE: The order of exposure to information in either sequence of experiences, using 
an online tool with photo-questionnaire or being involved in a role-playing 
simulation exercises of limited mobility and wayfinding, affects someone’s 
interpretation and comprehension levels. 
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The number of people in group I :: o-bfr who had some loss (up to one score value) or no 

gains is 15 for both interpretation and comprehension levels. In group II :: o-aft, the number 

is much lower: 5 people and 6 people had some loss (up to one score value) or no gains, 

respectively, in interpretation and comprehension levels.  

See larger images in pictures 5-16 and 5-17 ahead. 

 

 

 

 

 

 

 

 

 

 

 

 
Picture 5-16: Bar chart with detail of score gains/losses in interpretation for responses to 

preliminary, post-tour and computer open-ended questions according to Hypothesis THREE 
 

Considering gain numbers in interpretation, 32 people in group I :: o-bfr and 23 people in 

group II :: o-aft had higher levels at the end of all SSM-2004 activities.  

We may see that 17 people in group I :: o-bfr as opposed to 10 people in group II :: o-aft had 

gains of up to one score value. Additionally, 11 people in group I :: o-bfr as opposed to 8 

people in group II :: o-aft, had gains between one of up to two score values. Finally, 4 

people in group I :: o-bfr and opposed to 5 people in group II :: o-aft, had higher gains than 

two score values. 

Considering gain numbers in comprehension, 32 people in group I :: o-bfr and 21 people in 

group II :: o-aft had higher levels at the end of all SSM-2004 activities.  
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Picture 5-17: Bar chart with detail of score gains/losses in comprehension for responses to 
preliminary, post-tour and computer open-ended questions according to Hypothesis THREE 

 

We may see that 14 people in group I :: o-bfr as opposed to 9 people in group II :: o-aft had 

gains of up to one score value. In addition, 12 people in group I :: o-bfr but 11 people in 

group II :: o-aft, had gains of between one and two score values. Finally, 6 people in group   

I :: o-bfr and 3 people in group II :: o-aft, had higher gains than two scores values. 

 

Finally, exploring the alternative test for hypothesis THREE,6 the Picture 5-18 shows in the 

following comparative pair of bar charts the comparison between score gains and losses for 

each stage of computer open-ended questions (before and after role-playing simulations). 

This was possible by calculating score-gain differences between pairs of responses 

provided by all respondents in group I :: o-bfr and group II :: o-aft for computer questionnaire 

in relation to preliminary questions.  

                                                 

6 Hypothesis THREE: The order of exposure to information in either sequence of experiences, using 
an online tool with photo-questionnaire or being involved in a role-playing 
simulation exercises of limited mobility and wayfinding, affects someone’s 
interpretation and comprehension levels. 
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Picture 5- 18: Side by side charts of score gains/losses in interpretation and comprehension 

for responses at all stages of data collection according to  
an alternative testing of Hypothesis THREE 

 

The information below is already presented in the previous bar charts of hypotheses tests. 

However, this comparison is to highlight score values in response distributions for the online 

tool as one of the particular treatments. 

Therefore, few people had substantial losses and more people experienced gains. No one in 

group I :: o-bfr had substantial loss of more than one score value in either interpretation or 

comprehension. Also, up to three people had substantial losses (L < -1) for interpretation 

and comprehension in group II :: o-aft.  

The number of people in group I :: o-bfr who had some loss (up to one score value) or no 

gains is 8 for both interpretation and comprehension levels. In group II :: o-aft, the number is 

much lower: 5 people and 6 people had some loss (up to one score value) or no gains, 

respectively, in interpretation and comprehension levels. 

Considering score gain numbers in interpretation, 35 people in group I :: o-bfr and 27 people 

in group II :: o-aft had higher levels. Looking at the peak of columns related to each group, 

we may see that the highest concentration of scores in group I :: o-bfr is between 0 and 2 

score gains. The peak of columns for interpretation in group II :: o-aft is between 0 and 1 

score gains and it is between 1 and 2 score gains for comprehension. Indeed, 15 people in 

group I :: o-bfr as opposed to 14 people in group II :: o-aft had gains of up to one score 

value.  
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Additionally, 15 people in group I :: o-bfr as opposed to 7 people in group II :: o-aft, had 

gains between one of up to two score values.  

Finally, 5 people in group I :: o-bfr and opposed to 6 people in group II :: o-aft, had higher 

gains than two score values. 

See larger images in pictures 5- 19 and 5- 20 ahead. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 5-19: Bar chart with detail of score gains/losses in interpretation for responses to 
preliminary and computer open-ended questions according to alternative hypothesis testing 

 

Considering gain numbers in comprehension, 35 people in group I :: o-bfr and 26 people in 

group II :: o-aft had higher levels at the end of all SSM-2004 activities.  

Indeed, 13 people in group I :: o-bfr as opposed to 8 people in group II :: o-aft had gains of 

up to one score value. In addition, 13 people in group I :: o-bfr but 10 people in group II :: o-

aft, had gains of between one and two score values.  

Additionally, 7 people in group I :: o-bfr and 5 people in group II :: o-aft, had higher gains 

than two scores values. Finally, 2 people in group I :: o-bfr and 3 people in group II :: o-aft, 

had higher gains than three scores values. 
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Picture 5-20: Bar chart with detail of score gains/losses in comprehension for responses to 

preliminary and computer open-ended questions according to alternative hypothesis testing 
 

We may notice such a substantial difference as we look at the number of people who had 

the highest gains to understanding levels by comparing the two alternatives for confirmation 

of hypothesis THREE. A comparison of results between the bar chart test of hypothesis 

THREE and the bar chart test of hypothesis TWO is represented by the alternative test of 

hypothesis THREE.  

Table 5-14 ahead shows that at the end of SSM-2004, people of group II :: o-aft attained 

similar results (2 scores in gain difference) in comparison to people in group I :: o-bfr for 

interpretation. In addition, more (4 scores in gain difference) people in group II :: o-aft than in 

the other group attained the highest score values in comprehension.  

The people whose gains were 1.3, 2, 3 or more score values outnumber the group of people 

who had equivalent losses on nearly 4 to 5 times (respectively, interpretation and 

comprehension levels at bottom row of table). These numbers correspond to a ratio of  

24/78 = 31% and 30/78 = 38% of the whole sample group.  

 

 
 



 

 
210 

Table 5- 14:  Calculation of number of people who experienced 
gains and losses for understanding levels at the end of SSM-2004 

 

I N T E R P R E T A T I O N 

groups 0 up to 1 score value 1.3 , 2, 3 or more score values 

 losses gains losses gains 

overall 
(gains – losses) 

II  ::::  oo--bbffrr 15 14 3 11 7 

IIII  ::::  oo--aafftt 5 14 3 13 19 

78 = total 20 28 6 24 26 

C O M P R E H E N S I O N 

groups 0 up to 1 score value 1.3 , 2, 3 or more score values 

 losses gains losses gains 

overall 
(gains – losses) 

II  ::::  oo--bbffrr 15 13 3 12 7 

IIII  ::::  oo--aafftt 6 8 3 18 17 

78 = total 21 21 6 30 24 

 

Table 5-15 ahead shows that in terms of gains by comparison of computer activities only, 

more people of group I :: o-bfr attained score values than people in group ll :: o-aft for both 

interpretation and comprehension. 
 

Table 5- 15:  Calculation of number of people who experienced 
gains and losses for understanding levels at computer activities only 

 

I N T E R P R E T A T I O N 

groups 0 up to 1 score value 1.3 , 2, 3 or more score values 

 losses gains losses gains 

overall 
(gains – losses) 

II  ::::  oo--bbffrr 8 15 0 20 27 

IIII  ::::  oo--aafftt 5 14 3 13 19 

78 = total 13 29 3 33 46 

C O M P R E H E N S I O N 

groups 0 up to 1 score value 1.3 , 2, 3 or more score values 

 losses gains losses gains 

overall 
(gains – losses) 

II  ::::  oo--bbffrr 8 13 0 22 27 

IIII  ::::  oo--aafftt 6 8 3 18 17 

78 = total 14 21 3 40 44 
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However, more (7) people attained one score value of difference for comprehension than 

interpretation (1), but more (7) people attained 1.3 up to 3  score values for interpretation 

than comprehension (4). We may notice that the total number of people (bottom row of 

table) with gains of 1.3, 2, 3 or more score values outnumber the group of people who had 

equivalent losses on nearly 10 to 12 times (respectively, as we consider both 

comprehension and interpretation levels).  

These numbers correspond to a ratio of 33/78 = 42% and 40/78 = 51% of the whole sample 

group. 

It appears that in the data of Table 5-14, there is no relevant difference between the number 

of people in group I :: o-bfr with gain of one score value at interpretation (14) and 

comprehension (13) levels nor is there relevant differences (11 to 12) in the number of 

people in this group with higher score gains. It also appears that, in the data of Table 5-15, 

no substantial difference exists between the number of people in group I :: o-bfr with gain of 

one score value at interpretation (15) and comprehension (13) levels nor is there substantial 

differences (20 to 22) in the number of people in this group with higher score gains. 

However, in  group II :: o-aft, the difference in the number of people with gain of one score 

value is higher for interpretation (14) than comprehension (8), and the number of  people in 

group II :: o-aft with gains of many score values lean towards comprehension levels (18) 

instead of interpretation (13). 

 

5.1.9   :: DISCUSSION ABOUT THE RESULTS OF HYPOTHESES 
 TESTING BASED ON DESCRIPTIVE ANALYSIS OF  
 SCORE DISTRIBUTIONS 

This chapter presented the two techniques used for hypotheses testing in descriptive 

analysis. In the following paragraphs, the discussion compares results from these 

hypothesis testing techniques and approaches the possible relationships in the data that 

lead to a consistent evidence for both relative and absolute numbers.  

The first technique included line chart display inferences and percentage calculations of 

response distributions in score levels. The overview reading of the data in line charts (pages 

189 and page 190) indicates the distinct differences between the two sub-sample groups of 

participants.  
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By comparison of line charts of group I :: o-bfr and group II :: o-aft, major differences 

between the two are related to overall concentration of responses at scores given to 

Computer activities. Indeed, the line distributions for responses in Computer activities of 

both groups show a substantial variation, whereas the distribution of response scores from 

Post-tour questionnaire is nearly the same bell-shaped line in both sub-sample groups, and 

varied slightly but progressively in relation to the lines of Preliminary stage.  

Considering that computer activities were developed by group I :: o-bfr soon after the 

participants had been given the preliminary questionnaire, the information on line charts 

suggest gains in interpretation and comprehension for the majority of respondents due to 

use of the online tool, since the largest concentration of responses shifted from score 2 to 

score 3 for both interpretation and comprehension. In responses to computer activities, 

people in group I :: o-bfr also had the lowest concentration at ‘poor’ score levels for both 

interpretation and comprehension as compared to records in group II :: o-aft. Nevertheless, 

the proportions for both interpretation and comprehension at score 4 (very rich) appears to 

be similar in both groups except by the slight leading position of group II :: o-aft. People in 

group II :: o-aft had similar high performance in computer activities in comparison to other 

stages of data collection, even though the concentration of responses at certain score for 

the dependent variables is less than the concentration of the other group.  

Reflecting about overall observations... :  

 We might conclude simply that computer activities generated the highest 

concentration of responses at ‘rich’ score for interpretation and comprehension, 

which meant the most substantial gains in SSM-2004.  

 However, the line charts show that such gains in interpretation do not have 

corresponding levels to gains in comprehension.  

 Also, the slight variation related to the post-tour questionnaire between the response 

distributions of the two sub-sample groups does not appear to be similar to variations 

in computer activities. 

These are intriguing findings in this examination: participants of group I :: o-bfr had higher 

concentration of scores in computer activities in both interpretation and comprehension, but 

these high levels did not appear to have affected the distribution of responses to Post-tour 

activities.  
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In other words, the ‘rich’ score demonstrated by the majority of respondents during 

computer activities had not been retained and passed on to responses in the post-tour 

questionnaire This fact seems to contradict the idea that the sequence of stages could 

indicate knowledge transfer between activities.  

If the lack of knowledge transfer was constant, we probably could see that similar effects 

could have occurred in performance levels of the other sub-sample group. However, the 

variation between distributions of responses Post-tour and Computer activities in group       

II :: o-aft seems logical and progressive, in which knowledge transfer could have existed 

from role-playing simulation exercises towards performance in the online tool.  

In percentage distributions of computer activities, group II :: o-aft had less concentration of 

responses at ‘rich’ scores for comprehension than the other group. Nevertheless, the 

proportion for computer activities for group II :: o-aft reveals the highest percentage of 

responses at ‘very rich’ score for comprehension levels.  

Examining the data by calculation of percentage distribution of responses, it seems to 

corroborate the visual appraisal of the content of line charts, as follows: 

 For hypothesis ONE, quantitative test trends seemed confirming that group I :: o-bfr 

attained higher concentration of scores than the other group did. However, numbers 

were too small, such confirmation did not provide enough evidence that the online 

photo-questionnaire was in fact the actual source of explanation for such results, 

instead of other causes.  

 For hypothesis TWO, tests provided substantial evidence at computer activities that 

the online performance of group I :: o-bfr created higher concentration of responses 

with ‘rich’ and ‘very rich’ scores as compared to performance at Post-tour 

questionnaires of group II :: o-aft. Despite the original differences between groups 

corrupted the conditions for comparison from start and provided certain advantage to 

one of the groups, it is worth noting that in both groups scores to Computer activities 

were higher than scores to Post-tour activities, which seemed to be close. Therefore, 

we could say that activities related to the online tool raised interpretation and 

comprehension levels higher than activities related to the role-playing simulation 

exercises. 
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 For hypothesis THREE, tests were not conclusive toward confirming it or not. 

Looking at data comparison between computer activities only, the concentration of 

responses seemed to favor group I :: o-bfr over the other group, since the majority of 

responses were at ‘rich’ score and ‘very rich score.’ In fact, the data indicate that 

group II :: o-aft had only three people who achieved the richest levels of both 

interpretation and comprehension in comparison to all other participants. Perhaps, 

they had achieved this level due to impact of logistics in the sequence of activities; 

perhaps, they had achieved this level due to personal characteristics or cognitive 

styles. At least superficially, these numbers are low. However, as the lack of 

knowledge transfer between stages of activities occurred for group I :: o-bfr, then the 

evidence suggested us to reject the conclusion that the sequence online tool 

followed by role-playing simulation lead to more effective results than the sequence 

role-playing simulation followed by the online tool. 

The second technique for descriptive analysis included bar charts displaying absolute score-

values of gains or losses each participant in both groups had for interpretation and 

comprehension (page 198). The difference between this and the first technique is that it 

focuses on individual progress rather than group progress. In other words, in percentage 

calculation of response distributions, the scores are simple reference as ‘rich’ or ‘very rich’ 

and the values correspond to the relative number of participants. In absolute score-value 

distribution, we may see whether each participant had progressed through stages of data 

collection and whether such progress show an accumulation of scores:  

 Overall, bar charts indicate that more people attained gains than losses during SSM-

2004. In other words, most participants had expressed gains in understanding in 

terms of interpretation and comprehension. Also, an approximately similar number of 

people in both groups had gained equivalent score values. 

 Comparing the concentration of absolute score values in both sub-sample groups, 

we may see that gains in group I :: o-bfr are much higher than gains in group            

II :: o-aft, which indicates that responses in the online tool revealed richer 

understanding than in responses to the post-tour questionnaire. For participants in 

group I :: o-bfr, comprehension levels appear to be higher than interpretation levels, 

since more people had achieved gains in comprehension that were higher than two 

scores. 



 

 
215 

 Considering the Post-tour activities in both sub-sample groups, as we compare the 

absolute gains for hypothesis ONE test (page 199), we may see that gains in group   

I :: o-bfr are higher than gains in group II :: o-aft, which could indicate some impact of 

the online tool in post-tour responses of group I :: o-bfr. Such difference is not easily 

perceived in the analysis of relative gains between the two sub-sample groups, 

particularly because the number of people who lost understanding in the process due 

to varied reasons is higher and that masks the impact of the online tool. 

 Considering the Computer activities in group I :: o-bfr and Post-tour activities in 

group II :: o-aft, as we compare the absolute gains for hypothesis TWO test (page 

201), we may see that score gains in group I :: o-bfr are distinctly higher than score 

gains in the other group. In addition, score losses were fewer than in group II :: o-aft. 

 Considering the Post-tour activities in group I :: o-bfr and Computer activities in 

group II :: o-aft, as we compare the absolute gains for hypothesis THREE test (page 

204), we may see that at the end of SSM-2004, on average, the combination of both 

the online photo-questionnaire and role-playing simulation tour has increased the 

number of people in group I :: o-bfr who had lost some score values in interpretation 

or comprehension levels, and has reduced the number of people in group II :: o-aft 

who had lost some score values in interpretation or comprehension levels. While the 

number of people who had gained one score value seems to remain stable7 or to 

show a slight increase for both group I :: o-bfr and group II :: o-aft throughout the 

program, the number of people who have gained two score values or more showed a 

more dramatic shift, decreasing considerably in scores of the first group and, 

otherwise, having a sharp increase in scores of the second group. It suggests that It 

seems that some (9) people in group I :: o-bfr  who originally had gained some 

substantial score values during responses to the online tool might have felt ‘lost,’ 

‘disappointed’ or ‘unmotivated’ shortly after, or even after the tour of role-playing 

simulation exercises.  

 

                                                 

7 It is important to notice that although the variation people with losses of up to one-score value is 
very small, that does not mean these numbers correspond individually to the same people in all 
stages of the process. In other words, some people may have gained many scores at one stage and 
lost scores at another stage of data collection. 
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On the other hand, (5) people in group II :: o-aft who had not responded so well in 

one of the initial data collection stages due to varied reasons, managed to achieve 

‘rich understanding’ and ‘compensate’ their score performances at the completion of 

all activities.  

 However, overall gains of people in group II :: o-aft (computer activities) at the end of 

SSM-2004 are higher than gains in group I :: o-bfr (post-tour activities) which could 

indicate that visual resources in the online tool might have supported reflection on 

the group II :: o-aft experience after the simulation tour. Indeed, the overall gain 

difference in score values of the two sub-sample groups favors group II :: o-aft  and 

those numbers refer to the higher concentration of people in group II :: o-aft who 

achieved the highest scores (between 2 and 3 score values) in both interpretation   

(4 people =  5 – 1 ) and comprehension levels (5 people = 8 – 3). This is not clearly 

perceived in the analysis of relative gains between the two sub-sample groups due to 

the high number of people who lost scores in understanding levels during the 

process. 

 Therefore, taking into account that the knowledge transfer between stages of data 

collection is a critical process that assures the efficiency of thinking processes, these 

numbers suggest that sample size and problems that affected data collection might 

not allow us to draw significant quantitative conclusions about the influence of online 

visual resources for group   I :: o-bfr based on descriptive analysis of sub-sample 

groups. 

 Another important observation is related to the potential correlation between 

interpretation and comprehension scores. Bar charts for testing of hypothesis ONE, 

TWO and THREE, gains distributions generally appear to equivalent for 

interpretation and comprehension levels, which suggest existing some correlation 

between the two.  

 Based on the conceptual model applied in this theoretical framework, we could say 

that as compared to the other group, people in group II :: o-aft who had gained up to 

one score value were unable to state ideas as clearly and completely and to connect 

the elements of such ideas in meaningful ways as people in the other group were.  
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Nevertheless, as compared to the other participants, people in group II :: o-aft who 

had gained 1.3, 2, 3 or higher score values, could integrate essential ideas better 

with other elements in their mental models by means of an extended 

conceptualization of SSM-2004 activities.  

For hypothesis FOUR, the evidence from tests and complementary information about 

participants’ behavior, interviews and performance in SSM-2004 as well as data about the 

unbalanced characteristics of sub-sample groups suggested we cannot confirm hypothesis 

FOUR. In other words, research evidence seemed to indicate there is a lot more to say 

about previous results.   

In the data about activities of SSM-2004, since all potential influences must be taken into 

account, the concentration of responses seems to favor group II :: o-aft instead of group I :: 

o-bfr. Not only the larger percentage of responses are at ‘very rich’ scores at the end of 

SSM-2004, but they seem to be concentrated for both interpretation and comprehension. 

Considering the impact of logistical factors that influenced negative reactions of participants 

about use of the online tool, we must also take into account existing a potential effect on 

memory losses due to schedule of activities. Group I :: o-bfr had many advantages over 

group II :: o-aft in terms of quantity of participants involved and dominant characteristics of 

cognitive styles and background; therefore, it is quite interesting to see that at the end of the 

process, results of relative numbers show some trend toward equivalence of experiences or 

even a slight supremacy of group II :: o-aft.  

The outcome of the two techniques applied to the descriptive analysis appears to support 

each other in light of evidence about hypothesis testing and suggest some controversial 

ideas: 

 The data seems to indicate that the computer activities (first treatment) could have 

created a slight impact on role-playing simulation tour (second treatment) for people 

in group I :: o-bfr. The reverse sequence between first and second treatments 

created opposite results for people in group II :: o-aft. Therefore, the combination of 

computer activities followed by the role-playing simulation tour was not as strong as 

the combination of these two strategies in reverse order. A word of caution about 

such conclusion is necessary, since the percentage numbers that are favorable to 

one or another group might actually refer to very small absolute numbers. 
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 Considering that by their nature both stages of activities did not have necessarily to 

influence one another (contradicting the theoretical framework), computer activities 

were always more effective and could be implemented without the need of role-

playing simulation exercises,  This idea also supports a word of caution. If computer 

activities were actually effective all the time despite role-playing exercises, the 

evidence of knowledge transfer gains would have made both groups performing 

similarly despite potential influences of any external factors. 

 Taking each set of activities of distinct sub-sample groups as independent of external 

factors for ‘simple’ comparisons, the majority of people in group I :: o-bfr may have 

‘lost’ understanding in the process, whereas the majority of people in group II :: o-aft 

‘gained’ understanding gradually in the process. Since the sub-sample groups had 

originally different sizes and distinct characteristics, the word of caution is that 

measuring performance of each group certainly requires assessing the influence of 

external factors that could respond to reasons for such results. 

 This situation of group I :: o-bfr suggests that responses given to computer activities 

could not be closely related to responses given to role-playing simulation exercises. 

Participants seemed to have mentally separated the content of activities, and 

responded to open-ended questions at each stage by relying only on recent 

memories of latest experiences. 

 The exam of characteristics of external factors as determinants of the impact of 

treatments in this quasi-experimental study must be closely related to the theoretical 

framework and that may explain the reasons for distinct performance of sub-sample 

groups in terms of thinking processes. Such a conclusion appears to indicate that in 

order to support Constructivist propositions in the theoretical framework in which 

effective reflective thinking usually follows concrete experiences, the data of group    

I :: o-bfr might be referring to active thinking that occurred during responses to open-

ended questions about the concrete experience of visualization through imagery. 

The data configuration in group II :: o-aft seems also to support this proposition in 

addition to reflective thinking that occurred after concrete experiential learning of 

role-playing exercises. 

In next section, this study presents a detailed analysis of relationships between some of the 

characteristics of the profile of sub-sample groups and gains in understanding.  
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5.1.10  :: ASSESSING POTENTIAL RELATIONSHIPS BETWEEN 
 LEARNING STYLES AND GAINS IN UNDERSTANDING 

The theoretical framework for this research study included discussion about the learning 

styles cycle. Previously, this study pointed out that some participants who shared the same 

dominant learning styles were concentrated in one of the sub-sample groups. In this section, 

the analytical examination of gains in understanding shows a comparison of results to the 

distribution of participants and their respective dominant cognitive styles. This reveals 

whether possible score gains occurred to people due to specific type8 of thinking activity.  

As seen before, according to Kolb’s learning styles model (1984), people tend to feel more 

comfortable as they evolve continuously by progressing along four specific stages for 

perception and processing of new information from the environment.  

In these considerations of the theory, the potential definition of both the online tool and role-

playing simulation exercises was contemplated as the means for producing a combination of 

complementary techniques in the cycle for cognitive instruction as proposed by McCarthy 

(1987). In this theoretical framework, the online tool might be useful for facilitating reflective 

thinking (see on pages 77, 97 and 115), that is, developing abstract conceptualization 

through observation and reflection; on the contrary, the role-playing simulation exercises 

might encourage active thinking through hypothesis testing in concrete experience. 

The tables ahead in the following pages show, respectively, some associations between 

learning styles and the score gains for understanding assessments during analysis of 

hypothesis ONE, TWO and THREE.  

For all tables, the four main cognitive style dimensions are related to the scales of Kolb’s 

model. The designations ‘active’ and ‘reflective’ and other designations in parallel scales 

correspond to direct reference to Felder Inventory.  

                                                 

8 In the original formulation of his conceptual model, Kolb (1984) recognizes that people cannot be 
simply ‘labeled’ based on their cognitive styles. It is not purpose of the model to establish arbitrary 
classifications. Besides according to Kolb’s model, people will always perceive and process 
information using all four quadrants. The distinction between cognitive styles is the characterization of 
dimensions in which people feel more comfortable to develop cognitive processes. In this study, short 
terms related to dominant learning styles may be used to refer to certain people’ thinking skills (such 
as saying ‘abstract perceivers’ but implying people whose dominant perceptive skills tend to be 
abstract) only as a way to reduce redundant explanations and simplify the structure of sentences.  
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The designations ‘abstract’ and ‘concrete’ of were obtained indirectly by conversion of 

Felder scale into Kolb scale, in which the number of score gains obtained for ‘intuitive-

sensorial’ scale was averaged with those at ‘global-sequential’ scale (for example: number 

of score gains representing ‘abstract’  => [ intuitive + global ] / 2). Using this procedure, 

dominant learning styles can be identified even though they are not at the full range and 

limits of such cognitive abilities. 

Notice that on the bottom row of each table, the indication of total score-gains for both 

groups is slightly different from the total of all four styles added together, because some 

participants whose score gains are displayed did not respond to learning style questions. 

This representation shows accurate numbers for each designation in the scales of cognitive 

style. However, such representation is an abstraction of the general distribution of such 

styles. For instance, consider the following combination in sequence for people’s three 

specific learning styles:  

 A = [ active-intuitive-sequential ],  

 B = [ active-intuitive-global ]       and  

 C = [ reflective-sensorial-sequential ] .   

Therefore, for this example, I may count 2 active, 1 reflective, 2 intuitive, 1 sensorial, 1 

global, and 2 sequential. Although these numbers refer specifically to the sequence of the 

example, they do not show direct association between the cognitive attributes and people. 

We may see that in two of these combinations there are correlation conflicts  between 

‘concrete’ and ‘abstract’ designations on the Kolb scale. Person ‘A’ is stronger active 

(processor) than concrete or abstract (perceptive); person ‘B’ is definitely balanced abstract 

(perceptive) and active (processor); finally, person ‘C’ is stronger reflective (processor) than 

concrete or abstract (perceptive), and his or her perceptive skills differ from those of  

person ‘A’.9 

In such example, the simple calculation of the number of cognitive styles is due to 

consideration that such styles could be concentrated at certain levels of interpretation or 

comprehension.  

                                                 

9 It is not within the scope of this study that we make distinctions in detail between one or another 
individual cognitive characteristic of participants who had specific gains in interpretation or 
comprehension. The intention is to assess the potential concentration of cognitive abilities at score 
gains for interpretation and comprehension levels so as to provide stronger argumentation in this 
study and to further enrich considerations associated with the theoretical framework.  
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However, this quantitative approach does not indicate clearly the individual characteristics of 

the people who might have specific cognitive abilities, particularly if the number of people 

involved is high. 

The Table 5-16 ahead shows the distribution of score gains for understanding for hypothesis 

ONE in relation to Kolb’s learning styles model. 
 

Table 5- 16: Number of people who experienced score gains 
and their learning styles for both INTERPRETATION and COMPREHENSION levels  

:: Hypothesis ONE :: 
 

Group learning styles INTERPRETATION COMPREHENSION 

II  ::::  oo--bbffrr 0<X≤1 1<X≤2 2<X≤3 3<X≤4 0<X≤1 1<X≤2 2<X≤3 3<X≤4

  aabbssttrraacctt  ((**))    6 6 0 0 6 4 2 0 

  ((**))  ==  iinnttuuiittiivvee  8 6 0 0 7 5 2 0 

  ((**))  ==  gglloobbaall  4 5 0 0 4 3 2 0 

  ccoonnccrreettee  ((**))    9 5 1 0 8 5 0 1 

  ((**))  ==  sseennssoorriiaall  6 4 0 1 6 4 0 1 

  ((**))  ==  sseeqquueennttiiaall  11 4 1 0 9 6 0 1 

  aaccttiivvee    11 8 0 0 10 7 2 0 

  rreefflleeccttiivvee  3 2 1 0 3 2 0 1 

total gains 14 10 1 0 13 9 5 2 

IIII  ::::  oo--aafftt 0<X≤1 1<X≤2 2<X≤3 3<X≤4 0<X≤1 1<X≤2 2<X≤3 3<X≤4

  
  aabbssttrraacctt  ((**))    5 2 0 1 6 2 1 0 

  ((**))  ==  iinnttuuiittiivvee  5 3 0 0 5 3 0 0 

  ((**))  ==  gglloobbaall  5 1 0 1 6 1 1 0 

  ccoonnccrreettee  ((**))    1  5 0 1 3 3 1 0 

  ((**))  ==  sseennssoorriiaall  1 4 0 1 3 2 1 0 

  ((**))  ==  sseeqquueennttiiaall  0 6 0 0 2 4 0 0 

  aaccttiivvee    3 5 0 0 4 4 0 0 

  rreefflleeccttiivvee  2 2 0 1 4 1 1 0 

total gains  8 8 1 1 9 8 1 0 

 

At this stage of SSM-2004, the figures associated with group I :: o-bfr represent the number 

of people who gained substantial understanding when they had previously experienced the 

online tool completing the role-playing simulation tour exercises.  
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In group II :: o-aft,  the numbers represent participants who had only experienced the role-

playing simulation exercises but not the computer activities.  

According to numbers associated with group I :: o-bfr, most people of that group appeared 

to be active processors and concrete perceivers, even though their perception styles tended 

to be less predominant (high intuitive and sequential scores) than their processing skills.  In 

group II :: o-aft, more people in this group were active rather than reflective processors, and 

the distribution of perceptive characteristics in the group was somewhat balanced (there is a 

slight predominance of both intuitive and sequential perceptive skills). 

Overall, the examination of data of Table 5-16 reveals that, in group I :: o-bfr, the number of 

participants who obtained gains for both interpretation and comprehension are those who 

experienced activities through concrete perception and active thought processing.10 In this 

group, in terms of learning styles of participants, the greater difference is related to the score 

gains associated with cognitive processing as compared to much lesser gains achieved 

through perception. Through abstract and concrete forms of perception a total of 12 and 15 

people respectively had experienced score gains in interpretation. However, while 19 active 

processors experienced gains in interpretation levels, only 6 reflective processors earned 

interpretation score gains. Considering comprehension score gains, such differences were 

similar: 12 // 16 was the difference ratio between abstract // concrete perceivers, and the 

difference ratio between active // reflective processors was the same: 19 // 6.  

In group II :: o-aft difference of participants who obtained the highest gains for both 

interpretation and comprehension is not very evident, since the distribution of cognitive 

styles in score gains is scattered without specific trends towards specific dominance. 

Additionally, as compared to group I :: o-bfr, a more substantial number of people had score 

gains but did not report their learning styles. It is important to note, however, that the 

number of active processors is still larger than the number of reflective processors at a ratio 

of approximately 8 // 5 or 8 // 6, and that the concentration of abstract perceivers is slightly 

higher than the concentration of concrete perceivers. There appear to be a larger number of 

participants who were more ‘intuitive and global’ than ‘sensorial and sequential’ or a mix11 of 

these four styles. 

                                                 
10 ‘Concrete perception ...’    => 15 in interpretation and 14 in comprehension; 
Active thought processing ... =>19 in interpretation and 19 in comprehension 
11 Intuitive and global => 15 in interpretation, and 16 in comprehension score gains 
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The Table 5-17 ahead shows the distribution of score gains in understanding for hypothesis 

TWO in relation to Kolb’s learning styles model.  
 

Table 5- 17: Number of people who experienced score gains 
and their learning styles for both INTERPRETATION and COMPREHENSION levels  

:: Hypothesis TWO :: 
 

Group learning styles INTERPRETATION COMPREHENSION 

II  ::::  oo--bbffrr 0<X≤1 1<X≤2 2<X≤3 3<X≤4 0<X≤1 1<X≤2 2<X≤3 3<X≤4

  aabbssttrraacctt  ((**))    6 6 2 0 7 5 4 0 

  ((**))  ==  iinnttuuiittiivvee  7 8 2 0 7 7 4 0 

  ((**))  ==  gglloobbaall  5 4 2 0 6 2 3 0 

  ccoonnccrreettee  ((**))    9 9 3  0 6 9 4 2 

  ((**))  ==  sseennssoorriiaall  8 7 3 0 5 6 3 2 

  ((**))  ==  sseeqquueennttiiaall  10 11 3 0 6 11 4 2 

  aaccttiivvee    9 13 4 0 6 9 7 1 

  rreefflleeccttiivvee  6 2 1 0 4 4 0 1 

total gains 15 15 5 0 13 13 7 2 

IIII  ::::  oo--aafftt 0<X≤1 1<X≤2 2<X≤3 3<X≤4 0<X≤1 1<X≤2 2<X≤3 3<X≤4

  
  aabbssttrraacctt  ((**))    5 2 0 0 6 2 1 0 

  ((**))  ==  iinnttuuiittiivvee  4 3 0 0 5 3 0 0 

  ((**))  ==  gglloobbaall  5 1 0 1 6 0 1 0 

  ccoonnccrreettee  ((**))    1  5 0 1 3 3 1 0 

  ((**))  ==  sseennssoorriiaall  1 4 0 1 3 2 1 0 

  ((**))  ==  sseeqquueennttiiaall  0 6 0 0 2 4 0 0 

  aaccttiivvee    3 5 0 0 4 4 0 0 

  rreefflleeccttiivvee  2 2 0 1 4 1 1 0 

total gains  8 8 1 1 9 8 1 0 

 
 

It shows particularly when, at this stage of SSM-2004, participants in group I :: o-bfr had the 

online tool as the first experience, and participants of group II :: o-aft had experienced only 

the role-playing simulation exercises.  

                                                                                                                                                     
Sensorial and sequential => 12 in interpretation, and 12 in comprehension score gains 
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According to numbers associated with group I :: o-bfr, in the same way as shown in previous 

table (Table 5-16), most people of that group appeared to be active processors and 

concrete perceivers12 even though their perception styles tended to be less strong13 than 

their processing skills. 

In group II :: o-aft, more people in this group were active than reflective processors, and the 

distribution of perceptive characteristics in the group was somewhat balanced (there is a 

slight predominance of both intuitive and sequential perceptive skills). 

The examination of data of Table 5-17 reveals that in group I :: o-bfr the number of 

participants who obtained gains for both interpretation and comprehension are those who 

experienced activities through ‘concrete perception’ and ’active thinking.’ 14   

In the same way as the situation described in the previous table (Table 5-16), the greater 

difference in terms of learning styles of participants in this group is related to differences in 

score gains associated with cognitive processing, which are more than gains associated 

with perception. In general, through abstract and concrete forms of perception, a total of 14 

and 21 people  in group I :: o-bfr had experienced respectively score gains in interpretation. 

However, while 26 active processors experienced gains in interpretation levels, only 9 

reflective processors earned interpretation score gains. Considering comprehension score 

gains, such differences were similar: 16 // 21 was the difference ratio between abstract // 

concrete perceivers and the difference ratio between active // reflective processors was     

23 // 9.   It seems a larger number of participants were more ‘sensorial and sequential’  than 

‘intuitive and global,’ or a mix of these four styles. 

 With numeric references to group II :: o-aft, the situation displayed in this table is exactly the 

same as the situation shown in the previous table.  

 

                                                 

12 Active processors =>  26 score gains for interpretation; 23 score gains for comprehension; 
Concrete perceivers =>  21 score gains for interpretation; 21 score gains for comprehension. 
13 17 / 11 <=> intuitive // global, difference ratio of score gains for interpretation;  
18 // 11 <=> intuitive // global, ratio of score gains for comprehension;  and  
18 // 24 <=> sensorial // sequential, difference ratio of score gains for interpretation;  
16 // 23 <=>  sensorial // sequential, ratio of score gains for comprehension. 
14 concrete perception ...      =>  21 score gains in interpretation and 21 in comprehension and 
active thought processing ... =>  26 score gains in interpretation and 23 in comprehension 
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While the distinction between the number of participants who obtained the highest gains for 

both interpretation and comprehension is not very pronounced, the number of active 

processors is larger than the number of reflective processors at a ratio of approximately 8 // 

5 or 8 // 6 (interpretation or comprehension), and the concentration of abstract perceivers is 

slightly higher than the concentration of concrete perceivers, at 7 // 7 or 9 // 7. It seems a 

slightly larger number of participants were more ‘intuitive and global’ than ‘sensorial and 

sequential,’ or a mix of these four styles. 

The Table 5-18 ahead shows the distribution of score gains for understanding for hypothesis 

THREE in relation to Kolb’s learning styles model.  
 

Table 5- 18: Number of people who experienced score gains 
and their learning styles for both INTERPRETATION and COMPREHENSION levels  

:: Hypothesis THREE :: 
 

Group learning styles INTERPRETATION COMPREHENSION 

II  ::::  oo--bbffrr 0<X≤1 1<X≤2 2<X≤3 3<X≤4 0<X≤1 1<X≤2 2<X≤3 3<X≤4

  aabbssttrraacctt  ((**))    6 6 0 0 6 4 2 0 

  ((**))  ==  iinnttuuiittiivvee  8 5 0 0 7 5 2 0 

  ((**))  ==  gglloobbaall  3 5 0 0 4 3 2 0 

  ccoonnccrreettee  ((**))    9 5 1 0 8 6 0 1 

  ((**))  ==  sseennssoorriiaall  6 4 1 0 6 5 0 1 

  ((**))  ==  sseeqquueennttiiaall  11 5 1 0 9 6 0 1 

  aaccttiivvee    11 8 0 0 10 7 2 0 

  rreefflleeccttiivvee  3 2 1 0 3 2 0 1 

total gains 14 10 1 0 13 9 2 1 

IIII  ::::  oo--aafftt 0<X≤1 1<X≤2 2<X≤3 3<X≤4 0<X≤1 1<X≤2 2<X≤3 3<X≤4

  
  aabbssttrraacctt  ((**))    9 2 3 0 5 4 3 1 

  ((**))  ==  iinnttuuiittiivvee  10 3 3 0 4 5 4 1 

  ((**))  ==  gglloobbaall  8 1 2 0 5 2 2 1 

  ccoonnccrreettee  ((**))    5 3 2 0 3 5 1 1 

  ((**))  ==  sseennssoorriiaall  4 2 1 0 3 3 0 1 

  ((**))  ==  sseeqquueennttiiaall  6 4 2 0 2 6 2 1 

  aaccttiivvee    6 3 2 0 4 3 2 0 

  rreefflleeccttiivvee  8 2 2 0 3 5 2 0 

total gains  14 7 6 0 8 10 5 3 
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The situations described in this table correspond to the comparative analysis for the end 

result of all activities of SSM-2004. Thus, the score gains associated with group I :: o-bfr 

represent the number of people who gained substantial understanding after they had first 

experienced the online tool and then the role-playing simulation tour exercises. In group      

II :: o-aft,  the numbers represent participants who had experienced the role-playing 

simulation tour exercises first and the computer activities afterwards.  

Apparently, as show in other tables, people who are concrete perceivers and active 

processors are dominant in group I :: o-bfr in both interpretation and comprehension levels. 

However, in group II :: o-aft, the situation shows contrast to the distribution of learning styles 

as shown in any previously studied tables: people who tend to be abstract perceivers and 

reflective thinkers are in dominant number for both interpretation and comprehension score 

gain levels !!!  

In group I :: o-bfr, score gains for rich interpretation suggest that there are more sequential 

than global (15 // 9) perceivers, but the number (13) of people who are either intuitive or 

sensorial types is the same. In comprehension gains, there appears to be more sequential 

than global (16 // 9) perceivers and more people who are intuitive rather than sensorial (14 // 

12). In addition, overall score gains also suggest that for either interpretation or 

comprehension there appears to be more active processors (19) than people with reflective 

thinking (6). 

In group II :: 0-aft, at score gain levels for interpretation, there appears to be more people 

who are intuitive than sensorial (16 // 7) perceivers, but slightly more people with sequential 

than global type of such perceptive cognitions (12 // 11). Additionally, the difference ratio 

between active and reflective thinkers is narrow up to 12 // 11. At comprehension score gain 

levels, there appears to be slightly more sequential than global (11 // 10) type perceivers, 

but as many as twice the numbers between people who have intuitive in relation to sensorial 

(14 // 7) perceptive cognition. The ratio difference between active and reflective thinkers is 

10 // 9. 

In sum, following the discussion presented in the previous section, the analysis of 

distributions between learning styles and gain scores indicates that score gains for 

understanding in group I :: o-bfr and in group II :: o-aft refer to larger concentration of people 

with whose dominant learning styles are related to opposite dimensions in Kolb’s conceptual 

model.  
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Overall, in group I :: o-bfr, the prevalent numbers for gains in understanding include a larger 

number of people who experienced activities through concrete (sequential) perception and 

active information processing than the number of people who had other cognitive styles. In 

group II :: o-aft, there were more people who achieved richer understanding through 

abstract (intuitive) perception, and the number of active processors was similar to those 

whose strong cognition is through reflective thinking. 

Since numbers registered for learning styles are very low, particularly for group II: o-aft, we 

cannot make significant conclusions based on data evidence. Nevertheless, the examination 

of data through descriptive analysis suggests to us the following considerations. Confirming 

expectations raised in initial discussions about the potential impact of unbalanced sample 

distribution, it seems that the application of the online tool followed by role-playing 

simulation exercises favored participants who were, in Kolb’s terms, ‘accommodators’ 

(concrete-active thinkers), i.e., those who could have felt more comfortable learning abstract 

concepts through inductive hypothesis testing and concrete experience. On the other hand 

(see Table 5-19 ahead), contrary to expectations, it appears that reversing the order of the 

initial sequence so that participants had role-playing simulation exercises were followed by 

computer activities, could potentially have favored participants who were either ‘convergers’ 

(abstract-active thinkers) or ‘assimilators’ (abstract-reflective thinkers). 
 

Table 5- 19:  Comparison between distributions of original learning styles and the learning 
styles of those who experienced SCORE GAINS at SSM-2004 for both  

INTERPRETATION and COMPREHENSION levels  
 

I :: o-bfr 
Learning Style 

original 
distribution 

score gains for  
interpretation 

score gains for 
comprehension 

abstract  (*) 18  12 12 

concrete  (*) 24 15 15 

active  29  19 19 

reflective 13 6 6 

II :: o-aft 
Learning Style 

original 
distribution 

score gains for  
interpretation 

score gains for 
comprehension 

abstract  (*) 16 14 13 

concrete  (*) 13 10 10 

active  15 11 9 

reflective 14 12 10 
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Although we could not find clear evidence in relative and absolute numbers in the sample to 

arrive at irrefutable conclusions that might be transferred to the larger scale of the 

population, we may highlight those findings in search of trends towards meaningful 

outcomes. It is interesting to note that people in both groups reveal similar pattern for 

distribution of cognitive styles in gains and losses as compared to original proportions in the 

sample. Furthermore, people who have dominant active and reflective thinking processes 

share close score gain proportions. 

The numbers in the table are for distribution of score gains and the original distribution of 

cognitive styles show similar proportions. Although the difference ratio cannot be calculated 

to match precisely and be applied to each and every instance, it is interesting to note that in 

all distributions in group I :: o-bfr, there was a certain predominance of people whose 

strongest cognitive styles were concrete perception and active processing, while such 

predominance did not seem to exist for participants in group II :: o-aft. The trend in the 

second group seems to indicate a shift towards predominance of people whose strongest 

cognitive styles were abstract perception and reflective thinking. 

In order to test hypothesis FOUR ... 

Findings must be examined in both descriptive analysis and statistical analysis which 

include tests for significance and inter-raters reliability. Only then, should this investigation 

proves to be accurate, statistically significant and reliable, may we discuss whether or not 

‘further comparisons can be made between computer activities and role-playing simulation 

exercises in terms of altering a person’s interpretation and comprehension levels’ (statement 

of hypothesis FOUR).  

The statement of hypothesis FOUR clearly refers to potential implications of research 

findings concerning the sample as representative of predominant cognitive processes that 

might be a characteristic of the population. Although the descriptive analysis may have 

provided us interesting insights about trends and some persuasive suggestions about 

characteristics of the data, the statistical analysis may consolidate such considerations 

through mathematical precision and accuracy. 
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5.2    :: STATISTICAL INFERENCES 

 

This section includes summary of descriptive statistics15 of the original score database 

regarding hypothesis testing along with the inferential tests for significance and correlation 

of response levels which were derived from associations with scores given during each of 

the three stages of data collection.  

Also, this section contains the description of procedures and discussion concerning results 

of the inter-raters reliability tests as well as tests involving the simultaneous impact of 

multiple variables. Inter-raters reliability tests were critical for this study, since the data 

spreadsheets in all tests were based on the investigator’s own scores for assessment of 

responses. This decision allowed the rigorous control of procedures required to minimize 

bias and obtain both ‘internal’ and ‘external’ reliability, i.e., reliability of instruments used in 

data collection, and reliability of the research design for potential application by other 

investigators. 

5.2.1   :: DESCRIPTIVE STATISTICS 

Briefly,16 the following paragraphs provide comments about the descriptive statistics figures 

in all stages of data collection and confirm what the readings on line graphs had suggested 

in descriptive analysis.  

See Table 5-20 ahead. 
 
 
 
 
 
 
 

                                                 
15 It is worthwhile to make a distinction between ‘descriptive analysis’ and ‘descriptive statistics.’       

In descriptive analysis, considerations about the data was presented  based on readings of 
absolute and relative histogram distributions and proportions in the data. In descriptive statistics, 
essential values were used in the formulation of statistical calculations. Although some redundancy 
exist in those distinct techniques, it is important to develop both since the descriptive analysis 
provides more flexibility for data examination from different perspectives, and the descriptive 
statistics provides more accuracy to readings.  

16 Detailed exam of descriptive measures related to line distribution of responses at each stage of 
data collection can be found in the Appendix section. 
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Table 5-20:  Descriptive statistics of data collection stages regarding  

both interpretation and comprehension levels  
 

I N T E R P R E T A T I O N.....

I :: o-bfr    
Freq. Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-bfr 2.12 0.58 0.76 0.12 1.67 2.33 2.67 2.66 

Computer :: o-bfr 3.11 0.15 0.39 0.06 2.67 3.33 3.33 1.67 

Post-tour :: o-bfr 

43 

2.61 0.34 0.60 0.09 2.33 2.67 3.00 3.57 

Il :: o-aft    
Freq. Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-aft 1.72 0.89 0.95 0.16 0.67 2.00 2.33 3.23 

Post-tour :: o-aft 2.16 0.98 0.99 0.17 2.00 2.33 3.00 3.57 

Computer :: o-aft 

35 

2.57 1.26 1.12 0.19 2.33 3.00 3.00 3.90 

C O M P R E H E N S I O N.....

I :: o-bfr    
Freq. Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-bfr 1.87 0.76 0.87 0.13 1.00 2.00 2.67 2.90 

Computer :: o-bfr 3.12 0.28 0.52 0.08 2.67 3.33 3.33 2.00 

Post-tour :: o-bfr 

43 

2.36 0.28 0.53 0.08 2.00 2.33 2.67 3.57 

Il :: o-aft    
Freq. Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-aft 1.44 0.91 0.95 0.16 0.67 1.33 2.00 3.23 

Post-tour :: o-aft 1.77 0.82 0.91 0.15 1.33 2.00 2.33 3.33 

Computer :: o-aft 

35 

2.50 1.63 1.28 0.22 2.00 2.67 3.67 4.00 

 

The observation of measures can be listed as follows: 

 The mean and standard deviation of response distribution lines indicate that group    

I :: o-bfr had score levels more concentrated and group II :: o-aft had them spread 

out, particularly for comprehension levels. The consequence is that inferences about 

levels based on data distribution for group   II :: o-aft could be less precise than 

inferences about data for group I :: o-bfr.  

 Originally, at Preliminary stage, ‘2’ or lower was the referential score for 

interpretation and comprehension to response levels in both groups.  
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At other stages, both the mean and median are at higher levels. In fact, both the 

mean and median seem to be substantial, reaching nearly ‘3’ in post-tour activities 

and slightly above ‘3’ in computer activities, which indicates ‘rich’ interpretation levels 

existed in both groups, particularly in group I :: o-bfr responses. The relevance of 

these findings is the confirmation that both computer and post-tour activities had 

some impact on the background knowledge participants had that could be 

considered as characteristic to the population as well.  

 Contrasting the stages of treatment (computer and post-tour questionnaire) with the 

original reference (preliminary), i.e., subtracting number of responses at scores in 

preliminary questions from the number of responses at same scores in other stages, 

the statistical measures indicate decreases for original mean and median values of 

more than 2 scores. For example, consider that in the majority of responses the 

score of 3 values originally given to computer activities was reduced by computation 

of 1 value due to scores of 2 values initially given at preliminary stage. Nevertheless, 

the differences between mean values at stages of data collection remained 

proportional to original score distributions. In both groups, the mean values of 

distributions for interpretation at computer activities were almost double to the mean 

values of distributions at post-tour activities, and such difference for comprehension 

levels reached up to four times. This indicates that gains in score values for 

comprehension were more substantial than gains in score values for interpretation. 

5.2.2   :: INFERENTIAL STATISTICS FOR  
 SIGNIFICANCE OF SCORE DISTRIBUTIONS 

Inferential test analysis included T-test comparisons of score distributions in each 

dependent variable (interpretation and comprehension); General Linear Model tests of 

potential external factors influencing results of T-test comparisons and Pearson correlation 

tests. 

In this strategy, the T-test of statistics seems to be the most appropriate means to assess 

differences in small size distributions.  
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It is based in two formats that are interesting for the purposes of this research study.  The 

first format is used for dependent17 and paired distributions. The T-test compares values in a 

same sample in order to demonstrate variations in before – after treatment. The second 

format is used for independent distributions that may have different variances. This T-test is 

different since it compares different samples of distinct sizes. The second form of T-test was 

used to compare differences in the distributions of score values obtained in both computer 

and post-tour stages in relation to the initial ‘Preliminary’ stage.  

The goal of the T-test comparison of datasets was to confirm if the score distributions were 

significantly different at varying stages of the SSM-2004. Should test analysis indicate high 

probability for differences, the examination of such differences could reveal if hypothesis 

scenarios were meaningful in reference to the population. 

The Table 5-21 ahead shows a summary18 the T-tests results.  Number of responses at 

score distributions were compared at each of the SSM-2004 stages of (computer and post-

tour) activities in relation to the ‘Preliminary’ stage for each sub-sample group. 

The P-values of T-tests indicate that there seem to be significant evidence of differences 

between mean values of distributions, and that confirms hypothesis TWO and THREE, but 

not hypothesis ONE. Although some of the statistical evidence relies on low alpha levels 

such as 77% or 79% for interpretation, other levels are high and near 95% for 

comprehension. 

It seems external factors may have interfered with participants’ performance, particularly of 

students at group l :: o-bfr. They had obtained very high scores in open-ended questions of 

computer activities, but in the following days, they did not repeat such performance. Their 

scores after post-tour exercises were very low, so low that they are close to original scores 

at preliminary stage. That is why the values in hypothesis testing ONE for both groups were 

so close. 

                                                 
17  A comparison of before and after ‘paired’ situations in statistical test usually let us refer to the 

samples as ‘dependent samples’. A comparison of distinct stages of different samples can be 
considered a test of ‘independent samples.’ 

18 Detailed description of test results can be found in the Appendix section. 
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These results not only contradict expectations about knowledge transfer between stages of 

data collection, but they skepticism about validity and reliability of the scoring system,19 as 

well as validity of the online tool to reach effectively its purpose. 
 

Table 5- 21:  T- Test of Statistical significance 
 

  INTERPRETATION  P-value results 

 P-tour – Prel. I  :: o-bfr 
// Computer – Prel. I  :: o-bfr TTWWOO  0.015 confirms hypothesis at alpha level of 99% 

Computer – Prel. II :: o-aft 
// P-tour – Prel. II :: o-aft TTWWOO  0.21 confirms hypothesis at alpha level of 79% 

Computer – Prel. I  :: o-bfr 
// Computer – Prel. II :: o-aft TTHHRREEEE  0.54 does not confirm hypothesis 

 P-tour – Prel. I  :: o-bfr 
//  P-tour – Prel. II :: o-aft  OONNEE  0.82 does not confirm hypothesis 

 Computer – Prel. I  :: o-bfr  
//  P-tour – Prel. II :: o-aft TTWWOO  0.017 confirms hypothesis at alpha level of 95% 

 P-tour – Prel. I  :: o-bfr 
// Computer – Prel. II :: o-aft TTHHRREEEE  0.23 confirms hypothesis at alpha level of 77% 

COMPREHENSION P-value results 

 P-tour – Prel. I  :: o-bfr 
// Computer – Prel. I  :: o-bfr TTWWOO  0.002 confirms hypothesis at alpha level of 99% 

Computer – Prel. II :: o-aft 
// P-tour – Prel. II :: o-aft TTWWOO  0.03 confirms hypothesis at alpha level of 95% 

Computer – Prel. I  :: o-bfr 
// Computer – Prel. II :: o-aft TTHHRREEEE  0.49 does not confirm hypothesis 

 P-tour – Prel. I  :: o-bfr 
//  P-tour – Prel. II :: o-aft  OONNEE  0.56 does not confirm hypothesis 

 Computer – Prel. I  :: o-bfr  
//  P-tour – Prel. II :: o-aft TTWWOO  0.0004 confirms hypothesis at alpha level of 99% 

 P-tour – Prel. I  :: o-bfr 
// Computer – Prel. II :: o-aft TTHHRREEEE  0.065 confirms hypothesis at alpha level of 93% 

 hypothesis testing 
 

Since we must assume that external factors may have influenced results, we could then 

believe that the data configuration in group II :: o-aft could be more accurate than the data 

configuration in group I :: o-bfr.  

                                                 
19 The internal validity of the scoring system and the online tool were addressed in earlier sections of 

this paper. The external validity and reliability are explored in detail in next section. As we may see 
later, research measuring instruments appear to be suitably reliable. 
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Nevertheless, it is surprising that scores for comprehension levels in data about computer 

activities seem to show greater significance than scores for interpretation levels. The 

development of the visual resources with no intention to produce an online tutorial guideline 

specifically linked to each role-playing simulation exercises might be considered a potential 

reason for inexperienced students finding little connections between conceptual issues 

throughout the stages. Instead, it seems participants had more problems referring 

consistently to conceptual issues and their context than making intellectual connections by 

cognitive processes. 

Should there has been statistical significance in all instances, this would have evidenced 

that such experiences in varied stages involving post-tour and computer activities were very 

peculiar and unique and cannot be easily compared. In other words, variations of response 

scores at each of the stages could not have indicated knowledge gained through 

experiences, but knowledge gained in fresh experiences developed in each specific stage of 

SSM-2004.  

5.2.3   :: INFERENTIAL STATISTICS ABOUT CORRELATION  
 OF SCORE DISTRIBUTIONS 

Following the logical strategy adopted in this research design, correlation tests were 

developed of dependent variables since interpretation and comprehension were clearly 

identified as major dimensions of understanding. It was important to examine the correlation 

of score values for both dimensions. Expectations were that interpretation and 

comprehension had strong and positive linear correlation for all datasets. 

According to specialized literature, correlation is a standardized version for the slope of a 

representative line that measures the association between two quantitative variables. It is 

also known as ‘Pearson correlation,’ or ‘standardized regression coefficient,’ and it is 

obtained by multiplying the slope of the linear regression formula to the equal ratio of the 

sample standard deviations. The strongest and most positive association possible between 

two variables occurs when the correlation factor is close to +1.0. That means that each 

score in one of the variables has direct and mutual influence with the score of the other 

variable. 

The Tables 5-22 and 5-23 ahead indicate correlation factors for interpretation and 

comprehension between score pairs related to stages of SSM-2004 in each group.  
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The Table 5-22 suggests that the development of SSM-2004 activities did no follow a 

consistent and logical order of progression. Note that the sequence of correlation is 0.81 >> 

0.60 >> 0.72. That means participants started with nearly even distribution of scores for both 

interpretation and comprehension. Then, in the following stage, the dataset about computer 

activities had the lowest correlation factor at group I :: o-bfr.  
 

Table 5- 22:  Inferential data about Pearson Correlation Test 01  
        between interpretation and comprehension at group l :: o-bfr 

 

CCCooorrrrrreeelllaaattt iiiooonnn         000   111                                       INTERPRETATION   //   COMPREHENSION 

dependent samples Ratio Scatterplot 

Preliminary    I  :: o-bfr   0.81 

 

Computer    I  :: o-bfr   0.60 

 

Post-tour    I  :: o-bfr   0.72 

 
 

Compared to other charts the data appear to occupy the upper corner and centered in the 

chart area instead of concentrated along the ratio line of correlation.  
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The scores for interpretation were slightly higher and not so directly associated to 

comprehension levels. In other words, despite having high score gains at the end of the 

online process, participants of group I :: o-bfr showed contrasting scores for dependent 

variables.   

Looking at the chart about post-tour score distribution, we may see that the scores are 

slightly more concentrated at the right upper corner, which indicates better performance as 

compared to the preliminary stage. Since the correlation coefficient is higher than the 

preceding stage and the scores for dependent variables are higher, we may say that 

participants have achieved better understanding ultimately at the end of SSM-2204. That 

means participants were able to refer to the elements of visual resources although they 

could not connect those elements with meaningful references in their Mental Models. During 

the stage of post-tour role-playing exercises the scores are not high, but they show more 

consistency for participants’ measures of understanding. 

On the other hand, the correlation charts of group ll :: o-aft in Table 5-23 ahead seems to 

indicate a different situation in comparison with score distributions of the other group.   

The data in all stages of SSM-2004 activities seem to have a similar profile. The data 

appears to cluster around the correlation line rather than being concentrated in one corner. 

That indicates some participants achieved high scores while others attained low scores in all 

stages of SSM-2004. 

However, compared to the other group, the correlation coefficients between interpretation 

and correlation scores for group II :: o-aft are closer to 1.0 and positive. Although the 

members of this group did not attain high scores in the SSM-2004, they demonstrated more 

consistency in the conceptualization process by progressing through the stages toward 

stronger correlation ratios.  

The small sample size does not allow us to make predictions confidently; however, the high 

and progressing correlation ratios are very outstanding signs of rich understanding. 

As we may see, the correlation coefficients follow the following order 0.89 >> 0.91 >> 0.92.  

These numbers are very close; nevertheless, the trend appears to be very meaningful as 

compared to results of the other group. Since understanding was conceptually defined by 

the combination of interpretation and comprehension, the higher and more correlated these 

variables are the richer is the expressed understanding. 
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Table 5- 23:  Inferential data about Pearson Correlation Test 01 between  
        interpretation and comprehension at group ll :: o-aft 

 

CCCooorrrrrreeelllaaattt iiiooonnn         000   111                                           INTERPRETATION   //   COMPREHENSION  

dependent samples Ratio Scatterplot 

 
Preliminary   II  :: o-aft   0.89 

 

Post-tour   II  :: o-aft   0.91 

 

Computer   II  :: o-aft   0.92 

 
 

Another Pearson Correlation test allows comparison of score gains used for hypothesis 

testing. The Tables 5-24 and 5-25 ahead show the results.  

Comparing the difference of scores for responses between the preliminary stage and other 

stages of the SSM-2004 activities, it is possible to confirm distinct correlation ratios at sub-

sample groups. In group I :: o-bfr, (Table 5-24) the association between score gains for 

understanding variables shows approximately no significant correlation, or even a negative 

trend at both computer and post-tour stages of responses to open-ended questions.  
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Table 5- 24:  Inferential data about Pearson Correlation Test 02  at group l :: o-bfr 
 

                                       CCCooorrr rrreeelllaaattt iiiooonnn         000   222                                   INTERPRETATION   //   COMPREHENSION    
I :: o-bfr    Ratio Scatterplot 

Computer   I  :: o-bfr 
–  Preliminary   I  :: o-bfr   - 0.17 

 

Post-tour   I  :: o-bfr 
–  Preliminary   I  :: o-bfr     - 0.02 

 
 

Table 5- 25: Inferential data about Pearson Correlation Test 02 at group II :: o-aft 
 

                                       CCCooorrr rrreeelllaaattt iiiooonnn         000   222                                   INTERPRETATION   //   COMPREHENSION    

II :: o-aft  Ratio Scatterplot 

Post-tour   II  :: o-aft 
–  Preliminary   II  :: o-aft   0.88 

 

Computer   lI  :: o-aft 
–  Preliminary   II  :: o-aft   0.90 
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In Table 5-25, the situation appears to be in contrast to results of the first group. 

The correlation between score differences is statistically significant, strong and positive for 

both interpretation and comprehension.  

The coefficients in results of the second Pearson Correlation test reinforce findings in the 

first test and in the Descriptive Analysis section: comparing the two sub-sample groups, 

participants of group ll :: o-aft seem to have achieved low scores but better understanding in 

the thinking process towards conceptualization (see page 90).  

5.2.4   :: INFERENTIAL STATISTICS ABOUT ANALYSIS OF  
 VARIANCE AND MULTIPLE LINEAR REGRESSION 

Contemplating such results, one might question the reasons for people in group I :: o-bfr to 

have mismatched interpretation and comprehension levels and performance levels when 

performing tasks on line dropped dramatically when experiencing the role-playing simulation 

exercises. In order to address those issues at the statistical analysis, specific tests must be 

developed  in the General Linear Model (GLM) that are named either ANOVA (Analysis of 

Variance) or MLR (Multiple Linear Regression).  

Based on the assumption that the data had multiple linear variances, an investigation of the 

regression of statistically significant pairs of data sets examined potential factors that could 

have influenced the results noted in previous tests of inferential statistics. 

According to the literature on statistical tests, the purpose of the ANOVA test is to indicate 

statistically significant differences in potentially influential factors that makes an initial score 

distribution by testing differences of mean values in such parallel distributions. The variables 

that were measured (the scores given to responses at specific stages of the process) are 

called dependent variables. The variables that were manipulated or controlled (e.g., age, 

gender, cognitive styles, and so on...) are called factors or independent variables. By 

analyzing the variance, that is, by partitioning the total variance into the components due to 

true random error and the components that are due to differences between means, we may 

reach to P-levels of statistical significance. In other words, these variance components are 

then tested for statistical significance, and, if significant, we reject the null hypothesis of no 

differences between means, and accept the alternative hypothesis that the mean values are 

different from each other.  
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If mean values are different, we may say that one or more external factors may have 

contributed to resulting dependent variables (interpretation or comprehension) for any of the 

three hypotheses in this study. 

Therefore, ANOVA tests were developed by comparison of overlapping effects of potential 

factors that helped participants in each sub-sample group, such as the following: 

 gender,  
 age 
 previous contact with disability issues,  
 days in which activities were developed, 
 design field, and  
 participants’ dominant cognitive styles.  

The selection of those factors for examination was due to the original lack of balance in the 

sample distribution as discussed earlier in other sections of this study. In order to reduce 

complexity20 that is appropriate for ANOVA test environment, the overlapping effects 

between gender, age and previous contact with disability issues were examined initially, 

since those factors could be considered as influencing responses given at preliminary stage. 

Then, another set of tests compared multiple influences of design field, the days for 

activities and dominant cognitive styles; such factors could have direct relationship with the 

development of SSM-2004 activities. 

The Table 5-26 ahead indicates the first set of univariate tests including factors and their 

potential influences.  

The table presents the potentially influential factors along with brief description of categories 

used for cross-examination. Then, we see a list of important values for calculation of linear 

regressions followed by the P-level for each combination of factors.  

Although the data in the tables do not reveal all background calculations and indexes, they 

allow us to have an overview of important information.  
 
 
 
 

                                                 

20  Usually, univariate ANOVA tests assess one-to-one factor relationships influencing a single 
dependent variable at a time. It can be developed considering the simultaneous impact of no 
more than four independent factors for each dependent variable.  
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Table 5- 26: The ANOVA test 01 for influences of external factors on  
interpretation – an example 

 

I :: o-bfr Post-tour – Preliminary      

Dependent 
variable 

 
INTERPRETATION 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 - A3 
01 - A4 

18 or less 
19 - 21 
22-24 
25 or more 

26 - C1 
17 - C2 

yes 
no 

Mean square 0.001 0.81 0.22 

Sum of Squares 0.001 2.43 0.22 

dof 1 3 1 

F value 0.001 0.75 0.20 

P level 0.97 0.53 0.65 

Covariance  (SS/N)2 
 Post-tour 

–   Preliminary 
I :: o-bfr 

0.02 
I :: o-bfr 

0.07 
I :: o-bfr 

0.04 
gender 0.24 0.02 0.00 

age 0.02 0.55 0.03 
previous contact  0.00 0.03 0.26 

Correlation 
 Post-tour 

–   Preliminary 

I :: o-bfr 
0.03 

I :: o-bfr 
0.08 

I :: o-bfr 
0.08 

gender 1.00 0.05 -0.01 
age 0.05 1.00 0.09 

previous contact  -0.01 0.09 1.00 

Sum of Squares, SS = 6.50 Mean Square = 6.50 Intercept F value = 6.00 

Error SS = 40.09 Error MS = 1.08 Error dof = 37 
Intercept 

P value = . 0.02 . 

 

Among important elements of these ANOVA tables are the rows related to the description of 

categories for each of the factors in columns and the display of both correlation and 

covariance for cross-comparison between factors.  

In the row with description of categories we may see the number of participants classified in 

different groups. For instance, in the gender category, there were 18 males and 25 females; 

27 participants were 18 years of or less and 26 people declared having previous knowledge 

about mobility or wayfinding problems due to contact with friends or family members who 

experience such problems frequently. 
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At the bottom of the table, the data in shaded boxes indicate results of univariate tests of 

significance, considering intercepting effects between factors.21  

According to data shown in the first ANOVA test in Table 5-26, we may see that one by one 

set of pairs for gender, age, and previous contact with disability do not seem to have 

influenced separately the results for the pair ‘Post-tour – Preliminary’ of group I :: o-bfr. 

Overlapping factors may not have affected these results either, since the P-value suggests a 

probability of 98% of instances in which such finding could be applicable to the population of 

design students. Note that covariance and correlation values are very low as compared to 

desirable levels of +1.0. 

The next illustration (Table 5-27) shows the configuration of ANOVA test results based on 

other set of factors: cognitive styles, days of SSM-2004 and design fields of study. 

 

 

 

                                                 
21 In the same way as the P-value in T-tests, the P-level is the measurement of significance for 

ANOVA analysis, and its highest tolerance is also equivalent to 0,05, considering the alpha 
confidence level of 95%. The higher the P-level, the less we can believe that the observed relation 
between variables in the sample is a reliable indicator of the relation between the respective 
variables in the population where that sample has been originated. Specifically, the P-level 
represents the probability of error that is involved in accepting our observed result as valid, that is, 
as "representative of the population" in general.  

 
Both P-level and P-value must be examined together. A low P-level (≤ 0.05) indicates that a 
factor’s variance estimate seems close to the variance estimate of the dependent variable. This low 
value also indicates that many factors have overlapping variances which seem to intersect and 
produce a combined impact on the dependent variable. The ‘F’ in the table corresponds to the F-
test, which tests whether the ratio of the two variance estimates is significantly greater than 1.0. 
The ‘SS’ refers to the Sum of deviant Squares, which gives us the variance (sums of squares) 
based on the within-group variability. It yields a much smaller estimate of variance than 
computation based on the total variability (the overall mean). The ‘SS error’ account for actual 
differences that might exist between the means other than internal variability between factors. 
 
If the ANOVA test shows significant results, we may reject the ‘null hypothesis’ of no existing 
differences between means, and accept the alternative hypothesis that the means (in the 
population) differ from each other. Clearly, we may say that different means between the 
dependent variable and potentially influencing factors may evidence that some influence actually 
could possibly be measured. 
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Table 5- 27: The ANOVA test 02 for influences of external factors  

on interpretation – an example 
 

I :: o-bfr Post-tour – Preliminary      

Dependent 
variable 

 
INTERPRETATION 

multiple-factors cognitive styles days of SSM-2004 design field 

categories 

03-S1, 08-S2 
12-S3, 05-S4 
04-S5, 03-S6 
01-S7, 01-S8 

abstract 
concrete 
active 
reflective 

14 -  T1 
17 -  T3 
12 -  T5 

monday 
wednesday 
friday 

15 - D1 
08 - D2 
14 - D3 
04 - D4 
02 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 0.59 0.88 1.77 

Sum of Squares 4.74 1.77 7.09 

dof 8 2 4 

F value 0.42 0.63 1.27 

P level 0.90 0.54 0.30 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

I :: o-bfr 
- 0.03 

I :: o-bfr 
0.04 

I :: o-bfr 
-0.20 

cognitive styles 6.40 - 0.13 0.65 
days of SSM-2004 - 0.13 0.62 0.07 

design field  0.65 0.07 1.25 
Correlation 

Post-tour 
–   Preliminary 

I :: o-bfr 
- 0.01 

I :: o-bfr 
0.05 

I :: o-bfr 
-0.16 

cognitive styles 1.00 - 0.07 0.23 
days of SSM-2004 - 0.07 1.00 0.08 

design field  0.23 0.08 1.00 

Sum of Squares, SS = 0.47 Mean Square = 0.47 Intercept F value = 0.34 

Error SS = 39.05 Error MS = 1.39 Error dof = 28 
Intercept 

P value = 0.57 

 

Considering the potential effect of cognitive styles, days on which activities occurred and 

design field of studies, such isolated factors do not seem to have influenced results for the 

pair of ‘Post-tour – Preliminary’ stages of group I :: o-bfr. 

Moreover, when contemplated as a group, such factors do not suggest any intersecting 

effect. Notice that the P-levels, P value, and Error SS are high, and Covariance and 

Correlation figures are low.   
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The archive of 16 ANOVA tests that were developed for the treatment stages of data 

collection in SSM-2004 can be found in the Appendix.  

The Table 5-28 ahead presents a summary of results, indicating univariate factors along 

with the corresponding index of statistical significance, the P value, for before-after stages of 

SSM-2004.  
 

Table 5- 28: Summary ANOVA test results showing statistically significant  
influence of external factors on dependent variables 

 
 

    A N O V A        SIGNIFICANCE  ( P-levels )  OF POTENTIALLY INFLUENTIAL FACTORS 

U N I V A R I A T E 
 gender age contact 

disability 
cognitive 

styles 
days 

SSM-2004 
design 

field 

INTERPRETATION P value       

Post-tour  I ::o-bfr 
– Preliminary I ::o-bfr 

0.02  : .. 
.. :  0.57 0.97 0.53 0.65 0.90 0.54 0.30 

Post-tour  Il ::o-aft 
– Preliminary Il ::o-aft 

0.07  : .. 
.. : . 0.04 . 0.34 0.94 0.07 0.08 0.67 0.09 

Computer  I ::o-bfr 
– Preliminary I ::o-bfr 

0.00  : .. 
.. :  0.00 0.44 0.21 0.75 0.30 0.25 0.44 

Computer  Il ::o-aft 
– Preliminary Il ::o-aft 

0.03  : .. 
.. :  0.55 0.21 0.96 0.21 0.14 .  0.01  . 0.17 

COMPREHENSION P value       

Post-tour  I ::o-bfr 
– Preliminary I ::o-bfr 

0.02  : .. 
.. :  0.57 0.72 0.34 0.99 0.90 0.54 0.30 

Post-tour  Il ::o-aft 
– Preliminary Il ::o-aft 

0.34  : .. 
.. : . 0.04 . 0.68 0.72 0.18 0.16 0.76 0.12 

Computer  I ::o-bfr 
– Preliminary I ::o-bfr 

0.00  : .. 
.. :  0.00 0.36 0.30 0.97 0.72 0.26 0.35 

Computer  Il ::o-aft 
– Preliminary Il ::o-aft 

0.02  : .. 
.. :  0.27 0.29 1.00 0.34 0.29 .  0.03  . 0.32 
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Noticeable in the Table is the factor related to varied ‘days of the week for the SSM-2004’ 

activities program seems to be the single one that might have had some impact on 

interpretation and comprehension score gains of group II :: o-aft at the stage of computer 

activities [Computer – Preliminary]. However, the P-value for that specific factor ANOVA 

univariate test is 0.55 and 0.27 for interpretation and comprehension, respectively. The 

examination of such high values suggests that the significance of that particular factor is 

strong but is isolated and, consequently, it may not have any intersecting significance on 

other factors in this comparison.  

If we look back at the result of T-tests in other tables, we will see that the relation between 

this pair of [Computer – Preliminary] stages was statistically significant. Therefore, it is worth 

considering if a different schedule in SSM-2004 could have contributed greater effectiveness 

of computer activities. 

By comparison of coefficients of all P-levels, findings reveal that other factors, such as 

‘previous contact with disability,’ ‘cognitive styles,’ and ‘field of design studies,’ were also low 

for score gains in group II :: a-ft at the stage of post-tour activities [Post-tour – Preliminary]. 

Notice that some of those numbers are very small, particularly, for score gains in 

interpretation. Although those values are elevated above the P-value ≤ 0.05, they suggest 

that those factors individually had little influence, but such impact might have been slightly 

stronger if cross-measuring procedures could compute mutual influences together in 

multivariate tests rather than using univariate tests. 

After comparison between ANOVA univariate test results, this investigation developed a 

Multiple Linear Regression testing procedure using the GLM calculation named ‘Wilks,’ with 

Sigma restricted parameterization (consideration of category related variables instead of 

continuous variables). Such tests involved overlapping combinations of linear relationship 

for all varying factors. 

In such test, the dependent variables were considered the data from separate scores for 

interpretation and comprehension for each pair of SSM-2004 stages (for instance, 

Preliminary and Computer, instead of Computer – Preliminary). The independent or 

manipulated variables were all external factors considered as a single group (gender, age, 

previous contact with disability, cognitive styles, days of SSM-2004 activities and fields of 

studies in design).  
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The table 5-29 ahead summarizes the statistical significance (P-level) of influential factors 

on dependent variables. All results of the MLR test were compiled in the Appendix.  
 

 Table 5- 29: Summary MLR Wilks test results showing statistically significant  
influence of external factors on dependent variables 

 
 

M. L. R.    Wilks        SIGNIFICANCE  ( P levels )  OF POTENTIALLY INFLUENTIAL FACTORS 

M U L T I V A R I A T E      gender age contact with 
disability 

cognitive 
styles 

days of 
SSM-2004 design field 

INTERPRETATION        

Post-tour  I ::o-bfr  & 
Preliminary   I ::o-bfr 

 

0.44 0.59    0.03  .    0.001  . 0.78 0.19 

Post-tour Il ::o-aft  & 
Preliminary  Il ::o-aft 

 

0.22 0.78 0.06 0.19 0.25    0.01  . 

Computer I ::o-bfr  & 
Preliminary   I ::o-bfr 

 

1.00 0.16 0.42 0.41 0.75 0.27 

Computer Il ::o-aft & 
Preliminary  Il ::o-aft 

 

0.09 0.68    0.03  . 0.16 0.25 0.90 

COMPREHENSION       

Post-tour  I ::o-bfr  & 
Preliminary   I ::o-bfr 0.93 0.48 0.21 0.25 0.68 0.22 

Post-tour Il ::o-aft  & 
Preliminary  Il ::o-aft 0.42 0.71 0.09 0.31 0.46    0.001  . 

Computer I ::o-bfr  & 
Preliminary   I ::o-bfr 0.90 0.30 0.23 0.56 0.68 0.18 

Computer Il ::o-aft & 
Preliminary  Il ::o-aft 

 
0.17 0.62 0.10 0.37 0.41 0.84 

 

An examination of those factors is important for us to identify potential reasons for the 

research outcomes since they showed lack of balance between sub-samples in all activities 

and did not evidence strong statistical significance in all T-tests.  
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Notice that in this set of tests there were more values near the alpha tolerance of confidence 

level (α = 95%). Interesting is that, confirming the high P-value of ANOVA test, the factor 

about days of SSM-2004 did not seem sensitive to multiple relations with other factors as 

indicated in the M.L.R. test.  

Some other factors seemed to have produced innocuous results. Definitely, the M.L.R. test 

suggests we may rule out ‘age’ related differences as an influential factor.  

In addition, the data suggests the distinct ‘gender’ distribution in the sub-sample does not 

have meaningful impact on dependent variables. Although the P-level of factor ‘gender’ for 

group ll ::o-aft seems close to the maximum tolerance level of significance as compared to 

other P-values in the table, it is about twice the size of the probability level that could make 

us reject the null hypothesis of no influences.  

Nevertheless, we may see that the factor about the uneven distribution of ‘fields of studies in 

design’ seems to be an important factor influencing both interpretation and comprehension 

levels, particularly at Post-tour stage of activities of group II :: o-bfr. As discussed earlier in 

the Descriptive Analysis section, the Architecture students were heavily concentrated in 

group I:: o-bfr, more Graphic design students were in that group than the other sub-sample 

group. It appears that the low proportion of students from those areas may account for lower 

scores in Post-tour questionnaires in group ll :: o-aft.  

Other factors that might have combined to influence results are related to ‘contact with 

disabilities’ and participants’ ‘cognitive styles’.  Although the factor ‘previous contact with 

disability’ does not show high statistical significance as compared to other factors it 

suggests being a strong factor at many stages of SSM-2004 activities.  

The number of people who declared having previous experience with disability issues 

personally or along with friends or relatives are concentrated in group I :: o-bfr. However, the 

data suggests that the stages in which ‘previous contact with disabilities’ could have made 

participants perform differently in both groups are those immediately following the initial set 

of SSM-2004 exercises, either using the online tool or experiencing the simulation tour.  

Compared to the high scores in responses given for the online tool, the participants’ scores 

at the post-tour stage were very low. It seems the experience of mobility and wayfinding 

problems challenged students to reconsider what they had originally thought concerning 

previous life experiences and the content of the online tool.  
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Uncertain about their beliefs, they might had problems responding to post-tour open-ended 

questions. On the other hand, participants in group II :: o-bfr were evenly distributed relative 

to previous contact with disability issues. However, the data suggest that those people who 

had such contact performed differently than participants who did not have that experience. It 

seems as if people who had background experiences with disability issues were able to 

establish conceptual links with SSM-2004 activities and reflect more substantially after 

performing all SSM-2004. 

The MLR tests confirmed existing the impact of cognitive styles for members of group           

I :: o-bfr, in particular, as it was discussed previously. It is interesting that the concentration 

of people who seem to be strong concrete perceivers and active processors appear to have 

experienced problems with the task of expressing their thoughts on open-ended questions 

shortly after the role-playing simulation tour.  

The only statistically significant factor relative to cognitive styles suggests a potential 

explanation for participants poor performance in responses given after the simulation tour. 

The post-tour questionnaire does not measure tour performance itself but explores people’s 

‘conceptualizations’ about the ‘breakdown’ of activities caused by mobility and wayfinding 

design issues. Therefore, people whose dominant cognitive style is based on concrete 

perception and active processing probably performed better responding online since active 

thinking about personal experiences was embedded in the content of that activity as 

opposed to the post-tour questionnaire, which occurred ‘after’ (instead of ‘during’) role-

playing simulations.  

The post-tour questionnaire might have been to those participants an unpleasant and 

unwanted task. 

5.2.5    :: INTER-RATERS RELIABILITY TESTS 

The findings presented in both Descriptive and Statistical Analyses offer interesting points 

for discussion about achievements in research goals. However, none of those findings could 

be considered essentially trustworthy if this investigation had not explored reliability tests. 

The scores on which the investigator based the analytical procedures originated from my 

personal assessment. Therefore, such scores had to be confronted with scores from other 

raters; consequently, that would indicate whether distributions from distinct sources were 

correlated and statistically significant.  
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This section presents the strategy used for the inter-raters reliability (IRR) tests. 

Basically, the IRR tests consist of a collection of Pearson Correlation tests involving mutual 

association of distributions provided by all collaborating raters. The tests can be considered 

meaningful if the correlation ratios between all raters are positive, statistically significant and 

strong (nearly 1.0). 

Initially, Universal Design experts were carefully selected to act as raters since collaborators 

had to perform comfortably operating within the same conceptual framework in the simplified 

model of Universal Design. Although the investigator had submitted the completed version 

of the online tool to a panel of UD experts for a collection of exams and criticisms, their 

participation was not be assured for assessment of participants’ responses.  

Those people in the UD paned usually are very busy, and their schedule of available time 

for contribution conflicted with the timeframe of research activities. Additionally, those 

experts live in different locations, and that could be a problem in the event some face to face 

contact was required. Therefore, the decision made in this investigation was to include as 

raters the UD experts who were working in the Center for Universal Design at North Carolina 

State University.  

Besides using the investigator’s own scores in the test, other data were provided by four 

collaborators for the IRR: Leslie Young, Mara Whitney, Rex Pace and Richard Duncan. All 

had previously participated in preparatory tasks for this research design by either performing 

directly in SSM-2004 activities or serving in the review panel of the online tool. (Hereafter, 

this study refers to them as being in the following group: R01, R02, R03, R04 and R05.) 

The scope of the inter-raters reliability included numerous steps: 

 Initially, a random sampling of participants’ responses was collected at each of the 

three major open-ended questions at three stages of SSM-2004 activity.  

 Considering that the raters might not have time available to make repeated 

assessments and evaluate up to 4212 statements, the investigator selected 15 

responses for every question in one of the sub-sample groups.  

 Then, an assessment form was produced  in a spreadsheet file that reserved open 

cells for raters to mark their scores in print or in digital format.  
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 Also, a set of guideline instructions was prepared including some good examples of 

the ratings the investigator had made. In such guidelines, small assessment 

exercises were created for raters to practice the activity.  

 Finally, the investigator submitted the material simultaneously to all raters in a face-

to-face meeting. During the meeting the investigator described research procedures 

and presented the definition of both the dependent variables and the independent 

variables, but did not reveal own score records.  

 The raters discussed the conceptual definitions highlighting their own perspectives; 

they read the material, and they followed instructions in a mock-up assessment 

exercise. The raters were given the opportunity to exchange points of view by 

checking the mismatches in their scoring process.  

 Those collaborators worked individually for nearly one month on the IRR material in 

print and in digital format. 

 The investigator had occasional meetings with some raters who wanted to clarify the 

IRR procedures. Then, short reports about the content of those meetings were 

prepared and the same information was made available to other raters.  

Although the investigator encouraged raters to perform assessment to similar way it was 

originally done during initial stages of analysis, The investigator had no means of controlling 

their activities. Some raters reported later that they did their scoring quickly and easily, while 

others found it difficult to evaluate and distinguish between statements.  

This is one reason the investigator decided to use his own original assessments instead of a 

combination of scores from raters. Despite the expertise, commitment and intellectual 

competence of the raters, the lack of systematic control of their activities made the 

investigator reluctant to use scores other than his own.  

In the event the IRR test might have indicated null, inconsistent or statistical insignificance 

between the investigator’s and other raters’ scores, the collaborators would have completed 

the remaining part of their assessment and used the mean distribution of those scores 

instead of the investigator’s. 

After the investigator received the last set of scores from raters, he prepared the IRR test.  
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That consisted of using the standard Pearson Correlation tests for all score distributions as 

listed according to the average of responses at each stage. There were 15 average 

responses per stage, per sub-sample group, and per dependent variable, which resulted in 

10 lists of 90 scores.  

The investigator considered using average scores in the IRR test instead of actual scores 

for each question in order to limit the variability of scores at each stage of SSM-2004 so that 

the variability measured during tests could be attributed to rater’s perspective only. Since 

scores for each response in a stage of SSM-2004 could counter-balance one to another 

depending on the type of question, the average of responses, would eliminate inevitable odd 

responses to one of the three questions and participants’ overall performance could be 

compared. 

In the Picture 5-21 ahead, an overview of scatter plots for the Pierson Correlation tests 

involve all five raters, including the investigator. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 5- 21:  Overview of histogram scatter plots and  Pearson Correlation Test 01 between  
        interpretation and comprehension of group l :: o-bfr 
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The picture shows a cross reference of raters’ scores between rows and columns.  

There are also small histograms for an overview of data behavior in the score distributions.  

Notice that the scatter plots located in the left and middle columns and the middle row (gray 

background) correspond to correlation tests made for comparison between my score 

distributions and that of each rater.  

The scatter plots located above the horizontal gray row correspond to tests of distributions 

of interpretation levels. The scatter plots located to the right of the second gray column and 

below the gray middle row refer to correlation tests for scores of comprehension levels.  

Other scatter plots in the squared area at lower left corner represents cross testing between 

interpretation and comprehension scores of all raters.  
 

The data in all charts seem concentrated along the diagonal red line that represents the best 

probability for regression towards similar behavior in the data about the population of design 

students at the College.  

Overall, the charts of correlation tests show positive coefficients that are statistically 

significant and indicative of strong associations.  

The Tables 5-30 ahead indicate a summary of results in actual quantities for correlations 

between all raters’ interpretation distributions and comprehension distributions. 

Notice that the distributions were identified by the letters ‘RI’ (rater’s scores for 

interpretation) or ‘RC’ (rater’s scores for comprehension) followed by a number from 00 to 

04. The data scores under ‘R00’ correspond to those in my assessment.  

As we may see, the overall correlation ratio between the investigator’s scores for 

interpretation and comprehension is ‘0.89’ and it is slightly lower than some other ratios 

such as ‘0.91’ and ‘0.94.’ However, it is higher than a large majority of other coefficients.  

Considering the comparison between mean values, the investigator’s score distribution 

shows the highest level for interpretation and a mid-value for comprehension.  

The same occurs for the standard deviation, which seems to be averaging other ratios.  
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Table 5- 30:  I.R.R. Test - 01 with results of Pearson Correlations considering all raters’ 
      assessments of interpretation and comprehension levels 

 

           INTERPRETATION   &   COMPREHENSION 

Data Summary of Correlation Ratios III ...    RRR...    RRR...    ttteeesssttt    

000   111       RI 00 RI 01 RI 02 RI 03 RI 04 

RC 00    0.89  .    0.74  .    0.81  .    0.82  .    0.84  . 

RC 01    0.91  .    0.79  .    0.83  .    0.85  .    0.85  . 

RC 02    0.88  .    0.76  .    0.91  .    0.84  .    0.84  . 

RC 03    0.90  .    0.82  .    0.85  .    0.89  .    0.76  . 

RC 04    0.85  .    0.67  .    0.83  .    0.78  .    0.94  . 

2.34 
2.13 

2.30 
2.15 

1.83 
2.06 

2.20 
2.17 

2.09 
1.92 MEANS 

STD. DEV. 
R I 00 
RC 00 

1.02 
1.05 

R I 01 
RC 01 

1.08 
1.03 

R I 02 
RC 02 

0.94 
1.09 

R I 03 
RC 03 

0.98 
1.02 

R I 04 
RC 04 

1.22 
1.08 

 

Therefore, the data in this table suggests that adopting the investigator’s scores as the basis 

for argument in this research did not appear to result in extraordinary coefficients compared 

to any other raters’ work. 

The tables 5-31 and 5-32 ahead present graphic representations of other IRR tests for 

distributions related to direct comparisons of raters’ assessments with the investigator’s 

score distributions only. 
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Table 5- 31:  I.R.R. Test - 02 with graphic representation of results of  
Pearson Correlations regarding Interpretation  

 

I. R. R. test  0 2   INTERPRETATION 

correlations between raters box plots scatter plots 

RI 00  //  RI 01 0.83 

  

RI 00  //  RI 02 0.87 

  

RI 00  //  RI 03 0.93 

  

RI 00  //  RI 04 0.82 
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Table 5- 32:    I.R.R. Test 02 with graphic representation of results of  
Pearson Correlations regarding Comprehension 

 

I. R. R. test  0 2   COMPREHENSION 

correlations between raters box plots scatter plots 

RC 00  //  RI 01 0.88 

 

RC 00  //  RI 02 0.86 

  

RC 00  //  RI 03 0.84 

 
 

RC 00  //  RI 04 0.87 
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In other words, rather than showing associations between interpretation and comprehension 

levels the content of these tables highlights comparisons between the investigators and 

other raters’ score distributions for interpretation and similar comparisons for 

comprehension. The data include larger illustrations of main box plots and scatter plots.  

We may see that the correlation coefficients are positive, strong and statistically significant 

in all comparisons.  

Furthermore, the data suggest that, despite higher correlation coefficients for interpretation, 

raters have more agreement on comprehension score levels as compared to interpretation 

score levels. We can reach such conclusion by the subtraction of the lowest coefficient from 

the highest coefficient. This way, we may see that the difference is 0.11 (0.93 – 0.82) for 

interpretation and 0.04 (0.88 – 0.84) for comprehension.  

The scatter plots seem to indicate that the distribution of interpretation scores is 

concentrated in the upper right corner and are located closer to the correlation line. In the 

distribution of comprehension scores, the data is slightly more spread out even though they 

gravitate near the correlation line as well. The means and standard deviations indicated in 

the box plots suggest that the best correlation ratios were between R00 and R03.  

In short, the inter-raters reliability tests indicated that the score distributions used for 

development of research analysis were strongly correlated with other data provided by 

independent collaborators. Overall, the large majority of correlation coefficients of all raters 

was around 82% and 92 %. The range of 18% and 8% residues might be explained by one 

of the following reasons: first, the lack of extensive training that could affect raters’ accuracy; 

or second, the reduced number of scores in sampling procedures. 

 
 

5.2.6   ::   DISCUSSION ABOUT INFERENTIAL ANALYSIS BASED ON  
 STATISTICAL TESTS FOR SIGNIFICANCE, CORRELATION 
 BETWEEN VARIABLES AND INTER-RATERS RELIABILITY 

Overall, statistical tests consolidated critical evidence about hypotheses testing and the 

significance of external factors that altered initial expectations in the research design. Most 

of the hypotheses tests presented meaningful positive results and points for consideration 

as referring to the theoretical framework. Certain statistical tests, however, showed low 

significance for differences in mean values of score distributions.  
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Those results were intriguing and justified particularly because of the small sample size, the 

unbalanced distribution of sample groups, and, consequently, the considerable influence of 

external factors. Research evidence at low probability for reference to the population 

seemed to have proved hypothesis ONE. Numbers indicating the impact of online visual 

resources in role-playing simulations exist but are too small to express statistical 

significance. Comparing score distributions of responses to the post-tour questionnaire, it 

was expected that the experience of participants in group I :: o-bfr, who were initially 

exposed to the online visual resources, could show better performance than participants 

who had not gone to the computer laboratory at that time. In fact, the examination of scores 

suggested that few people of group I :: o-bfr had higher gains in both interpretation and 

comprehension levels through research stages as compared to people of the other group. 

However, these meaningful numbers cannot be considered as representing the population 

since statistical tests did not reveal significant probability coefficients that such gains could 

be obtained repeatedly from consideration of other samples.  

An intriguing aspect of this outcome was that the high levels for both interpretation and 

comprehension demonstrated in responses to computer activities dropped to very low levels 

in responses to the post-tour questionnaire following that sequence of activities. The 

research design had depended on one group to demonstrate the potential influence of visual 

resources for later reflective thinking about role-playing simulation activities, but external 

factors due to concentration of individual characteristics in uneven sample sizes seemed to 

have distorted results.  

For hypothesis TWO, research findings actually demonstrated statistically significant results. 

The statistical T-tests revealed a significant difference in both sample groups when 

responses to computer activities were compared to responses to role-playing simulations. 

Considering the comparison of score distributions for each group in responses given at 

stages of computer activities and post-tour questionnaires of SSM-2004, we may say that 

the responses given after online visual resources in both groups have achieved higher 

levels for both interpretation and comprehension than responses given at the stage of post-

tour questionnaires.  

That might allow us to say conditionally that isolating and comparing the two initial sources 

of information, reflection on the content of online photo-questionnaires appears to have 

provided much greater understanding than reflection on role-playing simulation exercises. 
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Certainly, such conclusions must acknowledge that it is practically impossible to isolate 

exposure to information from influence in either set of activities. Nevertheless, it is a fact that 

in the first set of activities for each group, people in group I :: o-bfr achieved very high 

scores for interpretation and comprehension (slightly more for interpretation than 

comprehension), whereas people in group II :: o-aft showed substantially less increase in 

response scores of post-tour questionnaire from scores related to the preliminary stage.   

The findings at tests of hypothesis ONE and TWO suggest that using the online visual 

resources may provide more incentives for active thinking than responding to questionnaires 

after participating in role-playing simulation exercises. Responding to open-ended question 

of the post-tour questionnaire represents a shift from active thinking to reflective thinking, 

and it might not be directly related to the set of role-playing activities. The ‘restructuring’ of 

ideas developed during computer activities toward conceptualization does not seem to be 

directly related to reflective thinking about the environmental challenges experienced during 

the simulation tour. 

For hypothesis THREE, it appears that there is low probability of statistically significant 

evidence indicating that, at the end of SSM-2004 activities, the sub-sample groups differed 

in rich levels of interpretation and comprehension. This means that the sequence order 

between computer and role-playing activities would seem to have been of little 

consequences. Unfortunately, the large number of people who apparently were confused by 

the lack of clearly stated directions in the instructions for activities seemed to surpass the 

number of people who demonstrated strong gains of score values for understanding. 

Considering the small sample size, this unbalanced proportion could have reduced the 

statistical confidence level for results. 

However, the examination of trends in score gain distributions for both groups suggests 

contrasting considerations.  

Although group I :: o-bfr had higher scores for interpretation and comprehension particularly 

in computer activities, compared to the number of people involved such performance was 

less substantial than the performance of people in group II :: o-aft, in which gains of double 

and triple score values in both interpretation and comprehension exceeded nearly one third 

of the total number of people in that group.  
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Furthermore, group I :: o-bfr achieved very low scores for interpretation and comprehension 

but reaching levels that were slightly higher than those achieved at the preliminary stage, 

whereas people in group II :: o-aft showed a substantial increase in response scores of 

computer questionnaire from scores related to the previous post-tour stage.  

In addition, the data suggests that despite the lack of statistical significance for interpretation 

levels, there is statistically significant probability that responses for comprehension levels 

evidenced some substantial progress for group II :: o-aft between stages of post-tour and 

computer activities. Also, comparing the extent of influences the stages might have on each 

other, group II :: o-aft seemed to have had fewer people who lost score values for 

understanding at the end of SSM-2004 activities than group I :: o-bfr. That means fewer 

people have provided statements showing poorer understanding than the statements given 

initially at the preliminary stage.  

Finally, the examination of results of correlation tests for dependent variables revealed that 

the scores for interpretation and comprehension of responses between research stages in 

group II :: o-aft were positively and strongly correlated (see Table 5-25, page 238). The 

same tests indicated nearly no correlation between scores of responses between stages in 

group I :: o-bfr (see Table 5-24, page 238). Even when considered separately, the scores for 

each set of activities appear to show strong correlation only for group II :: o-aft. Considering 

that the definition of understanding in the scope of this work requires a balance between 

interpretation and comprehension, such results evidence that people in group II :: o-aft 

demonstrate poorer understanding than people in group I :: o-bfr. 

Seeking means of confirmation or not of hypothesis FOUR, evidence indicates that this 

research study developed a useful and reliable tool for assessment of understanding. 

Moreover, the investigation of potential causes for the surprising performance of people in 

group I :: o-bfr by scoring much higher during activities in the computer laboratory than 

shortly after role-playing simulation seems to have provided important connections between 

conceptual models of cognitive learning in the theoretical framework.  

Considering that participants of group I :: o-bfr might record scores at least similar to those 

obtained during responses to computer activities, this investigation explored the detailed 

assessment of potential factors that might have influenced results. Therefore, conjectures 

could be devised based on statistical tests of influences of multiple identified factors.  
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The study of external factors influencing results provided very important evidence for 

consideration of developing similar educational strategies in the future.  

The major external factors identified during both descriptive and statistical analysis were 

related to the concentration in group I :: o-bfr of people with certain dominant cognitive 

styles and those who expressed familiarity with disability related issues.  

The dominant cognitive styles for perception and processing of experiential information may 

influence understanding as that relates to the media through which information was 

provided. 

Statistical tests of multi-linear regression suggested that age and gender do not influence 

students’ performance in reflection about the need for user-friendly design features of built 

environments. Instead, the previous exposure to disability issues due to experiences of 

mobility or wayfinding problems personally or along with friends or relatives may be a strong 

factor affecting understanding. 

Among other important factors, the reluctance to perform computer activities that 

participants demonstrated as compared to the excitement for experiential learning must be 

considered seriously. Participants in both SSM-2004 and SSM-2005 revealed that 

convenience for accessing information online at a computer laboratory or in personal 

laptops does not appear to be a strong enough motivator for development of computer 

activities after the experience of role-playing simulation has occurred.  

The positive side of conclusions refers to the logical consistency of results: 

 Research procedures and findings seem to be closely related to the theoretical 

framework.  

 A reliable score system was developed to measure interpretation and 

comprehension levels, as those dimensions could be strong indications of 

understanding as overt expressions of people’s cognitive processes.  

 The examination of participants’ statements of conceptual issues seem to 

support the notion that visual images help individuals form new Mental Models 

about unfamiliar user-environment relationships.  

 Further, research outcomes suggest the importance of applying combined 

instruction strategies that include online visual resources in combination with 

role-playing simulation activities. 
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However, the negative side of the impact of external factors on conclusions is related to the 

following: 

 The small sample size and varied external factors appear to have affected results.   

 The small number of research subjects divided into sub-sample groups does not 

allow confidence for predictions in regard to the population of design students but 

only conjectures based on trends from data configuration. 

 Among other external factors that might have influenced results there is evidence of 

some students expressing strong resistance to perform computer related activities, in 

general, and particularly when computer related activities occurred after role-playing 

exercises. One of the potential reason for such resistance could be attributed to 

restrictions imposed by research design. Probably, the strict control of procedures 

online for consistent data collection may have reduced participants’ expectations of 

enjoyment of playful exploration of ideas and meanings conveyed by imagery.  

 In addition, the lack of synchronization between the development of SSM-2004 with 

class activities of design studios, whereby a schedule mismatch had students’ 

submission of assignments occurring closely to the date for online activities. This 

mismatch could have contributed to low attendance of group II :: o-aft at the 

computer laboratory.  

Therefore, it seems important that both online visual resources and role-play simulation 

exercises be synchronized with other course activities of design studio instead of being an 

accessory program to the curriculum. 

Considering the application of conceptual models explored in the theoretical framework 

section about cognitive learning processes, we might attempt to explain some analytical 

inferences in hypothesis testing.  

Distributions of score differences in responses to the post-tour questionnaire in relation to 

responses at the preliminary stage for both sub-sample groups suggested that the online 

photo-questionnaire had only confirmed the Mental Model that participants in group I :: o-bfr 

originally constructed through personal experiences and it offered them clues about 

meaningful connections between concepts for creation of clear and concise explanations.  

It is possible that participants were comfortable dealing with tasks related to the photo-

questionnaire, but such tasks did not encourage them to develop reflective thinking for 

further conceptualization after role-playing simulations.  
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In other words, participants performed computer activities by moving through procedures 

without facing any particular challenge (a ‘breakpoint’) that could make them stop and 

reflect, restructuring their operations into conscious actions and retaining new 

conceptualization in memory. In online responses to open-ended questions, those people 

could have presented the concepts well in the context of imagery they perceived in the 

online tool, but could not make connections of those elements with their background 

experience. Probably, the images and verbal content at the online tool were providing 

additional information to pre-conceived ideas they had about integrated use of environments 

or about mobility and wayfinding problems, but such information did not have clear 

experiential applications that could replace such pre-conceived ideas. That might be the 

reason for most participants in group I :: o-bfr to have had high score gains for both 

interpretation and comprehension, although such scores were not strongly correlated. 

However, results from statistical tests of multiple influential factors suggest that people in 

group I :: o-bfr already had a Mental Model with some Schema formed about disability 

related issues and might have felt disappointed after realizing that experimenting with  

mobility and wayfinding assistive devices did not provide application to support new ideas 

proposed by the online photo-questionnaire to reshape their original Mental Model 

structures. After enjoying the tour around the College of Design and the role-playing 

simulation exercises, participants of group I :: o-bfr may have experienced difficulty in 

responding to open-ended questions of the post-tour questionnaire even though those 

questions were similar to online questions. Consequently, after experiencing role-playing 

simulations, the online visual resources might have seemed to them innocuous or 

unnecessary; gains for score values in responses to the post-tour questionnaire were very 

close in both groups. 

Looking at this problem from a distinct perspective, we could say that environmental factors 

related to conditions of the gathering space where students responded to the post-tour 

questionnaire could also have influenced their performance.  

In fact, it is possible that the low scores for responses to the post-tour questionnaire in both 

groups could simply indicate that participants could not perform as comfortably while 

achieving similar or richer levels of understanding shortly after the role-playing simulation 

tour than when working at the computer laboratory.  
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Sitting in a circle without conversing, students of both groups could observe each other 

responding to the questionnaire, and that might have been distracting and given rise to a 

desire for control and privacy. In other words, from this controversial standpoint, while these 

spatial settings could have provided motivation for students to conclude all questions 

quickly, the gathering in a circle could have forced tired students to flesh out ideas without 

much thought just to complete the tasks and begin anticipated discussion of the simulation 

experience.  

However, observation notes suggest that responses to post-tour questionnaire were 

provided at a timeframe similar to responses given online. That may support the point that 

students did not rush their responses during any of those stages. Besides, it seems that the 

environmental conditions for responses to post-tour questionnaire could not have affected 

everyone in this group so similarly. Even in the event environmental factors had a significant 

role, at least some people could have reproduced ideas close to levels originally expressed 

in the online questionnaire. That did not occur in any response to open-ended questions. 

Ultimately, as statistical tests suggest, a combination of factors could be indicative of the 

cause for discrepancy in responses. It seems that among strong potential causes, those 

participants could have faced the actual breakdown in the flow of thinking activities they had 

not experienced before. The SSM-2004 settings may have forced those people who seemed 

to be predominantly concrete perceptors and active thinkers to reflect about issues they 

were not concerned with at that time. This way, it seems that students managed to mentally 

separate the content of online and role-playing activities, and responded to open-ended 

questions by relying only on vital memories of their latest experiences. That might have 

been the cause for students of both groups to obtain very low scores (similar to those 

achieved at the preliminary stage) for their performance for both interpretation and 

comprehension levels in the post-tour questionnaire. 

In their turn, actually, participants in group II :: o-aft showed a very different progress. 

Compared to the other group, except for the uneven number of people performing SSM-

2004 in two out of the three day period (Monday, Wednesday and Friday), participants in 

group II :: o-aft had a very balanced combination of external factors influencing their 

performance.  

It is possible that the impact of the uneven distribution of people on certain days of activities 

could be related to some memory loss effect in the group as compared to the other group. 
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This evidence could be clearly seen in just one of the statistical tests. The day in which the 

lowest number of participants involved in a tour corresponded to the date that was the 

closest to the visit at the computer laboratory. Therefore, most people who performed at the 

online tool in this group experienced an interval of many days in relation to the last time they 

did the role-playing simulation exercises. However, the potential memory effect difference 

between the two groups could be considered relevant only when assessing a potential 

reduction of knowledge transfer in the impact of role-playing tour exercises on responses to 

computer activities. Nevertheless, despite achieving overall low records in all stages, people 

in group II :: o-aft managed to attain increased score values at each stage towards the end 

of the program.  

In fact, according to analysis of gains in score values for hypothesis test THREE, they 

seemed to have achieved more substantial gains of score values for both interpretation and 

comprehension in comparison to previous stages than people of the other group did at the 

end of SSM-2004. Considering the progressive increase in gains of score values throughout 

SSM-2004 based on trends in results of both descriptive and statistical analysis, particularly, 

for comprehension levels of people in group II :: o-aft, in addition to strong correlation of 

scores for interpretation and comprehension, we could say they did not achieve the ‘highest 

levels of understanding’ but attained ‘the most meaningful ones.’ 

Unfortunately, however, such considerations are not very precise because of the small 

number of cases actually demonstrating double or triple gains in understanding in 

comparison with the overall size of both sample groups; that does not allow us to apply 

broad generalizations to the population.  

The levels of understanding demonstrated by group II :: o-aft can be considered the most 

meaningful ones because they expressed knowledge gains only from involvement with 

SSM-2004. These participants did not have any substantial background knowledge about 

conceptual issues at preliminary stage as compared to people in group I :: o-bfr. Therefore, 

it was acceptable the idea that, due to the subtle characteristics of instruction in this 

research design, they could not have obtained substantial score increases after completing 

all activities that could have exceeded scores of the other group. 

The group did not provide a substantial number of reports about participants’ previous 

personal experiences with other people (including close relatives) facing mobility and 

wayfinding problems.  
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However, that lack of previous contact with disability issues could have helped participants 

in this group. Instead of attempting to reproduce previous experiences of people with 

familiar types of disability, participants could have had a more detached and deeper 

reflection about the impact of good design solutions on everyone, including people with a 

diverse range of abilities. This could explain the very strong correlation coefficients between 

interpretation and comprehension in responses at all stages of SSM-2004 as compared to 

the results of  group l :: o-bfr. 

Considering the cognitive style model, the data also suggest that, as compared to the other 

group, the higher proportion of people in group ll :: o-aft whose dominant cognitive styles 

were abstract perception and reflective thinking in the descriptive analysis of score gains 

may have favored this group to overcome problems concerning subtle instruction format in 

computer activities. This encourages us to say that the reflection from exposure to online 

visual resources might have allowed people with dominant abstract-reflective skills to 

develop deep and broad understanding of the role of good user-friendly design ideas 

despite the lack of previous contact with disability issues. Therefore, it appears that through 

use of online imagery, abstract-reflective thinkers could work actively on Universal Design 

applications even when they might not be involved with disability issues at personal level. 

In both sub-sample groups, the data about scores related to comprehension levels show 

greater significance coefficients than the data for interpretation levels. Considering that the 

visual resources were developed without intentions for producing an online tutorial guideline 

specifically linked to each of the simulation exercises, participants seemed to have had 

more problems referring to new concepts, additional issues and their context than making 

intellectual connections through cognitive processes. 

Inventories about cognitive styles measured in the sample helped us define characteristics 

of design students who seemed to be more comfortable during SSM-2004. Architecture and 

Graphic students at large were the ones who had concrete (sensorial-sequential) perception 

and active mode of thinking as dominant forms of intellectual skills. Such dominant cognitive 

abilities may be closely related to high performance in tasks which rules are clearly defined 

and task development follows certain patterns. They tend to support people focusing on 

intuitive and kinesthetic construction of solution oriented tasks, but do not let them reflect on 

potential consequences before the products are complete. 
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However, breaking down stereotypes require reflection through conscious actions that 

challenge the pattern of rules toward the development of new rules. Consequently, the other 

group that seemed to have more balanced distribution of cognitive styles among 

participants, revealed some predominance of abstract-reflective thinkers among people who 

had gained double and triple score-values for both interpretation and comprehension. 

Although such satisfactory performance had very low absolute numbers, despite lack of 

familiarity with design related issues regarding mobility and wayfinding problems as 

originally expressed at preliminary stage, those people seemed to have achieved deeper 

and broader levels of understanding. 

Next, in the last section of this study, a synthesis of expectations and findings in relation to 

the theoretical framework suggests some conclusions and recommendations for a 

continuing progress of academic activities in this area of research. 
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6    ::    CONCLUSION AND RECOMMENDATIONS 
 

This section presents the final overview of the content of this study.  

The focus is on providing connections between research propositions, theoretical 

assumptions and overall findings that contribute to the development of concluding 

discussion. 

 

6.1   ::  SYNTHESIS OF DISCUSSIONS 

 

In this quasi-experimental research study, the overview of main discussions was organized 

into the following sections: 

 problem statement and research goals 

 main focal points 

 thinking processes according to the theoretical framework 

 research design measures 

 configuration of sample groups 

 interpretive discussion of outcomes 
 

6.1.2    ::  PROBLEM STATEMENT AND RESEARCH GOALS 

The essential goal in this investigation was to measure understanding in a simplified model 

to approach Universal Design. Through controlled settings for participation of novice design 

students who were exposed to sequences of two educational strategies, the content of each 

strategy included situations that could reveal the influence of disability stereotypes in 

participants’ minds.  

The stereotype of disability was defined as the prevailing misconception in the design field 

about ‘superficial impact’ of design related problems on creating fair opportunities for 

everyone to experience good quality of life conditions.  It was considered the elementary 

cause that prevents design professionals, design students, clients, and users among 

stakeholders in the general population to invest personal resources into innovative ideas for 

built environments that respond to people’s large range of abilities in varied ages.   
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This research study introduced notions of mobility, wayfinding and integrated use of user-

friendly design by exploring the potential compatibility between the application of online 

visual resources and the development of role-playing simulation in tour activities around built 

structures. Rather than challenging the limits of knowledge basis in the ideology of Universal 

Design, this study adopted essential concepts as design elements in the information 

structure of educational tools. Hence, ideas about basic aspects of design that create fair 

opportunities for mobility and wayfinding of people with distinct abilities in built environments 

were embedded in research activities.  

The research question and hypotheses focused on operational aspects of the experiment 

that also addressed a deeper philosophical debate about thinking processes that could 

make participants gain understanding about Universal Design. Indeed, the research 

question and hypotheses approached the potential impact of the two educational strategies 

as treatment applied to the data collected at the preliminary stage. Whether evidence would 

have indicated that one of the before-after sequences proposed for the two strategies 

provided the most substantial gains in understanding; then, this investigation could 

recommend that particular sequence as the most effective strategy to be adopted in design 

education. Also, the instance of evidence indicating the most effective order in which 

educational activities should occur might have revealed the occasion in which active or 

reflective thinking processes become predominant in the mind of the majority of participants.  

This consequence is critical for further development of educational projects in which notions 

about Universal Design may be addressed in long distance education. For instance, visual 

resources about good examples of Universal Design may be explored online by design 

students or disability advocates in distinct parts of the world. Being familiar with 

environments in abstract reality may support initiatives for intervention in actual physical 

environments. Therefore, it is important that design educators are aware of the benefits of 

integrating role-playing simulation exercises as complementary activities for better 

development of the cognitive learning cycle proposed by McCarthy. 
 

6.1.2    ::  MAIN FOCAL POINTS 

The synthesis of major assumptions in the course of this study was organized in the 

following topics: 
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 Disability related challenges are different from other social conflicts in which minority 

groups attempt to have their needs addressed and respected by the large majority 

(such as feminism, anti-racism, etc.), since reducing these challenges involve 

permanent interventions to the processes of design and construction towards built 

environments that accommodate the wide spectrum of users’ abilities in varied ages. 

 A scientific experiment under the paradigm of Constructionism may not address each 

and every factor in formulation of attitudinal shifts such as distinct cultural values, 

power struggle of social groups, or empathic inter-personal exchanges, but it may 

obtain valuable information concerning cognitive learning processes that occur in the 

minds of research subjects; 

 Understanding is an essential dimension in intellectual processes for learning 

attitudinal shifts, and it is necessary for people to eliminate the stereotypes of 

disability, to become less resistant to accept structural changes in places where they 

live and more actively involved for construction of socially inclusive environments. 

 As people immerse in reflective thinking from either abstract (mostly visual) or 

concrete (mostly kinesthetic) sources of information, they make meaningful 

distinctions of stimuli based on an existing framework of their Mental Model which 

encompasses a Cognitive Map of empathic relations with environmental features and 

a Cognitive Schemata that structures new experiences and match them with 

background knowledge; 

 People’ Mental Model emerging from visualization of experiences can be decoded 

into verbal forms so that we can have a precise idea of reflective processes and 

Mental Models by examining people’s statements about conceptual issues of the 

simplified model of Universal Design; 

 Each person’s dominant cognitive styles may influence his or her perception and 

processing of the experience with environmental features, and that differs from 

person to person; 

 First-year design students might be a good sample that represents the population of 

those who might be sensitive to the impact of user responsive design products in 

people’s lives; 
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 Online resources have become an important educational tool that might help people 

in distant parts of the world access specific technical information and engage in 

networks of discussions about Universal Design applications, but there is limited 

exploration of online resources to encourage reflective thinking about Universal 

Design related issues; 

 The content of online visual resources consisting of a sequence of still black and 

white pictures may be a tool powerful enough to trigger individuals’ reflective thinking 

in a combination of both convergent and divergent conceptualization of imaginary 

Universal Design applications – in other words, by looking at pictures, people can fill 

in the blanks the missing information and transport themselves to an imaginary world 

that represents potential scenarios of design solutions for the actual physical world; 

 However, online visual resources may not fully substitute active thinking for 

knowledge obtained from actual experience of using design features of the built 

environment, which may be explored through role-playing simulation exercises; 

 The measurement of  between interpretation and comprehension levels as combined 

from verbal expression of visual and kinesthetic experiences, along with other factors 

in mental structures that determine a range of empathic values, may indicate 

understanding precisely in terms of thinking process; 

 Finally, by studying the distribution of scores given to such statements by several 

raters, important associations can be formulated between dependent and 

independent variables so that a close examination of results may suggest us about 

the sequence of abstract and concrete experiences that seems to be most effective 

learning strategy, considering individual differences in participants’ dominant 

cognitive styles; 

 Research goals could be achieved after evidence would be found of consistent 

scores for interpretation and comprehension that might have indicated if research 

participants gained substantial understanding from the conceptual framework that 

associated online visual resources with role-playing simulation exercises.  
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6.1.3    ::  THINKING PROCESSES ACCORDING TO  
 THE THEORETICAL FRAMEWORK 

The theoretical framework in this investigation provided conceptual models substantiating 

the characteristics of thinking processes that could explain the potential impact of online 

visual resources on people’s reflection about simulation activities, or vice-versa.  

This investigation occurred on the basis of controlled settings through comparison of 

students’ responses in two distinct scenarios. In one, subtle abstract structures in modified 

imagery were provided through application of simple online visual resources and, on the 

other, the concrete experience of simulations in tour exercises highlighted problems 

encountered in the built environment. 

Evidence from research activities represents opposite perspectives in one of the 

fundamental debates on cognitive learning processes in both Cognitivism and 

Constructivism. In accordance to both paradigms, which include theories about visual 

perception, thinking processes, modes of cognitive learning, and cycle of perception 

followed by information processing dimensions, the specific conceptual models in the 

research design provided theoretical references for development of research instruments in 

addition to applied methodology in this investigation. The online tool and the simulation 

exercises represent respectively, on one side, learning processes that occur through 

individual discovery based on self-oriented investigation about the content of abstract reality, 

and on the other side, learning processes that occur through guided instruction based on 

immersion of kinesthetic exchange with environmental elements and oriented investigation 

about the content of role-playing simulation. 

The online tool consisted of a questionnaire that was presented through the internet and 

included photo-montage of manipulated images of abstract reality.  It structured the linear 

and progressive sequence of topics related to situations of user-environment relationships. 

From simple to complex question types, from static to dynamic imagery, the online photo-

questionnaire provided visual cues for expected answers that could indicate user-friendly 

environments.  

Each time participants checked one of proposed alternatives, expectations were particularly 

that reflective thinking processes occurred in participants’ minds.  
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Rather than responding to hands-on stimulation of the computer interface, which is typical of 

active thinking process, participants may have created a vision of imaginary environments in 

abstract reality suggested by the content of digitally manipulated pictures. 

See Picture 6-01 ahead. 

Reflective thinking would have occurred as participants remembered previous personal 

experiences related to mobility or wayfinding problems. Then, placing themselves as actors 

in depicted situations, participants could have responded to each topic by selecting the 

alternatives they would probably choose in case they could be immersed in similar, but 

concrete, physical environments.  

Their memories or imagination for personal involvement could have helped them determine 

the alternative in a multiple-choice list which indicated best user-friendly design ideas. 

 

 

 

 

 

 

 

 

 

 

 

 
Picture 6- 01: Example of reflective thinking during use of the online tool – a participant  

“feels like” being in a wheelchair while seeing wheelchair users in abstract reality 
 

The simulation exercises consisted of the application of role-playing techniques that are 

typical of the Sight, Sound and Motion program, a program of activities to sensitize 

participants about the societal impact of design that is responsive to users’ diverse abilities 

and characteristics.  
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Using assistive devices for mobility and wayfinding and checking out instructions in a 

protocol form with assessment scales, participants moved through a pre-determined 

accessibility route and tested their own reactions as facing environmental challenges. They 

recorded part of their experience in the checklist tour protocol, and as planned, they focused 

exclusively on the development of mobility and wayfinding simulation topics without much 

interaction with peers. 

See Picture 6-02.  

 

 

 

 

 

 

 

 

 

 

 
 
 

Picture 6-02: Example of active thinking during role-playing simulation tour – participants 
perform role-playing simulation and check up instruction in the tour protocol 

 

Each time participants performed simulations in the tour around the College of Design, 

listened to tour-guides and checked out instructions in the tour protocol, expectations were 

that both active thinking and reflective thinking processes occurred in participants’ minds. 

Active thinking would have occurred as participants became immersed fully in the 

environment while responding to environmental challenges. Then, placing themselves as 

actors in depicted situations, participants would have responded to each topic by selecting 

the alternatives they could probably have chosen while immersed in such environments.  
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Both active and reflective thinking would have occurred respectively during and shortly after 

simulation, as participants confronted such impressions with previous personal experiences 

related to mobility or wayfinding problems, and such memories could have helped them 

determine whether environmental conditions were related to user-friendly design ideas. 

 Combining the conceptual models about human work activity and modes of learning, the 

theoretical framework in this study established analogy between concepts in those theories 

and the consideration of participants’ thinking processes. 

According to the theoretical framework, nearly all participants would have initiated research 

activities with preconceptions about disability and user-environment relationships as Mental 

Models. Such preconceptions could be referred to as the basis for stereotypes of disability. 

Some participants would not have preconceptions simply because they may not have been 

previously exposed to any situation that would make them aware of those issues up to 

establishing personal reactions (tuning), adopting socially shared definitions (accretion) or 

making conceptualizations (restructuring) through creative articulation of conscious ideas. 

The disability stereotype would occur as such participants would shift thinking processes by 

transforming conscious into unconscious ideas, or operations  

See Picture 6-03 ahead. 

Then, presented as the first set in the sequence of activities to a group of participants with 

declared involvement with disability of parents or relatives, the online tool may have 

suggested situations that looked familiar to them, because such situations confirmed the 

Mental Models these participants had already in their minds. Therefore, developing a 

mechanized series of operations as forms of unconscious thinking these participants 

responded to open-ended question successfully and expressed clearly the basic notions 

about the conceptual model of Universal Design; they performed well and obtained high 

scores during research analysis process. However, they could do that only as performing 

reactive thinking and by-passing reflective thinking processes.  

Therefore, online visual resources about user-friendly design issues seemed more effective 

when confirming and reinforcing the existing Schema of Mental Models of people whose 

dominant styles were concrete perception and active processing rather than helping change 

Mental Models with innovative conceptualizations.  
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Probably the hands-on experience of simulations was stronger motivation for those 

participants to question the structure of their Mental Model and to establish new references. 

Presented as the last set in the sequence of activities to a group of participants which 

declared unfamiliarity with disability issues, the online tool may have suggested new 

situations that helped these participants recollect the recent experience of tour simulations, 

since they could not rely on personal experiences of the past.   

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 6-03: Diagram that illustrates the effect of role-playing simulation exercises as 
the breakpoint that forced participants to develop conceptualization 

 

Therefore, the role-playing simulation tour exercises seemed to have been the breakpoint in 

the flow of unconscious operations that was confirming preconceptions about disabilities in 

both sample groups of participants. For the group who had declared past experiences and 

exiting stereotypes, that breakpoint in the flow of operations contradicted preconceived 

ideas that were well articulated previously in online open-ended questions. These people 

may have felt disoriented and frustrated. Consequently, they addressed open-ended 

questions poorly after simulation tours, disregarding conceptual links to computer activities.  
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For the group who had declared no substantial past experiences with disability, that 

breakpoint served as providing scattered impressions in participants’ schema. Later, during 

use of online visual resources in computer activities, these participants may have felt 

confident that their experience ‘made sense,’ i.e., seemed logical and meaningful. 

Articulating conceptualizations through ideas that revealed personal involvement and 

connected analogies to other situations, these participants generated statements that 

demonstrated both interpretation and comprehension, but at lower levels as compared to 

the previous group.  

Since obtaining the correlation between interpretation and comprehension is more important 

than attaining isolated high levels in one of these variables, this study suggests that the use 

of online tool as effective being applied after role-playing simulation as being applied before 

hands-on activities. However, in each of these situations, the online tool helped participants 

by supporting distinct thinking processes. Those whose dominant cognitive styles and 

personal experiences allowed them to articulate well the concepts related to user-friendly 

design solutions, needed breakpoints later to develop conceptualization and insights. 

Others, whose dominant cognitive styles and personal experiences were more adjusted to 

decipher breakpoints after role-playing activities, and developed conceptualization 

progressively due to gradual personal involvement in problem definition.  
 

6.1.4    ::  RESEARCH DESIGN MEASURES  

Research techniques that measured levels of understanding were developed based on 

assessment of participants’ verbal expressions that converted the visualization of 

experiences into statements about the simplified conceptual model of Universal Design.  

According to the theoretical framework, understanding is a very complex concept that 

involves perception and processing of information in a meaningful representation of the 

world within each person’s mind and structures knowledge in both logical and intuitive 

senses.   

By evaluating participants who decoded their experience through measurements in two 

variables (interpretation and comprehension), this study approached understanding in 

logically operational terms. 
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Therefore, the majority of research subjects were able to clearly reveal possible variations in 

their understanding due to concrete-active involvement or abstract-reflective consideration 

about the activities they had just experienced, either in the exercises of the simulation tour 

or on computer activities. Moreover, respondents might have been able to articulate verbally 

their ideas in reference to the evolutionary progress of understanding through each stage of 

data collection. For instance, by responding to the question about Universal Design in the 

post-tour questionnaire or in the online tool, participants may have expressed substantial 

meaning in the selection and use of terms in their statements that could have indicated a 

higher level of interpretation, or comprehension, or both, as compared to their response 

initially provided in the preliminary questionnaire.   

Therefore, in the framework of this study, rich levels of understanding of the information 

about the simplified conceptual model of Universal Design could be achieved when 

someone was able to either interpret it well or comprehend it well or even, as the best 

condition, do both, simultaneously well. 

As participants gained knowledge either through visualization and reflection based on 

exposure to online information or through active experimentation based on role-playing 

simulation exercises, or both, they were able to successfully convert that knowledge in 

responses to open-ended questions at the ending section of both the online tool and role-

playing simulation exercises. The responses to those questions were classified into scores 

for two variables (interpretation and comprehension) representing understanding, and the 

scores rank in a five-point scale from 0 to 4 that was statistically significant in multivariate 

regression.  

Furthermore, among other factors, the specific information about participants’ style for 

cognitive perception and processing was confronted with the distribution of score gains in 

levels of understanding at the end of the program.  The results indicated that the 

accumulation of high score gains was more substantial for few participants whose dominant 

learning styles were related to abstract perception and reflective thinking and who 

experienced conceptual breakpoints before the exposure to the visual resources. Compared 

to others whose cognitive styles were  similar but who did not perform well when breakpoints 

occurred after the exposure to the visual resources, these participants demonstrated 

progressive learning.  
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Considering participants whose dominant learning styles were related to concrete 

perception and active thinking, the experience of conceptual breakpoints after the exposure 

to the visual resources proved to be more effective than otherwise. In fact, the comparison 

of score gains throughout SSM-2004 revealed that these participants experienced losses 

overtime. 

Certainly, understanding cannot evolve continuously. The limits for understanding were 

established by the theoretical framework as the balanced distribution of scores up to both  

levels of very rich interpretation and comprehension. Very few participants in the sample 

have reached those levels despite the sequence of activities. However, such outcome for 

the measurements was positive, since it indicated the effect of external factors on 

performance of the majority of the sample.  

Considering both the validity and reliability of such measures, an interesting challenge is to 

accommodate the identified external factors in the scope of future research activities for 

verification of a substantial increase of score gains to the majority of participants.  
 

6.1.5    ::  CONFIGURATION OF SAMPLE GROUPS 

The original settings of the research design required that two groups of participants could be 

perfectly defined with similar characteristics so that one sub-sample group of participants 

could serve as reference to the other sub-sample group in a timeline of specific and 

opposing sequences of activities. The first contact with the investigator would provide 

background information to serve as control regarding other stages of the investigation. 

Divided into purposefully selected teams for tour sessions and randomly selected groups for 

visits to the computer laboratory, participants presented initially a balanced combination of 

characteristics for development of the experiment. Considering that participants initiated the 

research procedures with no familiarity about existing design features in the tour and little 

awareness about mobility and wayfinding problems related to the need for use of assistive 

devices, use patterns of environmental elements explored in both educational strategies 

were unknown to them. 

As seen before, logistical problems occurred, and that affected original expectations about 

the discussion of outcomes based on balanced distributions.  
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Although such problems compromised the balanced measuring of mutual influences of the 

two educational strategies as treatments in sequential sets of activities, either online tool 

followed by simulation tour or vice-versa, the exploration of external factors that could 

explain each group’s performance generated meaningful results in relation to the theoretical 

framework and research design.   

That provided evidence of cognitive factors in addition to peculiar characteristics of sample 

groups which supports discussion about complementary use of online visual resources and 

role-playing simulation as the means of formatting experience in accordance to participants’ 

distinct cognitive styles in design education.  
 

6.1.6    ::  INTERPRETIVE DISCUSSION OF OUTCOMES 

Considering the need for design education to address the four dimensions of cognitive 

learning involving abstract <> concrete perception and active <> reflective modes of 

information processing, this investigation suggests that educational strategies in design 

education should always provide a combination of abstract content and concrete experience 

in a cycle that encourages both active and reflective thinking to evolve harmoniously.          

In addition, this study stresses that the focus on reflective thinking is critical for development 

of any online material that relies on visual resources to support the articulation of ideas and 

further conceptualization in conscious modes of thinking. 

Instead of educational activities aimed at development of design solutions, studio projects 

about Universal Design should be developing a high concentration of multiple activities in 

accordance to the cycle of cognitive learning. They should include role-playing simulation  

(of mobility and wayfinding problems, or some additional topics related to the Universal 

Design model) during initial stages of problem definition; simulation tours could be used for 

students to create breakpoints in the flow of operations that would challenge unconscious 

reactive thinking about users’ needs. 

Imagining the instance in which sample groups had characteristics symmetrically distributed, 

the measurements could have revealed different outcomes. It is possible that the even 

distribution between participants with the two pairs of cognitive styles might have favored 

participants who would be abstract-reflective thinkers in the second group, and the high 

performance of concrete-active thinkers in the first group would not be so substantial. 
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Nevertheless, this investigation might have presented similar explanation about reasons for 

better performance of one group in relation to the other in one or another sequence of 

activities. In fact, considering the statistical significance of external factors that help explain 

original advantages for one group during data collection for this investigation, this suggests 

that in such imaginary condition, both groups could have performed similarly at opposite 

cognitive styles. Results indicating the balanced distribution of score gains would support 

the maintenance of both sequences of activities in future Sight, Sound and Motion to 

accommodate distinct characteristics of participants. 

As these trends about data configuration could find resonance in the population, we might 

contemplate the importance of having a combination of online visual resources and role-

playing simulation exercises into a single educational strategy in order to grant high 

understanding levels for a larger number of students despite intricacies of original 

background knowledge or dominant cognition styles. Certainly, role-playing simulation 

exercises make people immersed in the tasks for development of personal adjustments that 

compensate unfair conditions of built environments. Such activities may also allow novice 

students to become alert and develop awareness of user-friendly characteristics of good 

design solutions. However, role-playing exercises do not provide a chance for students to 

consider all uncommon variations in types of problems that might exist other than the ones 

they are experiencing during simulation.  

With proper selection of cases that encourage both convergent and divergent thinking, 

simple online visual resources could be useful to complement role-playing exercises by 

offering a variety of situations for reflection, and therefore, fostering innovative 

conceptualization. 
 
 

6.2    :: RECOMMENDATIONS 

Considering the potential reproduction of research procedures, some design challenges for 

a new format of investigation ought to be addressed.  

In addition, other considerations involve initiatives in design studio activities that may 

support Sight, Sound and Motion as follows: 
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In order to characterize distinct participants’ responses according to potential 

external factors that might affect results... 

 The cognitive styles of students and their previous experience with disability issues 

should be identified in advance, even before sample groups would be formed 

(maybe just after enrollment in first-year), so that people with certain dominant styles 

and background experience could be equally distributed in sample groups; 

 Sampling procedures should expand to include control groups which would have the 

balanced of cognitive styles as opposed to groups in which dominant concrete <> 

active thinking processes might experience the online tool before role-playing 

simulation and dominant abstract <> reflective thinking processes might experience 

the online tool after role-playing simulation;   

 SSM activities should expand the simplified model of Universal Design to include 

usability problems along with mobility and wayfinding problems, as long as such 

issues could be explored simultaneously only by students at specific design fields 

that might be responsible for potential development of solutions (for instance: graphic 

design and art-design students might address problems about information display, 

signs and web usability; industrial design students might address problems about 

product usability; architecture and landscape architecture students might address 

mobility and wayfinding problems, and so on); 

 The responses to open-ended questions should be developed in the same 

environment for the three stages of data collection such as the computer laboratory 

even if such requirement would represent additional burden in terms of time and 

efforts from research participants. 
 

In order to enlarge sample size and assure participants’ full participation at all stages 

of data collection... 

 SSM activities should be included in the curriculum of first year design studios, so 

that students might get practical course incentives (grades, synchronized timing with 

other class activities and follow-up design exercises for long-term reinforcement of 

gains in understanding) other than independent motivation through informal 

encouragement and praise for participation only; 
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 The timeframe for SSM activities should be kept very succinct, so that over exposure 

to design issues related to user interfaces with built environments could be avoided 

along with risks of creating stressful and boring learning conditions. 
 

In order to minimize any chance for participants’ resistance experiencing either the 

online photo-questionnaire or role-playing exercises... 

 Data collection for research purposes should be discretely embedded in the context 

of the online photo-questionnaire, so that participants would not feel threatened or 

overwhelmed by restrictive control of standard procedures for data input and by large 

number of questions; 

 The protocol with guidelines for observations during role-playing simulations should 

be presented in both digital and paper formats besides being fully integrated with 

visual resources of the online photographs, so that each standpoint of the tour for 

role-playing activities could be directly referenced to the conceptual reflection 

presented in the online tool followed by role-playing simulations, or vice-versa; 

 The requirement for responses to open-ended questions should remain the same, 

but participants should be fully aware of that since the beginning and be able to 

answer those questions and revise their responses anytime they felt ready to do that 

in case varied insights could occur during the course of activities online or in the tour 

(certainly, all revised drafts should be examined as complementary research data). 
 

In order to assess participants’ long-term knowledge retention and stimulate practical 

applications of their understanding from involvement in SSM activities... 

 The development of SSM should be standardized for periodic changes to occur at 

least in five year periods (the approximate time for completion of undergraduate 

course programs in design), so that longitudinal studies could be developed 

regarding students’ practice of conceptual issues in their coursework; 

 The participation of students enrolled in design studios should occur every year in 

the course of design studies even though the scope of SSM online tool and role-

playing simulation activities could be applicable to first year students only;   

 



 

 
284 

 students enrolled in other years should be encouraged to perform planning and 

operational activities as being guide leaders, web designers, or monitors for logistic 

support during tour activities. 

 

In final remarks ... 

Certainly, future research seems to be necessary. The repetition of research procedures 

with more balanced sample groups could highlight stronger statistical significance of 

influential factors that this study has suggested for the sequence of activities. In addition, it 

is important that future research might include larger sample sizes with varied categories of 

participants with distinct cognitive styles and background experiences about disability or 

user-friendly design issues.  

Contemplating such ideas, we could also address important operational difficulties that 

prevented this research study to have adopted the suggestions described above. 

In the first place, the development of standardized educational strategies that could adopt 

changes only after certain period that consolidated long term assessments had occurred is 

as difficult to implement as the incorporation of SSM among didactic activities in the 

curriculum of design studios. These ideas presuppose existing a very strong design culture 

at the College giving emphasis on concern for user centered design problems, and a very 

stable infra-structure for SSM activities, indicating high inter-connection between SSM 

organizers, staff and faculty members at the College. 

Unfortunately, the current situation for SSM is characterized by unpredictable circumstances 

that determine the scope of activities every year. For instance, the yearly budget for SSM 

does not include expenses related to actual purchase of long term equipment and devices 

so that students might use mobility or wayfinding assistive devices to test environmental 

conditions related to their coursework anytime throughout the academic year. In addition, 

faculty members usually do not take part during preparation of SSM activities and their 

course orientation does not have direct relationship with infusing ideas about user-friendly 

design. Therefore, it is very difficult for design studios to stimulate applications of concepts 

introduced during SSM activities.  
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Even if some faculty members were personally sensitive to the importance of SSM activities 

(actually, considering the overall support given during this study, we might say that the 

faculty involved were very cooperative), the allocation of time and emphasis in the 

curriculum of design studios would require the recognition of all faculty about SSM program 

as an essential policy of the College of Design requiring the commitment and mindset 

orientation towards user-friendly design. 

Despite the wide spectrum of essential problems with infra-structure affecting the stable 

development of SSM program for assessment of long term effectiveness, some suggestions 

for improvement of research design would not require much complex investment. The 

assessment of students’ cognitive styles and previous exposure to disability related issues 

could be adopted as part of ordinary requirement of information for enrollment in first year 

design studio, as long as the information provided would revert only to the benefit of 

students, of course, instead of serving as an instrument for discriminatory practice.  

The further development of the simplified model of Universal Design to include usability 

problems by customizing topics in accordance to distinct design areas could be useful only 

in case the number of people involved would assure large enough sample sizes for 

statistical significance of comparisons. Otherwise, risks are that the specific emphasis on 

topics related to each discipline might impose validity problems. In other words, the 

customization of topics in accordance to design fields require comparisons to be made only 

between students in the same design field. An specific investigation could be developed in 

order to assess the impact of the variety of topics (mobility, wayfinding, and usability) on 

validity of research instruments measuring responses among design students. 

The development of the online photo-questionnaire for inclusion of the digital version of the 

tour protocol among other visual resources with consequent reduction of the number of 

questions requiring further tests to validity issues. Certainly, an online tutorial or a virtual 

game could be developed based on the outcomes of this research study. Integrating the tour 

protocol into the online photo-questionnaire might provide greater support for role-playing 

activities. Introducing more advanced techniques for visual representations, such as short 

video clips of environmental locations along the accessibility route could provide even more 

vivid and interesting interface as, for instance, participants could attempt online to develop 

simulation tours in a game format.  
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However, such improvements made as secondary products should occur parallel to the 

development of other versions for this research study such as complementary. Otherwise, 

the simple addition of more advance technology to each one of future versions could 

represent so many dramatic changes in the scope of activities that it could actually alter 

original goals for investigation. Then, no comparison could be made between such versions. 

An interesting point of further discussion refers to shifting the emphasis of the structure 

online photo-questionnaire through distinct modes of learning process.  

As the tour protocol becomes available in both digital and printed formats referring to 

observation standpoints along the tour of role-playing simulations, the content of online 

photo-questionnaire might become less abstract and more analogous to concrete 

experiential role-playing activities. Therefore, the line for distinction between responses 

given to both activities might become less defined.  

In addition, it would represent shifting the focus towards the tuning mode rather than 

restructuring mode of learning. Consequently, the online tool might be directed to enrich 

more experiential than reflective thinking processes. 

Considering the advantages of eventual role-playing simulation activities making possible a 

social group for individuals to share their empathic reactions about user related problems 

with features of built environments, this research study suggests the development of online 

resources to enrich experiential learning through active thinking of game interactive 

simulations, only and instead of reflective thinking, may not be worthwhile. Unless students 

may explore the potential use of online resources to establish information networks for 

exchange of inter-personal reflections, the simple use of online visual resources that 

facilitates concrete-active thinking may not provide references to actual usage patterns of 

environments that challenge existing Mental Models and prompt a person to visualize 

innovative Universal Design applications. 
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THE INTRODUCTION SHEETS FOR SSM  –   2004 
 

 

 

 

 

 

 

 

 

 

 

 

 

 (copyright permission1 for educational use)  

Sight, Sound and Motion _______________________________________ program 2004 
 

Welcome! 

Today, you are going to explore the impact of environmental factors on the performance of people 

who have different abilities and needs than you may be accustomed to considering.  

The scope of activities will require you to get immersed in simulation exercises so you may develop a 

deeper understanding of other people’s interaction with the built environment based on their varied 

characteristics due to age or disability.  The more you simulate your “new role” the better will be your 

level of understanding. 

                                                 

1 Courtesy of the Center for Universal Design 
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You will experience negotiating a familiar space, The College of Design, in a different way. Using a 

wheelchair, crutches, or props that alter your vision, balance, or tactile sensations you will explore 

new ways to identify your location, find directions, move about and make use of environmental 

elements and features. 

For almost 2.5 hours, imagine yourself as an assessor of the quality of built spaces for use by people 

with different usability, mobility and wayfinding problems.  Your job is to develop some empathy with 

their perception of the existing conditions at the College of Design. At the end, you may determine 

whether the route you explored was easy or challenging to use.  

Since the current population of faculty and students at the College of Design is relatively 

homogenous, imagine that the existing structures will be used by a larger diverse population from the 

community who come to the College for weekly events. Imagine a “Community Design Fair” where 

students, families, schools, cultural and small neighborhood organizations come to use public spaces 

at the College. People with many different ages and abilities will come every week to participate in 

charretes, workshops and exhibitions. The College of Design will become more transparent as a 

place for community participation at NCSU. 

The problem for you as assessors of the College environment is that there is little information 

regarding the quality of existing structures and outdoor spaces to accommodate the proposed 

expanded user group.   

This Sight, Sound and Motion 2004 exercise is composed of several different routes to reach the built 

structures at the College. Each route is slightly different, although all routes will contain comparable 

elements to allow each of you to have similar simulation experiences. There will be stairs, ramps, 

sitting areas, assembly areas, vending machines, water fountains, kitchen cabinets, and washrooms. 

 
Independent and Team Activities  

Examine your personal reactions to each challenge of the simulation activity. Try to integrate the 

situations in which you are involved. Take some time to reflect between tasks and think about the 

ways people who have physical challenges everyday would respond. Working in teams, you will have 

a chance to exchange roles with your partners.  Take the time to share comments and observations. 

The teams will be participating in parallel activities.  

In the last session, we will meet as a group to report each team’s findings. The final gathering activity 

will require the entire group to prepare a “big picture” for conclusions about the experience. Maybe 

the group will reach consensus about critical issues in each route and then envision other potential 

applications for the knowledge gained in this exercise. 
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We hope you will enjoy all aspects of this experience! 

Good luck! 

 

Things you should do 

• Follow the instructions written in the appended protocol. 

• Mark on the map with an X or an asterisk the most difficult and 

critical conditions you have experienced. Mark on the map with a 

circle or a checkmark the tasks you managed to perform with no 

difficulty. 

• Try to make simulation tasks a vivid and “authentic” experience. 

• Be available to share your impressions with other teammates 

and the rest of the group. 

 

Things you should NOT do 

• Hang around in a passive role. 

• Avoid performing suggested tasks. 

• Be quiet during discussions and presentations. 
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THE BARSCH INVENTORY OF LEARNING STYLES USED IN SSM – 2004 / 2005 
 

Welcome to Sight Sound and Motion    -      2004 

Please provide us with your code name that will let us organize the information. 

Log on ID for your NCSU email ( _ _ _ _ _ _ _ @unity.ncsu.edu) 

 Date:      10    /        /   2004 

This year, we are conducting a research study about educational tools that can improve our activities. 

As part of the program, we need to know about our participants’ learning style.  

 

You are going to perform two types of inventories: 

  The Barsch Inventory         and                The Felder inventory (NCSU) 

 

The Barsch Inventory Instructions: 
Answer the questions by basing your answers on your “actual” learning preference and not areas 

which you “would like to have” as strengths. 
Three learning styles will be defined once the test is complete:  

• Visual (sight),  

• Auditory (sound), and  

• Tactile/Kinesthetic (small/large motor movements). 

 
The Barsch inventory has 24 statements which are assigned values in a rating scale (1-3-5) and 

these values are used in the scoring process. The selections, values, and descriptions are listed 

below.  

 
 
Scoring: 
 
Value  Selection  Description  
 
5 Points Often True This statement is often true of me. 
3 Points Sometimes True This statement is sometimes true of me (about half the time). 
1 Point Seldom True This statement is seldom true of me. 
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Barsch Learning Style Preference Form: 

 
Read each statement carefully and select the best answer. 

Write in the cells of the first column: 1 (seldom true), 3 (sometimes) or 5 (often true). 

 Follow written directions better than oral directions. 

 Like to write things down or take notes for visual review. 

 Am skillful and enjoy developing and making graphs and charts. 

 Can understand and follow directions on maps. 

 
Can better understand a news article by reading about than by listening to it 
on the radio. 

 Feel the best way to remember is to picture it in your head. 

 Grip objects in your hands during learning periods. 

 Obtain information on an interesting subject by reading related materials. 

 Can remember more about a subject through listening than reading. 

 Require explanations of graphs, diagrams, or visual directions. 

 Can tell if sounds match when presented with pairs of sounds. 

 Do better at academic subjects by listening to tapes and lectures. 

 
Learn to spell better by repeating the letters out loud than by writing the word 
on paper. 

 
Would rather listen to a good lecture or speech rather than read about the 
same material in a book. 

 
Prefer listening to the news on the radio than reading about it in the 
newspaper. 

 Follow oral directions better than written ones. 

 Bear down extremely hard when writing. 

 Enjoy working with tools or working on models. 

 Remember best by writing things down several times. 

 Play with coins or keys in pockets. 

 Chew gum, snack, or smoke during studies. 

 Do a lot of gesturing, am well coordinated. 

 Am good at working and solving jigsaw puzzles and mazes. 

 Feel very comfortable touching others, hugging, handshaking, etc. 
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Scoring procedures:  
 

OFTEN = 5 POINTS  SOMETIMES = 3 POINTS  SELDOM = 1 POINT 
 
Place the point value on the line next to its corresponding item number.  Next and the points to obtain 
the preference scores under each heading. 
 

Visual Auditory Tactual 
No. pts No. pts No. pts

2   1   4   
3   5   6   
7   8   9   

10   11   12   
14   13   15   
16   18   17   
20   21   19   
22   24   23   

       
  VPS   APS   TPS 

 
VPS = Visual Preferences Score 
APS = Auditory Preferences Score 
TPS = Tactual Preferences Score 
 
 
If you are a VISUAL LEARNER, that is, you have a high visual score, then by all means be sure you 
see all study materials.  Use charts, maps, filmstrips, notes and flashcards.  Practice visualizing or 
picturing spelling words, for example, in your head.  Write out everything for frequent and quick visual 
review.  It is obvious you learn best when you SEE things… make it a point to see things. 
 
If you are an AUDITORY LEARNER, that is, have auditory score, then be sure to use tapes.  Sit in 
the front of the lecture hall or classroom where you can hear best and can review them frequently.  
Tape your class or lecture notes.  After you read something, summarize it on tape or out loud.  
Verbally review spelling words, lectures or test material with a friend. 
 
If you are a TACTUAL / KINESTHETIC LEANER, that is, have a high tactile score, trace words, for 
example, as you are saying them.  Facts that must be learned should be written several times.  Keep 
a supply of scratch paper just for that purpose.  Taking and keeping lecture notes will be very 
important. 
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THE FELDER INVENTORY OF LEARNING STYLES USED IN SSM – 2004 / 2005 

The Felder inventory includes 44 questions with two contrasting alternatives. Later, the results will 

allow us to see whether your have a prevalent learning style among four dimensions or if you learn 

more comfortably through a combination of such dimensions: 

• active   vs.  reflective 
• concrete (sensorial)   vs.  abstract (intellectual) 
• verbal  vs.  visual 
• sequential  vs. global 

 
Instructions:  All you have to do is select one of alternatives clearly.  

For each of the 44 questions below select either "a" or "b" to indicate your answer.  

Please choose only one answer for each question. If both "a" and "b" seem to apply to you, choose 

the one that applies more frequently.  Answer the questions by basing your answers on your “actual” 

learning preference and not areas which you “would like to have” as strengths. When you are finished 

selecting answers to each question please select the submit button at the end of the form. 

Developed by: Dr. Richard Felder, NCSU felder@ncsu.edu   

at http://www.engr.ncsu.edu/learningstyles/ilsweb.html 

 
1. I understand something better after I 

    (a)  try it out. 
    (b)  think it through.  

 
2. I would rather be considered 

    (a)  realistic. 
    (b)  innovative.  

 
3. When I think about what I did yesterday, I am most likely to get 

    (a)  a picture. 
    (b)  words.  

 
4. I tend to ... 

    (a)  understand details of a subject but may be fuzzy about its overall structure. 
    (b)  understand the overall structure but may be fuzzy about details.  

 
5. When I am learning something new, it helps me to 

    (a)  talk about it. 
    (b)  think about it.  

 
6.  If I were a teacher, I would rather teach a course 

    (a)  that deals with facts and real life situations. 
    (b)  that deals with ideas and theories.  
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7. I prefer to get new information in 
    (a)  pictures, diagrams, graphs, or maps. 
    (b)  written directions or verbal information.  

 
8. Once I understand 

    (a)  all the parts, I understand the whole thing. 
    (b)  the whole thing, I see how the parts fit.  

 
9. In a study group working on difficult material, I am more likely to 

    (a)  jump in and contribute ideas. 
    (b)  sit back and listen.  

 
10. I find it easier 

    (a) to learn facts. 
    (b)  to learn concepts.  

 
11. In a book with lots of pictures and charts, I am likely to 

    (a) look over the pictures and charts carefully. 
    (b)  focus on the written text.  

 
12. When I solve math problems 

    (a)  I usually work my way to the solutions one step at a time. 
    (b)  I often just see the solutions but then have to struggle to figure out the steps to  

  get to them.  
 
13. In classes I have taken 

    (a)  I have usually gotten to know many of the students. 
    (b)  I have rarely gotten to know many of the students.  

 
14. In reading nonfiction, I prefer 

    (a)  something that teaches me new facts or tells me how to do something. 
    (b)  something that gives me new ideas to think about.  

 
15. I like teachers 

    (a) who put a lot of diagrams on the board. 
    (b) who spend a lot of time explaining.  

 
16. When I'm analyzing a story or a novel 

    (a)  I think of the incidents and try to put them together to figure out the themes. 
    (b)  I just know what the themes are when I finish reading and then I have to go back 

   and find the incidents that demonstrate them.  
 
17. When I start a homework problem, I am more likely to 

    (a)  start working on the solution immediately. 
    (b)  try to fully understand the problem first.  
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18. I prefer the idea of 
    (a)  certainty. 
    (b)  theory.  

 
19. I remember best 

    (a)  what I see. 
    (b)  what I hear.  

 
20. It is more important to me that an instructor 

    (a)  lay out the material in clear sequential steps. 
    (b)  give me an overall picture and relate the material to other subjects.  

 
21. I prefer to study 

    (a)  in a study group. 
    (b)  alone.  

 
22. I am more likely to be considered 

    (a)  careful about the details of my work. 
    (b)  creative about how to do my work.  

 
23. When I get directions to a new place, I prefer 

    (a)  a map. 
    (b)  written instructions.  

 
24. I learn 

    (a)  at a fairly regular pace. If I study hard, I'll "get it." 
    (b)  in fits and starts. I'll be totally confused and then suddenly it all "clicks."  

 
25. I would rather first 

    (a)  try things out. 
    (b)  think about how I'm going to do it.  

 
26. When I am reading for enjoyment, I like writers to 

    (a)  clearly say what they mean. 
    (b)  say things in creative, interesting ways.  

 
27. When I see a diagram or sketch in class, I am most likely to remember 

    (a)  the picture. 
    (b)  what the instructor said about it.  

 
28. When considering a body of information, I am more likely to 

    (a)  focus on details and miss the big picture. 
    (b)  try to understand the big picture before getting into the details.  
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29. I more easily remember 
    (a)  something I have done. 
    (b)  something I have thought a lot about.  

 
30. When I have to perform a task, I prefer to 

    (a)  master one way of doing it. 
    (b)  come up with new ways of doing it.  

 
31. When someone is showing me data, I prefer 

    (a)  charts or graphs. 
    (b)  text summarizing the results.  

 
32. When writing a paper, I am more likely to 

    (a)  work on (think about or write) the beginning of the paper and progress forward. 
    (b)  work on (think about or write) different parts of the paper and then order them.  

 
33. When I have to work on a group project, I first want to 

    (a)  have "group brainstorming" where everyone contributes ideas. 
    (b)  brainstorm individually and then come together as a group to compare ideas.  

 
34. I consider it higher praise to call someone 

    (a)  sensible. 
    (b)  imaginative.  

 
35. When I meet people at a party, I am more likely to remember 

    (a)  what they looked like. 
    (b)  what they said about themselves.  

 
36. When I am learning a new subject, I prefer to 

    (a)  stay focused on that subject, learning as much about it as I can. 
    (b)  try to make connections between that subject and related subjects.  

 
37. I am more likely to be considered 

    (a)  outgoing. 
    (b)  reserved.  

 
38. I prefer courses that emphasize 

    (a)  concrete material (facts, data). 
    (b)  abstract material (concepts, theories).  

 
39. For entertainment, I would rather 

    (a)  watch television. 
    (b)  read a book.  

 



 

 316 

40. Some teachers start their lectures with an outline of what they will cover. Such outlines are 
    (a)  somewhat helpful to me. 
    (b)  very helpful to me.  

 
41. The idea of doing homework in groups, with one grade for the entire group, 

    (a)  appeals to me. 
    (b)  does not appeal to me.  

 
42. When I am doing long calculations, 

    (a)  I tend to repeat all my steps and check my work carefully. 
    (b)  I find checking my work tiresome and have to force myself to do it.  

 
43. I tend to picture places I have been 

    (a)  easily and fairly accurately. 
    (b)  with difficulty and without much detail.  

 
44. When solving problems in a group, I would be more likely to 

    (a)  think of the steps in the solution process. 
    (b)  think of possible consequences or applications of the solution in a wide range  

  of areas.  
 
Scoring procedures:  

 If your score on a scale is 1-3, you are fairly well balanced on the two dimensions of 
that scale.  

 If your score on a scale is 5-7, you have a moderate preference for one dimension of 
the scale and will learn more easily in a teaching environment which favors that 
dimension.  

 If your score on a scale is 9-11, you have a very strong preference for one dimension 
of the scale. You may have real difficulty learning in an environment which does 
not support that preference.  

 
 
 
 
Results for 44 (A) and 0 (B):  

 
 ACT   X  REF 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEN   X  INT 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 VIS   X  VRB 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEQ   X  GLO 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 
============================================================================ 
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Results for 1-32 (A) and 33-44 (B):  
 

 ACT    X  REF 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEN   X  INT 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 VIS   X  VRB 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEQ   X  GLO 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

============================================================================ 
 
Results for 1-22 (A) and 23-44 (B):  
 

 ACT   X  REF 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEN   X  INT 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 VIS   X  VRB 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEQ   X  GLO 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

============================================================================ 
 
Results for 1-11 (A) and 12-44 (B)::  

 ACT   X  REF 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEN   X  INT 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 VIS   X  VRB 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEQ   X  GLO 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

  
============================================================================ 

 
Results for 0 (A) and 1-44 (B)::  

 ACT   X  REF 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEN   X  INT 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 VIS   X  VRB 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 

 SEQ   X  GLO 
 11   9 7 5    3    1 <= => 1 3 5 7 9 11 
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References:  
 
If you want more information about learning styles theory, check these websites: 

The Barsch inventory:  
 http://www.wou.edu/provost/aalc/learning/Barsch%20LS%20Inventory.htm 
 http://www.wou.edu/provost/aalc/learning/learning_styles.htm 
The Felder inventory: 
 http://www.engr.ncsu.edu/learningstyles/ilsweb.html 
 
Other sources: http://webster.commnet.edu/faculty/~simonds/styles/interp.htm 
 http://www.efa.nl/onderwijs/2000/addictEUN/addictweb/Kolb&Vermunt.htm 
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THE PRELIMINARY QUESTIONNAIRE FOR SSM – 2004 
 

• Please identify your year and discipline in school: 
 
 Logon ID for your NCSU email:      _____________________ @ unity.ncsu.edu 

 discipline     ___________________________________________________ 
  
 professor     ___________________________________________________ 
 
• Please indicate the following personal information: 

(Your answers will remain anonymous) 

 gender  __  male    __  female 

 age  __  ≤18 __  19-21 __  22-24 __  25 and above 

 disability  motor (neuro- muscular/skeletal)  __  yes __  no 

   sensorial   __  yes __  no 

  other   __  yes __  no 

 

:: :: :: :: :: :: :: :: :: ::  
 

Seven questions on general issues 
(Please, be honest. That is extremely important for the success of our research on this experiment) 

 

1. Please indicate your level of learning experience in accessible design or universal 
design or even design for special populations: 

 
 accessible design  superficial  1 2 3 4 5 comprehensive 

 Universal design  superficial  1 2 3 4 5 comprehensive 

 design for special populations  superficial  1 2 3 4 5 comprehensive 

 
2. What is a Universal Design’s user group? 
 
 
3. Could you give the definition of disability in relation to mobility and wayfinding problems? 

 

4. Could you list two good examples of problems first-time visitors to the College of Design 
may experience in terms of mobility and wayfinding? 

- mobility:      …………………………………………………………………………… 

- wayfinding: …………………………………………………………………………… 
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5. Do you have any personal experience of using built environments with a close family 

member or acquaintance with disability or an older person ( + seventy years old)? 

 

 

 

6. Please indicate how familiar your are with the following spaces at the College of Design. 
In this case, familiarity refers to whether you can locate them all and describe their 
features from memory. 

 

 accessible washroom at ground floor of Brooks  unfamiliar  1 2 3 4 5 familiar 

 sitting areas outdoors in the College unfamiliar  1 2 3 4 5 familiar 

 elevator at Brooks unfamiliar  1 2 3 4 5 familiar 

 parking spaces for accessibility to Brooks unfamiliar  1 2 3 4 5 familiar 

 direction signs for major sectors of the College unfamiliar  1 2 3 4 5 familiar 

 direction signs for elevators in the College unfamiliar  1 2 3 4 5 familiar 

 direction signs for washrooms in the College unfamiliar  1 2 3 4 5 familiar 

 

7. What is the distinction between integrated and segregated use of built environments? 

 

- Integrated use:  ……………………………………………………………………… 

 

 

 

- Segregated use:   …………………………………………………………………… 
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THE POST-TOUR QUESTIONNAIRE FOR SSM – 2004 
 

 
• Please identify your year and discipline in school: 
 
 Logon ID for your NCSU email:      _____________________ @ unity.ncsu.edu 

 discipline     ___________________________________________________ 
  
 professor     ___________________________________________________ 
 
• Please indicate the following personal information: 

(Your answers will remain anonymous) 

 gender  __  male    __  female 

 age  __  ≤18 __  19-21 __  22-24 __  25 and above 

 type of assistive device used for mobility or wayfinding simulation 

   wheelchair __  yes __  no 

   orientation cane   __  yes __  no 

  crutches   __  yes __  no 

  walker   __  yes __  no 

  modified goggles   __  yes __  no 

 

:: :: :: :: :: :: :: :: :: ::  
 

Nine questions on general issues 
(Please, be honest. That is extremely important for the success of our research on this experiment) 

 

1. Please, indicate your level of involvement in this educational experience: 
 
 No: (____)   exercises on computer     =>   if any...     yes: ( light  1 2 3 4 5 heavy ) 

 attention to staff directions / guidance  light  1 2 3 4 5 heavy 

 use of written tour protocol for instruction light  1 2 3 4 5 heavy 

 simulation exercises light  1 2 3 4 5 heavy 

 wrap-up group discussions  light  1 2 3 4 5 heavy 

 

2. What is the definition of ...? 

 Universal Design  ____________________________________________________ 

 Disabilities:  _________________________________________________________ 

 Aging:   _________________________________________________________ 

 User friendly design ideas:   __________________________________________________ 
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3. What is your definition for integrated / segregated uses of built environment ? 
 
 
 
 
4. What is the link for the following definitions: disability, mobility and wayfinding problems? 

 

 

5. What are your considerations for the following in terms of user-friendly design? 
  

 Elevator at Brooks Hall not very friendly   1 2 3 4 5 very friendly 

 Curved ramp towards Pullen Road not very friendly  1 2 3 4 5 very friendly 

 Washroom at Brooks Hall not very friendly  1 2 3 4 5 very friendly 

 Concrete steps toward bus stop not very friendly  1 2 3 4 5 very friendly 

 Vending machines not very friendly  1 2 3 4 5 very friendly 

 

6. Please indicate the level of effectiveness of this educational experience: 
 
 team discussions not very effective  1 2 3 4 5 very effective 

 data collection exercises not very effective  1 2 3 4 5 very effective 

 simulation exercises not very effective 1 2 3 4 5 very effective 

 exercises on computer (if you did them) not very effective  1 2 3 4 5 very effective 

 wrap-up group discussions  not very effective 1 2 3 4 5 very effective 

 
7. What was the most useful component of the activities you have experienced? 
 
 
 
8. What was the least useful component you would you rather eliminate? 
 
 
 
9. What would you want to have included? 
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TOUR PROTOCOL  ::  ROUTE A FOR SSM – 2004 
 
 
 Route of travel for data collection: 
 From Rotunda to Family Washroom and Accessible Parking  

 
 
Start this exercise at the Rotunda, room # 322 - Brooks Hall  
(look at standpoint #1 in the map.)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You are going to use the elevator to go the ground floor, and use the water fountain at that 
level. Also, you will visit the accessible family washroom at Brooks. Along the way, you will 
inspect many environmental features. Then, we will end your trip as you stand near the front 
of Brooks Hall between cars parked in Pullen Road. 
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Assume that you are not familiar with the place, so that you have to rely on other people’s 
references or maps.  
 
You will continue to be given instructions throughout, indicated by the following symbol:   
Also, stop reading at some point in order to practice some simulation activities as you read 
STOP and see the symbol: . 
 
Return to instructions at the point you read: GO, and see the symbol: . 
 

 Stop!   
Start out by practicing some techniques with your assistive device for 
mobility.  
Pay attention to instructions given by consultants and group leaders.  
 
Check the easiest of two different routes to get out of the Rotunda: through 
stairs and ramps. 
If you cannot negotiate through steps jump to standpoint # 2 
If you can negotiate through steps (using crutches, walkers, goggles and so 
on) experience opening the door by yourself and walking down the steps… 

  Go!  Do it! 
 
 

 01        Using the stairs in the Rotunda lobby 

 
 Stop!  
 Answer this right away ... 

after simulating the normal use of your assistive devices for mobility: 
 
Could you open the door on the way out using one of your hands?  
 very hard to do it         very easy to do it 
 comfortably         uncomfortably 

 with help         without help 
 
How heavy was the door operation?  
 very heavy          very light 
 
How did you walk down the stairs? 
 confidently         insecurely 
 dependently        independently 

 safely          unsafely 
 comfortably          uncomfortably 
 
How does the surface of the steps seem to be?  
 slippery         anti-slippery 

 glaring shine        rough opaque 
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 You are going to walk (or wheel-ride) towards the elevator at Brooks breezeway 
 Those who cannot use stairs safely need to use this alternate route of travel.  
Open the door by yourself and move on in the corridor and down on the L-shaped ramp. 
 

 Go!   
 

 02        Using the ramp in the Rotunda lobby 

 
 At the bottom of the ramp… 

 Stop!  and answer the following… 
 
How does the surface of the lobby floor seem to be?  
 slippery         anti-slippery 

 glaring shine        rough opaque 
 

How did you go down the ramp?  
 confidently          insecurely 
 dependently        independently 

 safely         unsafely 
 comfortably         uncomfortably 
 
How could you hold on to the railings for support? 
 had a need for it       no need for it 
 safely          unsafely 
 comfortably         uncomfortably 
 

 After guessing the approximate percentage of the ramp slope (check 
techniques with the group leader), … 

 
Does it seem for you more or less an incline than expected before experiencing the ramp? 
 much less       much more 

 
 Go!    Walk in the corridor and until you reach the double-doors of the 

classroom #320.. 
Pay attention. Do not make much noise talking, since you may disturb 
activities in that auditorium. Check the message on that sign.  

 Stop!  and answer the following… 
 
Who can benefit from what the sign indicates? 

   people with mobility problems 
   people with wayfinding problems 
   people with both mobility and wayfinding problems 
   everyone 
   no one 
   Other...  (______________________________________) 
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 Remember, Your goal is to reach  the family washroom on the ground level 

of Brooks Hall through the elevator.  
 
What would indicate where the elevators or the exits are? 

   Sign 
   Shape of building elements 
   Surfaces 
   Entrances 
   Paths 
   Other...  (______________________________________) 

 
  Keep going on the corridor to your right. 

Go down the U-shaped ramp .Pass through the glazed window. 
 Go! Do it! 

 
 

 03    In the breezeway at Brooks Hall 

 
 Stop!  and answer the following… 

 
How did you go down the ramp?  
 confidently          insecurely 
 dependently        independently 

 safely         unsafely 
 comfortably         uncomfortably 
 
How could you hold on to the railings for support? 
 had a need for it       no need for it 
 safely          unsafely 
 comfortably         uncomfortably 
 

 After guessing the approximate percentage of the ramp slope (check 
techniques with the group leader), … 

 
Does it seem for you more or less an incline than expected before experiencing the ramp? 
 much less       much more 
 

  Go on.  
Go through the breezeway and find the elevator. Once you get there, call the 
elevator. Travel in it to the first floor (the level of the library). Exit the elevator  
into the breezeway. 
 

 Go! Do it! 
 

 Stop!    Answer the following questions about that experience. 
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 04      Inside the elevator at Brooks 

 
How does someone perceive that the elevator is coming or that it has arrived at the correct floor?  
 sound of mechanisms        no sound of mechanisms 
 audio alert        no audio alert 
 visual alert       no visual alert 
 
Does the elevator door remain open until everyone has entered and the elevator is ready to travel?  
 yes         no 
 
Which button did you to press to go up?  

    one          two 
    other...   (______________________________________) 

 
Who can reach all buttons and communication equipment?  
 very short       very tall 
 
How does anyone know that the elevator has finally stopped at the right floor?  
 sound of mechanisms       no sound of mechanisms 
 audio alert        no audio alert 
 visual alert       no visual alert 

 
 Your goal now is to reach the washroom area. 

Even if you can walk down steps, you will not do so.  
 
Assume the elevator is out of order. 
 
If you cannot negotiate through stairs, 
 find other means to keep on the activities  
(another elevator??).. 

 
Is there other accessible elevator available in case of mechanical failure? 
 yes         no 
 
Is there any sign or clue about where the other elevator is? 
 yes         no 
 

  Go on through the breezeway and find the elevator at Kamphoefner.  
 

 Go! Do it! 
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 05      On the bridge towards Kamphoefner 

 
 Stop!  Find a place to sit down and then  answer the following: 

 
Where would a person sit to rest? 
 away from circulation       on the passage 
 formal seating       informal seating 
 very far      very near 
 
How many resting areas (where people can lean on or sit) are there? 

    one 
    two 
    other...   (______________________________________) 

 
  Now, the people who can negotiate stairs will walk down “to get the 

elevator” for those who cannot do so. 
The people who must stay, jump to standpoint # 07.  
You must use the narrow stairs on the bridge. 
 

 Go! Do it! 
 

 06     On the stairs at bridge towards Kamphoefner 

 
After that,… 

 Stop!  Answer the following: 
 
How did you walk down the stairs? 
 confidently         insecurely 
 dependently        independently 

 safely          unsafely 
 comfortably          uncomfortably 
 
What is the bridge, considering segregated versus integrated uses of the routes of travel? 
 segregated         integrated 
 

  Now, turn left at ground floor. Go and reach the elevator area Once you 
get there, call the elevator. Wait until it arrives and use it…  
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 07     Experiencing Kamphoefner elevator 

 
In the meantime, the people who “cannot” use stairs will pass through the 
glazed doors at Kamphoefner bridge level and access the elevator from 
there.  
Both groups, after riding the elevator to the ground level… 
 

 Stop!  and answer the following… 
  

Are there signs or directories indicating where you are? 
 yes         no 
 
How does someone perceive that the elevator is coming or that it has arrived at the correct floor?  
 sound of mechanisms        no sound of mechanisms 
 audio alert        no audio alert 
 visual alert       no visual alert 
 
Does the elevator door remain open until everyone has entered and the elevator is ready to travel?  
 yes         no 
 
Which button did you to press to go up?  

    one 
    two 
    other...   (______________________________________) 

 
Who can reach all buttons and communication equipment?  
 very short       very tall 
 
How does anyone know that the elevator has finally stopped at the right floor?  
 sound of mechanisms       no sound of mechanisms 
 audio alert        no audio alert 
 visual alert       no visual alert 
 
Comparing experiences and your answers, what can you say in terms of user friendly design about 
elevator at Kamphoefner in relation to the elevator at Brooks?  
 More user unfriendly      More user friendly 
 

 Be ready to use the washroom area at Kamphoefner,  one at a time, 
after answering to the next set of questions: Before entering the 
washroom, answer the following: 

 
How can someone identify the washroom door?  
 with help          without help 

 comfortably         uncomfortably 

 very hard to do it        very easy to do it 
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How can someone identify that the washroom is occupied or available?  
 very hard to do it         very easy to do it 
 
Is there any sign for location of alternatives in the same floor in case the washroom is occupied?  
 yes         no 
 

 Go on. Try to open the main washroom door using one or both of your 
hands, or using your leg or crutch or even using the wheelchair footrests if 
that is what you are using now.  
Try to lock the door after you pass through it. 

 Go! Do it! 
 
 

   08     At the washroom area of Kamphoefner Hall 

 
 

 Stop!   Answer the following: 
 
How could you open the main door?  
 comfortably         uncomfortably 

 with help         without help 
 
How did you lock and unlock the washroom door without use of fingers?  
 very hard to do it        very easy to do it 
 
How could you move about without tripping at doorways?  
 comfortably         uncomfortably 
 
How could you access the toilet stall and close the door?  
 comfortably          uncomfortably 

 with help         without help 
 

 Go on.  Inside the washroom area, simulate using the toilet.  
Try to be as realistic with the sequence of movements as possible. Do not 
forget to get close to the toilet, virtually undress your pants, transfer from 
wheelchair or get rid of crutches the time enough to sit. Simulate cleaning 
yourself and getting back out of stall area. Wash hands and prepare to leave. 

 Go! Do it!... 
 

 Stop!    Answer the following: 
 

 
How could you transfer from a wheelchair to the toilet seat without use of legs?  
 with help         without help 

 comfortably          uncomfortably 

 very hard to do it        very easy to do it 
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How could you move about in such restricted space without leaning or bumping at anything?  
 with help          without help 

 comfortably         uncomfortably 

 very hard to do it        very easy to do it 
 
How could you wash hands and reach for the towel without getting the hands dirty again?  
 with help          without help 

 comfortably         uncomfortably 

 very hard to do it        very easy to do it 
 

 Walk down (or wheel ride) the route of travel that connects Brooks Hall and 
Kamphoefner Hall.  
Get back to Brooks Breezeway on the other side of the courtyard. Sit on the 
slab of the metal sculpture (the eggshell). 

 Go! Do it!... 
 
 

 09     At the courtyard in Brooks area 

 
 Stop!    Look around, and answer the following. 

 
Where would a person sit to rest in courtyard? 
 away from circulation       on the passage 
 formal seating       informal seating 
 very far      very near 

 
How many resting areas (where people can lean on or sit) are there? 

    one              two 
    other...   (______________________________________) 

 
Are there signs or directories indicating where you are? 
 yes         no 
 
What would indicate where the family washroom is? 

   Sign 
   Shape of building elements 
   Surfaces 
   Entrances 
   Paths 
   Other...  (______________________________________) 

 
 Go on.  Consider that someone may have told you that the washroom is 

close to the entrance where the bus stop is.  
Cross the courtyard and go to the breezeway that is close to the bus stop at 
Pullen Road.  
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Once you get there, try to operate doors first manually and then automatically. 
Compare such experiences. As you finish that… 

 
 Stop!   Answer the following: 

 
Could you open one of doors using one of your hands?  
 comfortably          uncomfortably 

 with help         without help 
 
How heavy was the door manual operation?  
 very heavy          very light 
 
How did you consider the installation of the push button for door operation? 
 very hard to locate it         very easy to locate it 
away from circulation       on the passage 
 on the right side       on the wrong side 
 very user unfriendly       very user friendly 

 
 Go on.  

 
Turn right and get into the hall with vending machines. 
A small number of participants (two or three at a time at most) is going to 
enter the family washroom.  
In the meantime, the others will spend time checking the characteristics of 
vending machines. 
 
 Check each machine by role-playing different ways of using them by people 
with sensorial and motor problems.  
 
From the person sitting on wheelchair: avoid stretching yourself, but try to 
reach all buttons and slots.  
 
Consider the poor lighting conditions.  
With your eyes closed, simulate choosing a snack or drink: try inserting coins 
in the machines and press the buttons for change… 

 Go! 
 

 10     At the vending machines area 

 
After you complete this task… 

 Stop!  and answer the following… 
 

How can someone with sight problems identify which is the machine that sells refreshments and 
which one sells snacks?  
 with help          without help 

 comfortably          uncomfortably 

 very hard to do it         very easy to do it 
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How can someone with sight problems identify the products?  
 with help          without help 

 comfortably          uncomfortably 

 very hard to do it         very easy to do it 
 
How can someone with sight problems select products and make payment?  
 with help          without help 

 comfortably       uncomfortably 

 very hard to do it      very easy to do it 
 
How can someone with reaching limitations select products and make payment?  
 with help          without help  
 comfortably          uncomfortably 

 very hard to do it         very easy to do it 
 
How can someone with sight problems locate where the telephone is? 
 with help          without help 

 comfortably          uncomfortably 

 very hard to do it         very easy to do it 
 
How can someone with sight problems use the telephone to make a call? 
 with help       without help 

 comfortably         uncomfortably 

 very hard to do it         very easy to do it 
 
Do the vending machines have similar system for coin collection?  
 yes         no 
 
How can someone with reaching limitations insert coins in the telephone and make a call?  
 with help         without help 

 comfortably         uncomfortably 

 very hard to do it        very easy to do it 
 
 

 Be ready to use the washroom area one at a time,  
after answering to the next set of questions: 

 
How can someone identify the washroom door?  
 with help          without help 

 comfortably         uncomfortably 

 very hard to do it        very easy to do it 
 
How can someone identify that the washroom is occupied or available?  
 very hard to do it         very easy to do it 
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Is there any sign for location of alternatives in the same floor in case the washroom is occupied?  
 yes         no 
 

 Go on. Try to open the main washroom door using one or both of your 
hands, or using your leg or crutch or even using the wheelchair footrests if 
that is what you are using now.  
Try to lock the door after you pass through it. 

 
 Go! 

 
 

 11     At the washroom area 

 
 Stop!  Answer the following: 

 
How could you open the main door?  
 comfortably         uncomfortably 

 with help         without help 
 
How did you lock and unlock the washroom door without use of fingers?  
 very hard to do it        very easy to do it 
 
How could you move about without tripping at doorways?  
 comfortably         uncomfortably 
 
How could you access the toilet stall and close the door?  
 comfortably          uncomfortably 

 with help         without help 
 

 Go on.  
 Inside the washroom area, simulate using the toilet.  
Try to be as realistic with the sequence of movements as possible. 
 
Do not forget to get close to the toilet, virtually undress your pants, transfer 
from wheelchair or get rid of crutches the time enough to sit.  
 
Simulate cleaning yourself and getting back out of stall area. Wash hands 
and prepare to leave. 
 
 

 Go Do  it!... 
 Stop!  Answer the following: 

 
How could you transfer from a wheelchair to the toilet seat without use of legs?  
 with help         without help 

 comfortably          uncomfortably 

 very hard to do it        very easy to do it 
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How could you reach for the toilet paper and rip it off with one hand without bending forward as 
seating on the toilet?  
 with help          without help 

 comfortably         uncomfortably 

 very hard to do it         very easy to do it 
 
How could you move about in such restricted space without leaning or bumping at anything?  
 with help          without help 

 comfortably         uncomfortably 

 very hard to do it        very easy to do it 
 
How could you wash hands and reach for the towel without getting the hands dirty again?  
 with help          without help 

 comfortably         uncomfortably 

 very hard to do it        very easy to do it 
 
Compared to washroom area at Kamphoefner, what can you say about the family washroom at 
Brooks ?  
more user unfriendly          more user friendly 
 
  Go on upstairs to the parking area. 

Getting out of the hall with vending machines,  
you must get out back to the breezeway towards the bus stop. 
 

 Go! Do it! 
 Stop!   At the bottom of the stairs to answer this… 

 
Is there any contrasting color at the edge of tread and rise of the stairs?  
 yes         no  
 

 Those who cannot negotiate through stairs jump to the standpoint #13 . 
 
:: :: :: :: :: :: :: :: :: 
 
Those who can walk up the stairs must reach the bench at the bus stop 
waiting area and sit there.  
Repeat the moving on stairs experience up and down twice. 
 
Try also to go up and down the metal stairs with open treads in the 
breezeway, and compare experiences using the types of  stairways. 
Use the same questions to check differences. 
 

 Go! Do it! 
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 12      At the top of stairs 

 
 Stop!   Answer the following… 

 
How could you walk up and down the stairs? 
 confidently       insecurely 
 dependently         independently 

 safely         unsafely 
 comfortably         uncomfortably 
 
How could you hold on to the railings for support? 
 safely          unsafely 
 comfortably          uncomfortably 
 
How is your reaction about the characteristics of steps in that stairway? 
 very few steps      too many steps 
 very wide steps      too narrow steps 
 very deep steps      too shallow steps 
 
Does the landing in the middle of the way help you go downstairs? 
 yes         no 
 
Compared to the metal stairs with open tread steps, what can you say about the stairs with concrete 
steps at Brooks?  
more user unfriendly          more user friendly 

 
 Go!   

  Stay at the waiting are for the bus stop until you see the other group of 
participants coming from the alternative route. Waiting is also part of the 
exercise. Then, move on until you reach the curb ramp at standpoint # 15. 
 
 
:: :: :: :: :: :: :: :: :: 
 
 

  
 13       Going through  the route of travel in the pathway at the side of Brooks … 

 
  Those who cannot negotiate through steps must find the easiest way 

around to the parking spaces at Pullen.  
Go to the courtyard and follow the curved ramp towards the sidewalk at Pullen 
road. Walk or (wheel ride) up to the top of the ramp by the emergency pole. 
 

 Go!  Do it! 
 Stop! After you get there, answer the following: 
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How did you go up the ramp?  
 confidently         insecurely 
 with help         without help 

 safely         unsafely 
 comfortably         uncomfortably 
 
How could you hold on to the railings for support? 
 doing it is very hard        doing it is very easy 

doing it is necessary        doing it is unnecessary 

 safely         unsafely 
 comfortably         uncomfortably 
 

 After guessing the approximate percentage of the ramp slope (check 
techniques with the group leader), … 

 
Does it seem for you more or less an incline than expected before experiencing the ramp? 
 much less       much more 
 
Compared to the ramps experienced before on Brooks,  
what can you say in terms of user friendly design? 
 
Ramp to rotunda on 3rd floor…  more user unfriendly           more user friendly 
Ramp to breezeway on 3rd floor…  more user unfriendly          more user friendly 
Ramp in the pathway outside…  more user unfriendly          more user friendly 
 

  Go on. 
You are going to answer some questions after… 
 

 14     Examining the emergency communication  pole 

 
 Role-play using the emergency pole for directions. Check for height, space for 

approach and characteristics of controls and instructions. Consider that someone may 
have told you over the intercom that the family washroom is in that building, on the right, 
going down on the ramp.  
 
 Go!  Do it! 

 
 Stop! After that, answer the following: 

 
What would indicate the location of the accessible parking area? 

  Sign 
  Shape of building elements 
  Surfaces 
  Entrances 
  Paths 
  Other...  (______________________________________) 
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What might indicate that you can use the emergency communication pole for getting directions? 

  Sign 
  Shape of building elements 
  Surfaces 
  Size and shape of pole control elements 
  Pole location 
  Paths 
  Other...  (______________________________________) 

 
Is it possible that everyone (with either wayfinding or mobility problems) can use that pole? 
 comfortable         uncomfortable 

 safely         unsafely 
 with help          without help 

 
 Move on until you reach the edge of the sidewalk. 

 
Guess and record  the potential  distance from your current location at the 
emergency communication pole  to the sidewalk edge.  
 
As you go, measure the actual distance by counting steps or the number of 
wheel rotations and tracking time in seconds in your travel between the two 
standpoints. 
 

 Go!  Do it! 
  

 Stop!  After you reach the sidewalk, answer the following. 
 
 
How do you assess your perception comparing distance and time in both factual and guessed 
conditions after you have experienced the walkway with some mobility problems? 
It is the same thing        not able to know it precisely  
 shorter time       longer time 
 shorter distance         longer distance 
 
How was your visual perception of boundaries between the paving and the grassy lawn? 
 very little      very much 
 
How was the pathway surface like? 
 even      uneven 
 slippery      anti-slippery 
 flat      inclined 
 dirt      clean 
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  15    Experiencing  the edges of the sidewalk 

 
 Go on. Try accessing the parking area from the sidewalk either by stepping 

down or approaching the curb. 
 Go! 

 After that,… 
 Stop!  Answer the following:  

 
How is the curb ramp like? 
 unnecessary       necessary 
 poorly located       well located 
 obstructed       free 
 insufficient       exaggerated number 
 
How far is the curb ramp from the first reserved parking space? 
 very near       very far 
  
How can drivers or passengers in wheelchairs reach the curb ramp? 
 with help         without help 

 comfortably         uncomfortably 

 safely         unsafely 
 
 
 

 16          At parking spaces 

 
How many parking spaces assigned for people with mobility problems are there? 
(______________________________________) 
 
How do you describe each element of those parking spaces? 
 size of parking space good        bad 
 vertical signage clear        unclear 
 signage on ground clear        unclear 
 access area around vehicle good        bad 
 
Does the place where you have “parked” your car provide protection from incoming traffic of 
passengers who are getting out of the car? 
 yes         no 
 

Thank you very much for your participation!! 
 

 You have reached the end of the simulation exercise.  
 
Please, return all of the encumbrances, gadgets and equipment to the staff back at the 
Rotunda as instructed, and prepare your report there about the experience as soon as 
you complete a short post-test questionnaire. 
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THE ONLINE PHOTO-QUESTIONNAIRE  FOR SSM – 2004 / 2005 
 
Welcome !!! 
 
This is our experimental simulation on learning strategies through imagery about design 
of "user-friendly" environments.  
We appreciate your time and effort to help us develop this part of the Sight Sound and 
Motion program at the College of Design, NCSU. 
 
:: IMPORTANT :: 
This exercise is NOT a test...  
of your knowledge, learning ability or computer related skills! 
It is one of the measuring instruments created to test a combination of distinct 
educational strategies.  
You will explore important issues regarding some of the relationships between people's 
abilities and design of built environments. 

:: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: 

Placing below the last 4-digits of your social security (ex: xxx-xx-0123) and the e-mail 
login used in your NCSU unity web account (ex: someone@unity.ncsu.edu) indicates 
that you are willing to participate in this exercise.  
 
It also indicates that you acknowledge our commitment ...  
--to prevent any risk of accident or harm that might affect you, and  
--to restrict from public disclosure any form of identification during  
--presentation of this work. 
 
The reason we ask your last four digits of the social security number is to have a proof 
later that no one else in your name but 'YOU' have agreed to participate. That is not 
useful for any other purposes.   
 
last four digits of your social security number: 
XXX-XX- _ _ _ _ 

 
   
your email identifier at NCSU unity account: _ _ _ _ _ _ _ _ @unity.ncsu.edu 

 

Ok, thanks! 
The exercise is about to start in the following pages.  

Marcelo P. Guimaraes 
PhD candidate in Design  
 

 
 
Center for Universal Design 
College of Design - NCSU,  
Raleigh, NC 
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Confidential 
 
Personal data and background 
- 04 questions – 
 
 
   
1- Indicate your age group: 
 

 below 19 
 19 - 20 
 21 - 22 
 23 - 24 
 25 or above 

 
2- Indicate your gender: 
 

 male 
 female 

 
3- Indicate your academic program in design: 
 

 Architecture 
 Landscape Architecture 
 Industrial Design 
 Art & Design 
 Graphic Design 
 Other (please specify)     

  
 
4- Indicate the name of your professor in Design Fundamentals -1 
 

 
 
 

  Angelo Abbate 
  Chandra Cox 

  Kathleen Rieder 
  Lopemax Diaz 
  Michael Pause 
  Susan Toplikar 
  Not applicable 
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Important !!! 
 
Instructions 
 
In this research instrument, you are going to report your understanding about 
the impact of built environments on people's wayfinding and mobility, 
particularly in the College of Design - NCSU. 

*---Some of users' experiences have been framed in distinct sets of multiple 
choice and open questions that are inter-related. The questions are organized 
for single and multiple selections of best answers along with some 
opportunities for open expression of your ideas. 

*---The sequence of topics requires you to make decisions only once as you 
move through the process.  
So, consider carefully every issue at a time, since you will not be able to review 
your answers as you move forward. 

*---Most of the time, your selections will be based on information provided by 
pictures and short statements. The lack of detailed instructions on concepts or 
technical issues prior to questions is a deliberate decision to make such a 
challenge. Please, examine all possible hints that you may see in the images or 
statements. 

*---After you complete selections in each page, you may see an explanatory 
page with hints to confirm your choices. This is optional. Control your time 
reading those pages since you need to move on and complete other sections as 
well. 
*---Some of the alternatives for the questions provide images in secondary pop 
up web pages accessed by icons that illustrate the choices in each topic. Below 
are examples: 

--- -----  
:: :: --- Note that only icons displayed in color refer to active links.--  :: ::  

Icons instead of direct pictures are necessary due to 
technical constraints of webpage data collection 
services.- 

 
*---When you see colored icons as part of some questions, click on those icons 
to reveal the images: 

the still camera indicates pictures, 
the movie camera indicates a sequence of pictures in simple animation, 

and 
the projection screen indicates a pair of contrasting images. 
 

As you click on such icons, a complementary window will popup on your 
screen. Adjust the size of this window. After you close this first one, others 
should open at the same size. In case you cannot see such popup window, 
maybe it is behind the main window. Avoid having popup windows behind the 
main one by closing each popup window you examine it and before you click on 
icons in next topics.  
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Otherwise, locate the popup window and bring it to foreground. To close the 
additional window, click on the link "back to questions" or use the browser 
button.  
 

As an example and first experience, click on the following camera icon:  
  
 

Very good!!!  
Now, take this time to adjust the size of this 
window so that it fits well.  
Then, click on the blue link to close this 
window.  
 
 
 

 
 

(original picture1 was modified by the author;  
copyright permission for educational use) 

================================================ 
 
Section I 
 
Some definitions... 
- 03 questions -  
 
1- Which of the following statements do you consider that best explains  
 Universal Design? 

 

 

 

 

 

 

 

 

(original picture was modified by the author; copyright permission2 for educational use) 
 

                                                 
1 Courtesy of Gettyimages: ‘Comp’ application 
2  Courtesy of the Center for Universal Design 
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  Design for everyone that be applied in different parts of the world. 
  Design created for the general population, which considers varied ages and 

abilities of as many users as possible. 
  Design that addresses everyone's needs to access the built environment. 
  Design that is helpful to people with all kinds of disabilities. 
  Design for the aging population and for people with disabilities. 

 
2- What do you think are the FOUR most essential criteria in the list below that 
define user friendly design? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original picture was modified by the author; copyright permission3 for educational use) 

  Accessible 
  Convenient 
  Adjustable 
  Heavy-duty 
  High-tech 
  Portable 
  Exclusive 
  Functional 
  Stylistic 

 
 
JUMP PAGE >_>---- Choose one of the choices in the menu below... 

>> Let's move on straight to next questions >>  
 

================================================= 
 
                                                 
3 Courtesy of The Braun Corporation 
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Section II 
 
Profile of User Population 
- 02 questions -  
 
(Click on thumb-nail picts to see larger images ::  
close popup window before seeing next topic.) 
 

 
The (animated) counter above indicates the amount of material you have covered so far. 

 
 
- 02 questions -  
 
3- Which of the following categories of the general public include the people 
who might be in community events at the College of Design? 
 

 Women at advanced stages of pregnancy 

 Small children 

 Children 

 Teenagers 

 People with disabilities 

 Young adults 

 Mature adults 

 Older adults 

 Sick people 
 
 
4- Which of the following characteristics define the people who would probably 
attend community events at the College of Design? 
 

 People no apparent mobility problems 
 People with no apparent wayfinding problems 
 People with temporary mobility problems 
 People with temporary wayfinding problems 
 People with permanent mobility problems 
 People with permanent wayfinding problems 
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Pictures in pop-up web-pages for question 03 
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Pictures in pop-up webpages for question 04 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original pictures4 were modified by the author; 
copyright permission for educational use) 

 
================================================= 

 
The format of questions 03 and 04 were structurally modified for SSM-2005 
version of the online photo-questionnaire. See below... 
 
 
7- Considering that exhibitions and design workshops about development of 
healthy communities may occur at the College of Design in weekend festivals, 
... 
 
Match the picture numbers below (with no more than one selection per topic) 
with the group names of people who might be attending community events at 
the College. In addition, identify two of the picture numbers that indicate 
people who certainly are not going to attend such events soon. 
 
 

                                                 
4 Courtesy of GettyImages: ‘Comp’ application 
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... .. . .. . ...  
 

.. . . . . .  . ...  
 
 1 2 3 4 5  6  7  8  9 
 
Pregnant           
Small children          
children          
Teenager          
Young adults          
Mature adults          
Older adults1          
1 - Not going there          
2 - Not going there          
 
 
8- Considering your selection in the previous question, which of the following 
situations refers to people who might visit the College of Design in community 
events? 

 ... . .. .. 

 .. . ...  
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People who, … 1 2 3 4 5  6 

apparently, have no mobility problems       
apparently, have no wayfinding problems      
experience temporary mobility problems       
experience temporary wayfinding problems      
experience permanent mobility problems       
experience permanent wayfinding problems       

 
Compared to SSM 2004 a new question (#5) was added in SSM 2005 version to 
address specifically the definition of disability. See below... 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original picture5 was modified by the author; copyright permission for educational use) 

5- What is the best idea that might explain the relationship between disability 
and people – environment interaction? 
 

 Disability is a medical condition that happens to some people and it is not related 
to built environments. 

 Disability occurs to everyone when people's abilities and resources of the built 
environment do not fit together. 

 Disability varies according to culture, technology, environmental and social 
structures; therefore, there is no clear definition about it. 

 Disability does not exist in itself; it is abstract; hence, its definition is set by 
legislation on environment. 

 None of the statements above. 
 

================================================= 
 
 
                                                 
5 Courtesy of Ian Macmillan 
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Section II 
 
Mobility and Wayfinding 
- 06 questions remaining - 

 
 
 
 
 
 
 
 
 
 
 

(original picture was modified by the author; copyright permission6 for educational use) 

6- One of the following statements is UNSUITABLE to support MOBILITY.  
Can you distinguish it among all of them?... 
 

  Entrances and major points of interest are connected by flat surfaces and ramps 
located at the side of stairs. 

  Pedestrian routes for access to buildings have short distances to reduce users' 
efforts carrying or transporting loads. 

  Accessible routes of travel are specially created only to help people with 
disabilities. 

  Design of environmental features make people avoid accidents such as falls or 
collisions, as well as prevent stress or frustration. 

  Routes of travel include seating arrangements for those who are tired of walking 
or standing for a long time. 

 

 

 

 

 

 

(original picture7 was modified by the author; copyright permission for educational use) 

                                                 
6 Courtesy of Department of Public Services, DPS – State of Utah 
7 Courtesy of GettyImages – ‘Comp’ application  
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7- One of the following statements is UNSUITABLE to support WAYFINDING.  
Can you distinguish it among all of them?... 
 

 Landmarks (spatial references) contain unique features that contribute  
to create the identity of places. 

 The pedestrian circulation system include multiple alternatives for routes  
 of travel, access, etc. 

 Essential elements in the routes of travel let users anticipate alternative 
paths at distance. 

 To help people with reduced vision, other types of sensory information 
  (texture, tactile contrast, sound effects) in routes of travel must  

substitute visual cues. 
 Location, intensity and arrangement of light fixtures in routes of travel 

determine focal points for perception of access routes. 
 

================================================= 
 
Section II 
 
Mobility and Wayfinding 
- 04 questions remaining -  
 
(instructions: Click on thumb-nail pictures to see larger images ::  
 close popup window before seeing next topic.) 
 

 
The (animated) counter above indicates the amount of material you have covered so far. 
 
8- Which of the following statements is a fact related to either mobility or 
wayfinding problems? 
 

 Mobility is a typical problem to people with disabilities, because they cannot use 
their legs normally. 

 People who cannot detect visual cues of environmental elements are the only 
ones who have wayfinding problems. 

 Everyone experiences mobility problems in similar ways, and that help us 
understand the world of people with disabilities. 

 Everyone experiences wayfinding problems in ways that can be considered a 
disability caused by design. 

 Mobility and wayfinding problems are independent issues and, therefore, do not 
affect each other. 
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(original picture8 was modified by the author; copyright permission for educational use) 

 
9- Match the picture numbers with situations in areas of the College of Design 
in the list below. Indicate where situations are related to both mobility and 
wayfinding issues. 
 1 2 3 4 5 

Proximity to the NCSU visitor information booth.       
Path with direction signs for routes of travel.       

Proximity to bus stops.       

Location of parking spaces for accessibility.       
Elements of pedestrian crossings.       
 
 

    .      .    .      
 

================================================= 
 

The following page contains the full-size illustrations... 
 
 

                                                 
8 Courtesy of GettyImages – ‘Comp’ application  
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(original pictures made by the author) 
 
Section II 
 
Mobility and Wayfinding 
 
- 02 questions remaining - 
 
(instructions: Click on thumb-nail pictures to see larger images ::  
 close popup window before seeing next topic.) 
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The (animated) counter above indicates the amount of material you have covered so far. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original picture9 was modified by the author; copyright permission for educational use) 

Consider the fact that everyone walking with difficulty, carrying or transporting 
loads, has problems with long distances.  
 
This is an example of a mobility problem. 
 
 
10- In case YOU might experience such a MOBILITY problem, which of the 
topics below in your opinion is the most essential for you to approach the 
College of Design? 

     
 
      
 
 
                                                 
9 Courtesy of GettyImages – ‘Comp’ application  
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Consider the fact that one feels disoriented when signs, light, edge marks, etc 
(visual cues) and textures, sound alerts, etc (non-visual cues) do not 
complement each other to function as a system on sidewalks for street 
crossing.  
 
 

 

 

 

 

 

 

 

 

(original picture10 was modified by the author; copyright permission for educational use) 

This is an example of a mobility problem. 
 

11- In case YOU might experience such a WAYFINDING problem, which of the 
topics below is the most essential for you to approach the College of Design? 
 
 

 
 
      
 
 
JUMP PAGE >_>---- Choose one of the choices in the menu below... 

>> Let's move on straight to next questions >>  
 

================================================= 
 
                                                 
10 Courtesy of GettyImages – ‘Comp’ application  
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Section III 
 
Considerations about entrances 
 
10 questions remaining –  
 
(Click on thumb-nail picts to see larger images ::  
close popup window before seeing next topic.) 
 

 
 

The (animated) counter above indicates the amount of material you have covered so far. 
 
 
 
 
 
12- Select the option that best expresses your opinion on whether...  

 
the main entrance of a public building should be the one that is the most 
user friendly entrance. 
 

disagree completely neutral   agree completely 
 disagree in some ways     agree in some ways 

     
 
 
13- Based on your point of view about user friendly design, mobility and 
wayfinding, explain your answer to question #12. 
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14- Considering that some of the people who might attend community events 
have never been at the College before... 
 

 

 

 

 

 
 
 
 
 
 

(original picture was modified by the author; copyright permission for educational use) 

Which of the following entrances at the College of Design is the one that 
FIRST TIME visitors might consider it to be the main entrance? 
 

 .. . .. . . ..  
     
 
 

 .. . .. .  

    
 
 
JUMP PAGE >_>---- Choose one of the choices in the menu below... 

>> Let's move on straight to next questions >>  
 

================================================= 
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(original pictures were made by the author) 

================================================== 
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Section III 
 
Considerations about entrances 
- 07 questions remaining - 
 
(Click on thumb-nail picts to see larger images ::  
close popup window before seeing next topic.) 

 

 
The (animated) counter above indicates the amount of material you have covered so far. 
   
15- Which of the following entrances at the College of Design would users with 
MOBILITY problems (including the public who might attend community events) 
consider it to be the most user friendly? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

(original picture was made by the author) 
 

 .. . .. . . ..  
     
 

 .. . .. .  
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16- Which of the considerations below might have influenced you 
selecting the best choice under question #15? 
 
 1 very little influence 
 2 little influence 
 3 neutral   
 4 much influence 
 5 very much influence 
 1 2 3 4 5 

Flat surfaces on sidewalk and pathways       

Resting areas      

Shape and material used for entrances      

Location of reserved accessible parking      

Short distances      
 
 
 
JUMP PAGE >_>---- Choose one of the choices in the menu below... 

>> Let's move on straight to next questions >>  
 
 
 
 
 

================================================= 
 
 
 
 
Section III 
 
Considerations about entrances 
 
- 05 questions remaining - 
 
(Click on thumb-nail picts to see larger images :: 
close popup window before seeing next topic.) 

 

 
The (animated) counter above indicates the amount of material you have covered so far. 
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17- Which of the following entrances at the College of Design would users with 
WAYFINDING problems (including the public who might attend community 
events) consider it to be the most user friendly? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original pictures11 were modified by the author;  
copyright permission for educational use) 

 
 

 .. . .. . . ..  
     
 

 .. . .. .  

    
 
 
 
 
 
 

                                                 
11  Courtesy of GettyImages – ‘Comp’ application  
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18- Which of the considerations below might have influenced you 
selecting the best choice under question #17? 
 
 1 very little influence 
 2 little influence 
 3 neutral   
 4 much influence 
 5 very much influence 
 1 2 3 4 5 

Intersections of major routes of travel       

Location of reserved accessible parking      

Location of bus stops      

Shape and material used for entrances      

Local landmarks (stairs, sculptures, signs, etc.)      
 
 
 
Section III 
 

Considerations about integrated and/or segregated means of access 
 
03 questions remaining - 

 
19- Which of the following statements is not an aspect of INTEGRATED routes 
of travel? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original pictures were modified by the author; copyright permission for educational use) 
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 Integrated routes of travel provide opportunities for social contact between all 
groups of users. 

 Integrated routes of travel allow everyone to share the main path to a building. 
 Integrated routes of travel expand accessibility resources to include lateral ramps 

at same location of stairs. 
 Integrated routes of travel may not provide connection to alternative paths. 
 Integrated routes of travel may reduce some mobility or wayfinding problems. 

 
 
 
20- Which of the following statements is not an aspect of SEGREGATED routes 
of travel? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original pictures were modified by the author; copyright permission for educational use) 

 

 Segregated routes of travel make a clear distinction of experiences between 
groups of users. 

 Segregated routes of travel allow everyone to share the main path to a building. 

 Segregated routes of travel expand accessibility resources to include lateral 
ramps at same location of stairs. 

 Segregated routes of travel may not provide connection to alternative paths. 
 Segregated routes of travel may reduce some mobility or wayfinding problems. 
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JUMP PAGE >_>---- Choose one of the choices in the menu below... 
>> Let's move on straight to next questions >>  

 
================================================= 

 
21- Which one of the following entrances to the College of Design provides 
the most INTEGRATED access and which one provides the most SEGREGATED 
access? 

 

 

 

 

 

 

 

 

(original pictures were modified by the author; copyright permission for educational use) 

 .. . .. . . ..  
Segregated      
Integrated     
 

 .. . .. .  

Segregated     
Integrated    
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Section IV 
 
Considerations about user friendly design features 
 
05 questions remaining - 
 
Examine the following sequence of slides about design features of  

ACCESSIBLE PARKING SPACES, 
 

 
 

 

 

 

 

 

 

 

 

 

(original pictures were made by the author) 

and based on your ideas about integrated use of environments, answer the 
following (mark all that applies to this case) : 
 
22- Which of these design features provides integrated use of the parking area 
so universal that  anybody with MOBILITY problems may experience it as a  
user-friendly setting? 

 The line markers on the ground 
 The pedestrian area at the side of a parking space  
 The incline of the paving in the parking area 
 The signs and symbols on ground for accessibility 
 The bumper by the sidewalk curb 
 The free shallow curb ramp 
 The connection to the accessibility route 
 None of the above 
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23- Compare the before-after images for each situation in the topics below and 
then answer the following: 
 
In which of the locations below the INSTALLATION OF A CURB RAMP  
seems to be the best way to improve wayfinding for a user-friendly approach to 
the College of Design? 
 

  ... near the marble front entrance 

  ... next to the bus stop 

   ... next to an accessible pathway 

  ... in between parking spaces 

  ... between the parking area and entrances  

  all of the above  

  none of the above 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(original pictures were made by the author) 
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Section IV 
 

Considerations about user friendly design features 
 
- 03 questions remaining - 

 
(Click on icons to see sequence of images ::  
close popup window before seeing next topic.) 

 

 
The (animated) counter above indicates the amount of material you have covered so far. 

 
Considering integrated use of ramps, examine the slideshow of different ramp 
types and answer the following: 
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24- Which of the design features below can be combined to create  
the MOST USER-FRIENDLY ramp for THE SAME HEIGHT of floor levels? 

 Slope  Shape  Sides  
 1 single, long and shallow incline 1 curved incline 1 tall walls 
 2 single, short and steep incline 2 L-shaped 2 wide low walls 
 3 multiple shallow inclines only 3 U-shaped 3 railings only 
 4 multiple steep inclines only 4 straight incline 4 low curbs 
 5 varied combination 5 any shape 5 unprotected edges 
 

 
 Slope  Shape  Sides  
Convenience 

       
Functionality 

       
Comfort 

       
 
 

25- Which of the design features is essential for us to create the most user 
friendly settings for a ramp that links low level differences in the same floor? 

 Making a straight run with no landings or resting areas 
 Installing railings no matter the existing height between floor levels is  

 substantial or not 
 Creating a shallow run with wide and low side walls to be used additionally  

 as seating areas 
 Locating ramp's starting and ending points close to stairs and along with main 

route 
 Eliminating steps as often replacing them with a ramp as possible 
 Hiding the ramp to preserve aesthetics of the original view of the building 
 Making the ramp so wide that everyone can use it with people walking side by side 
 All of the above 
 None of the above 
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25- Consider in the following slideshow, the design features for PATHWAYS. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original pictures were modified by the author; copyright permission for educational use) 

Please rate the elements for a user friendly design interface to someone with 
WAYFINDING problems: 
 1 very unfriendly 
 2 unfriendly 
 3 neutral 
 4 friendly 
 5 very friendly 
 1 2 3 4 5 

The regular and smooth anti-slip condition of paving       

The type and number of lighting fixtures at low height      

The existing emergency intercom poles along the route      

The short distance of travel between resting areas      

The signs and texture on ground      
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26-Consider in the following slideshow, the design features for WASHROOMS. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(original pictures were made by the author) 

 
Please rate the elements for a user friendly design interface to someone with 
MOBILITY problems: 
 1 very unfriendly 
 2 unfriendly 
 3 neutral 
 4 friendly 
 5 very friendly 
 



 

 
375 

 
 
 1 2 3 4 5 

The specific signage indicating use by both genders       

The threshold transition between floor surfaces      

The internal space for movement and accommodation      

The type of toilet stall is a single unit including grab bars      

The special latches, pulls, levers and other hardware      
 
JUMP PAGE >_>---- Choose one of the choices in the menu below... 

>> Let's move on straight to next questions >>  
 

================================================= 
 
 
 
Section V 
Six multiple choice questions about this experiment. 
 
In this section, answer the following questions that will require selection of best 
alternative, based on your experience during this exercise. 
 
 
1- Considering an impact on your professional career,  
how do you see the essential messages given here? 

 
very weak neutral   very strong 
 weak     strong 

     
 
 

2- Considering clear understanding of contrasting concepts,  
how do you rate the following levels of distinction between them? 
 
 1 very subtle 
 2 subtle 
 3 neutral 
 4 obvious 
 5 very obvious 
 
 1 2 3 4 5 

integrated solutions / segregated solutions       

conventional design / user-friendly design      

mobility problems / wayfinding problems       

gender related issues / age related issues       

needs due to disability / needs of general population       
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3- Considering the development of future design experiences about user-
friendly environments, how do you see the relevance of this exercise to raise 
your awareness? 
 
very irrelevant neutral   very relevant 
 somewhat irrelevant     somewhat relevant 

     
 
 
 
 
Section V 

 
Three multiple choice questions about this experiment.  
 
In this section, answer the following questions that will require selection of the best 
alternative, based on your experience during this exercise.  
 
 
 
4- Considering specific types of information, rate the balance of verbal and 
visual contents in this work. 

 
very poor balance neutral   very fine balance 
 poor balance     fine balance 

     
 
 
5- Considering the structure for the flow of information,  
how do you rate your navigation through the topics in the exercise? 
 
very difficult neutral   very easy 
 difficult     easy 

     
 

 
6- Considering the usefulness of reflections about major concepts,  
how do you see the need for computer activities such as this one? 

 
very irrelevant neutral   very important 
 somewhat irrelevant     somewhat important 
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Section V 
 
Three open-ended questions about interpretation of major concepts. 
This is the last section!!!  
 
In this section, three open questions will request your interpretation about major ideas. 
 
 
1- What is your definition of Universal Design? 

 
 
2-What is the difference between integrated and segregated use of 
environments? 
 

 
 
 
3- How could you possibly explain the relationships between Universal Design, 
user friendly setting, disability, mobility and wayfinding problems? 
 

 



 

 
378 

Conclusion 

 
 

Nice Job!!! You have completed all the required questions of this instrument. 
We hope that you have enjoyed it. 

We, Marcelo P Guimaraes, and 
The Center for Universal Design, CUD,  
North Carolina State University,  
are very grateful for the time and interest you have demonstrated here. 
 
Is there any particular part of this work you would like to see revised? 
 

 
 
Would you like to give any additional reactions, suggestions or comments that 
could improve this work? 
 

 
 
After all responses are received, we will begin the analysis process. 
Later, we will select a few participants and examine the qualitative aspects of responses 
that may need further clarification. 
In case we contact you, please, consider participating to a short interview anytime at 
your convenience. 
 
Thank you very much for your cooperation! 
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AN ALTERNATIVE INTRODUCTION OF THE ONLINE TOOL FOR SSM-2005 
 

 

 
 

 

Welcome! 

Welcome to the Sight, Sound and Motion Program :: Spring 2005 !!! 
Most of the time, design challenges involve understanding the way people negotiate 
through environmental factors in order to achieve goals and satisfaction.  

 

 

 

 

 

 

 

 

 

 

(original picture was modified by the author; copyright permission1 for educational use) 

 

The designer's role is successful when this professional understands well other people’s 
interaction with the built environment from their varied perspectives. 

In this program, you are going to explore the impact of environmental factors on the 
performance of people who have different experiences and needs due to age or unusual 
abilities than you may be accustomed to considering. The scope of activities will require 
you to get immersed in simulation exercises so you may develop a deeper 
understanding of other people’s interaction with the built environment. The better the 
simulation you are able to produce the better will be your level of understanding. 
Experiments like this one are common practice in good design schools. The basis for a 
role-playing simulation of the environmental impact on people's abilities and activities in 
public spaces is in merging grounds between the fields of architecture, design and 
psychology, which form the environment-behavior concentration.  

                                                 

1 Courtesy of Kyle Hood 
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According to the Empathic Model (Pastalan et al, in Preiser, Environmental Design Research, 1973, 

Dowden, Hutchinson and Ross), one may understand better the life conditions and challenges 
that a different person may experience while dealing with the environment as this one 
attempts to 'see' the world from that person's perspective. 

 

 

 

 

 

 

 

 

 

 

(original picture was modified by the author; copyright permission2 for educational use) 
 

Over the last decades, many building officials, legislators, professional designers and 
activists for social change have developed role-play empathic simulations to raise their 
awareness level about problems related to the quality of environmental features in 
public areas. 
For instance, an interesting research was conducted by Patricia Moore, from Arizona 
State University (Preiser&Ostroff, Universal Design Handbook, 2001, McGraw-Hill).  
 

 

 

 

 

 

 

 

 

 

(original pictures were modified by the author;  
copyright permission3 for educational use) 

 

                                                 

2  Courtesy of Adaptive Environments Center 
3  Courtesy of Patricia Moore 
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For many hours, she developed a systematic investigation by role-playing as someone 
who is at advanced age in order to perceive hostilities in both social and built 
environment. She went to public areas of the community and engaged in social 
interaction. Then, she wrote reports about each experience. 

By participating in this exercise, you will experience in a different way negotiating a 
familiar space: the area of the College of Design, both indoors and outdoors. 

 

 

 
 

 

 

 

 

 

 

 

(original pictures were modified by the author; copyright permission for educational use) 
 

For almost 2.5 hours, imagine yourself as an assessor of the quality of built spaces for 
use by people with different usability, mobility and wayfinding problems. Your job is to 
develop some empathy with their perception of the existing conditions at the College of 
Design. At the end, you may determine whether the route you explored was easy or 
challenging to use.  

Since the current population of faculty and students at the College of Design is relatively 
homogenous, imagine that the existing structures will be used by a larger diverse 
population from the community who come to the College for weekly visits or events. 

Using a wheelchair, or crutches, or props that alter your vision, balance, or tactile 
sensations you will explore new ways to identify your location, find directions, move 
about and make use of environmental elements and features. 
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(original pictures4 were modified by the author;  
copyright permission for educational use) 

 

Imagine a large design community where students, families, schools, neighborhood 
organizations and institutions come to use public spaces at NCSU for design workshops 
and exhibitions. The College of Design may become a place at NCSU for a wide 
community participation. 

 

 

 

 

 

 

 

 

 

 

 

(original pictures5 were modified by the author;  
copyright permission for educational use) 

 

                                                 

4 Courtesy of N. Watson 
5 Courtesy of ADAPTSE - EAUFMG 
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The problem for you as assessors of the College environment is that “little information” 
exists regarding the quality of existing structures and outdoor spaces to accommodate 
activities involving the expanded user group. 

This is the context for you to develop your simulation and to understand the use value of 
some environmental features accordingly to distinct perspectives.  

 

An overview of this program: 

 

This Sight, Sound and Motion exercise includes several different stages for you to 
explore the built structures and spaces at the College. 
 

A research study through an online database will be developed simultaneously with 
simulation activities in public areas, collecting specific information about the responses 
of participants in order to investigate alternative educational strategies.  
 

Following a pedestrian route of travel while responding to specific monitored 
instructions and written guide forms, each of you will have similar simulation 
experiences dealing with comparable elements. There will be stairs, ramps, sitting areas, 
assembly areas, elevators and washrooms.  
 

In the last session, we will meet as a group to report your findings. The final 
gathering activity will require the entire group to prepare a “big picture” for conclusions 
about the experience. Maybe the group will reach consensus about critical issues in each 
route and then envision other potential applications for the knowledge gained in this 
exercise. 
 

As you progress navigating the following webpages, you will provide preliminary 
information about yourself as participant of this experiment. All information that can 
lead to some identification will be kept strictly secured for research purposes only. 
 

Then, after you complete the learning style profile forms and the preliminary 
questionnaire, you will have the link to access the online tool database. Due to the goals 
of our program, all information you need to make selections will be based on image 
material and the structure of questions. You cannot skip sections, and you can only gain 
full access to the entire package after you conclude previous sections. Your reward is the 
big picture. 

 

We hope you will appreciate all aspects of this experience!  

Enjoy! 
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ALTERNATIVE ONLINE PRELIMINARY QUESTIONS FOR SSM - 2005 
 

There are two sections ahead: 
 

This one contains preliminary questions that will collect your background impressions 
about some of the Sight, Sound and Motion main topics. 

The second one is a Learning Style Inventory. 
It is very important, because it allows us to distinguish levels of four main thinking 
modes in which people operate to collect and process information: visual // verbal, 
active // reflective, global // sequential, abstract // concrete. 
 
 

Below, there are seven questions that assess your background knowledge about the 
topics of the Sight, Sound and Motion before you will be exposed to the simulation 
experiment.  
 
Please, provide a truthful account of your experiences. 
 
 
 
1- Define the types of disability you may have experienced before at personal 
level: 
 

 motor 
 sensorial 
 none 
 Other (please specify) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

   
 
2- Define the level of some learning experiences you may have had for design 
applications listed below:  
 superficial neutral comprehensive  
 (1) (2) (3) (4) (5) 
accessible design      
universal design      
design for special populations      
 
 
3- What is the best definition of 'universal design'? 
 

 Design created for the general population, which considers varied users' ages and 
abilities. 

 Design that addresses everyone's needs to access the built environment. 
 Design that is helpful to people with all kinds of disabilities. 
 Design for everyone that be applied in different parts of the world.  
 Design for the aging population and for people with disabilities. 
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4- What is the idea that best explains the relationship between disability, 
people and environment? 
 

 Disability is a medical condition that happens to some people and it is not related 
to built environments. 

 Disability occurs to everyone when people's abilities and resources of the built 
environment do not fit together. 

 Disability varies according to culture, technology, environmental and social 
structures; therefore, there is no clear definition about it. 

 Disability does not exist in itself, but it is defined by legislation for accessible 
environments; it depends on the circumstances of situations in which people 
interact. 

 None of the statements above. 
 
 
5- Do you have any personal experience of using built environments with a 
close family member or acquaintance with disability or an older person (more 
than seventy years old)? 
 

 I have a close family member who has problems in built environments due to 
age. 

 I have a close family member who has problems in built environments due to 
permanent disability. 

 I have had friends who have experienced problems negotiating features of built 
environments in my company. 

 I have had some but few eventual relationships or contacts with people who 
experience problems negotiating features of built environments. 

 I have not had any relationships or contacts with people who experience 
problems negotiating features of built environments. 

 
6- Test your memory. 
Select the numbers that correspond to areas of the College of Design as 
indicated in the map for each topic.  

Note: This flashing slideshow will run for unlimited time. 
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(original pictures were created by the author) 
 
 (1) (2) (3) (4) (5) (6) (7) (8) 
The entrance facing Pullen Road that is          

near the corner of Stinson Drive. 

Elevators in Brooks Hall and          
Kamphoefner Hall. 

The walkway facing Pullen Road, which is           
near parking spaces for accessibility. 

The entrance facing Stinson Drive, which is         
near the corner with Boney Drive. 

Access to the courtyard from Riddick          
Stadium. 

The entrance facing Pullen Road, which has          
marble steps, columns and double doors.  

The entrance facing Pullen Road, which is the          
nearest to the bus stop. 

The entrance facing Stinson Drive, which is           
the nearest to the bus stop.  

 
 
7- What does integrated use (as opposed to segregated uses) of built 
environments mean for people with different ability levels or conditions? 
 

 It means that more alternatives are available in a same environment to address 
distinct needs. 

 It means that less alternatives exist due to less separation between features and 
functions. 

 It means that more people with same disabilities may share limited resources. 
 It means that, due to emphasis on addressing the needs of majority,  

 many features will lack functions that respond specifically to the needs of 
minority groups.  
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THE INTERVIEWS:  QUESTIONS AND ANSWERS FOR SSM – 2004 

 
 

On Wednesday, November 24, 2004 at 11:45 AM, mpguim wrote: 

Hi, 

It is me, Marcelo, again.  

Sorry to disturb your holidays (or end of semester assignments) with this urgent request,  

but it is VERY important to me… 

 

I NEED YOUR HELP, PLEASE!!! 
It has been a month since we completed the activities for the Sight, Sound and Motion program. 

During all this time I have been working on the data.  

Now, I need to present a report to my PhD Committee ‘this Monday’!!!  

Unfortunately, there are some conflicts of information and blank responses that may compromise my 

analysis. I have picked a few (very few) people to help me clarify that by looking at some details 

about my work. 

 

You are one of them because your careful work and your responses have already revealed to me 

many important issues.  

Could you please take some time and reply to this e-mail by no later than Sunday evening? (In any 

case, anytime ASAP!!!) It is only 5 questions and may take less than 10 minutes. 

If you want, I can call you. Just give a phone number and tell me a good time for us to talk. 

 

Here are the questions: 

 

1) Many people provided very accurate answers and positive remarks while working on the 
online tool; however, later in the post test (pink pages) they have suggested that the least 
useful element of the program was the online tool. I know you are one of them. 
Could you please explain the possible reasons for that? 
Answer: 

 
2) I had the intention to provide images instead of definitions and explanations in the online 
tool. I expected that the sequence of topics and images could provide you a line of reasoning 
so that in the end, you could figure out by yourself the meaning for the core message without 
the bias of technical information. Could you describe how well (successfully or 
unsuccessfully) you think I might have achieved that goal? 
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Answer: 

3) I have used many different types of imagery to convey the information. There were some 
conceptual restrictions I could not avoid such as the use of black and white imagery instead 
of color ones; or providing images of locations that had to be associated with the place of the 
simulation tour…. 
 
Could you please indicate the level of efficiency for each tool in terms of “making you deal 
with the new information up to getting some understanding of the message?” 
 

Alternatives: 

 

A-  Still pictures of people (showing a positive view about disability and 
mobility/wayfinding problems as common characteristics of user groups) 
1 __  very inefficient 
2 __  inefficient 
3 __  neutral 
4 __  efficient 
5 __  very efficient 

 

B-  Still pictures (repeating over and over) of locations at the College of Design in the 
route of the simulation tour 
1 __  very inefficient 
2 __  inefficient 
3 __  neutral 
4 __  efficient 
5 __  very efficient 

 

C-  Still pictures of amusing or informative situations (examples: a family getting into their 
van, first-time visitors, a man lost in a sea of boxes…) 
1 __  very inefficient 
2 __  inefficient 
3 __  neutral 
4 __  efficient 
5 __  very efficient 
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D-  Pictures with before/after comparison of building elements (to illustrate the impact of 
installing curb ramps at Pullen Road sidewalk) 
1 __  very inefficient 
2 __  inefficient 
3 __  neutral 
4 __  efficient 
5 __  very efficient 

 
E-  Sequence of pictures in a slideshow (that illustrated the concepts of integrated / 

segregated use of the built environment, ramps, washrooms…) 
1 __  very inefficient 
2 __  inefficient 
3 __  neutral 
4 __  efficient 
5 __  very efficient 

 Comments:   ... 
 
4) I have used “metaphors” in some of the pictures to convey meaning to abstract things. 
Metaphors, as you know, as elements of communication that transfer meaning from things 
you know to things you do not know. 
Could you please describe your reactions as you saw these metaphors during use of the 
online tool? 
 

A-  Man on a high wire = = > apparently no mobility problems 
 1 __  very uninformed 

2 __  uninformed 
3 __  neutral 
4 __  informed 
5 __  very informed 
 

 1 __  very annoyed 
2 __  annoyed 
3 __  neutral 
4 __  pleased 
5 __  very pleased 
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1 __  very distracted 
2 __  distracted 
3 __  neutral 
4 __  attentive 
5 __  very attentive 

 
B-  Woman carrying a huge load of wood sticks on a road  = = > considering the need for 

short distances due to mobility problems 
 
 1 __  very uninformed 

2 __  uninformed 
3 __  neutral 
4 __  informed 
5 __  very informed 
 

 1 __  very annoyed 
2 __  annoyed 
3 __  neutral 
4 __  pleased 
5 __  very pleased 
 
1 __  very distracted 
2 __  distracted 
3 __  neutral 
4 __  attentive 
5 __  very attentive 

 
C-  Hands (single or together), arrows, ants formation (in line or gathering), trails (isolated 

or combined)  = = > integrated versus segregated 
 
 1 __  very uninformed  

2 __  uninformed  
3 __  neutral  
4 __  informed  
5 __  very informed 
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1 __  very annoyed 
2 __  annoyed 
3 __  neutral 
4 __  pleased 
5 __  very pleased 
 
1 __  very distracted 
2 __  distracted 
3 __  neutral 
4 __  attentive 
5 __  very attentive 

 
5)  What would you recommend for best use of an improved version of the online tool: 

 
A- before the simulation tour 
B-  after the simulation tour 
C-  no online tool at all 
D-  other: 

 
 

Thank you very much for your help! 

 

Hopefully, in the following years,  

this research may contribute to development of better Sight, Sound and Motion programs. 

 

Have a nice Thanks Giving!!!! 

 

Marcelo P Guimaraes 

PhD candidate,  

College of Design, NCSU 
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Respondent #1  group I :: o-bfr 
 
Answer for Question 01 
 
I thought the online tool was useful, it helped connect a lot of the ideas ... However, I also 
thought that a lot of the online post test was repetitive and I for one find it hard to 
concentrate when given lots of multiple choice questions that have answers such as "very 
bad/bad/neutral/good/very good", etc. I think that may be why you received negative 
feedback from students. I know that it had to be several questions in order for you to collect 
information, but it was lengthy. I also thought that since the test was online, it was 
unnecessary for us to come to the brooks lab to complete it. In the future, is there any way 
for students to take it from their personal computers? 
 
Answer for Question 02 
 
I thought that it was very successful. It made it more interesting and I understood the 
message clearly. Option 5 : very successful. 
 
Answer for Question 03 
 
A –  efficient 
B – efficient 
C – neutral 
D – efficient 
E – neutral 
 
Answer for Question 04 
 
A –  informed; very pleased; very attentive 
B – very informed; very pleased; very attentive 
C – very informed; very pleased; very attentive 
 
Answer for Question 05 
 
B – after the simulation 
 

================================ 
 
 
Respondent #2  group I :: o-bfr 
 
Answer for Question 01 
 
Frankly, the online tool was boring and most everyone just wanted to complete it as quickly 
as possible and get on with their day. we didn't really understand the importance of the 
project, as we completed the online section prior to the experiments. it would have been 
better if we were given the link and allowed to do it in our own time rather than have to hike 
across campus to do it.  
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I also did not know of many of the places described in the online section so i just had to 
guess. Maybe if it was shortened, it would be more enjoyable and people would be more 
inclined to fill it out accurately. 
 
Answer for Question 02 
 
I think you did this fairly successfully.  Option 4 : successful. 
 
Answer for Question 03 
 
A –  efficient 
B – very efficient 
C – efficient 
D – very efficient 
E – efficient 
 
Answer for Question 04 
 
A –  informed; pleased; attentive 
B – informed; pleased; attentive 
C – neutral; pleased; neutral 
 
Answer for Question 05 
 
B – after the simulation 
 

================================ 
 
 
Respondent #3  group I :: o-bfr 
 
Answer for Question 01 
 
I feel as though perhaps the tool's questions were so extensive that they may have 
distanced themselves from the rest of the experiment and caused students to attach less 
significance to this part.  Also, the online tool was  less tangible the most of the remainder of 
the experiment, which may have caused this response from those surveyed. 
 
Answer for Question 02 
 
I believe that such an approach to structuring the online tool may have made the survey 
very obscure.  I think that doing it the way you did provided the most information; the 
combination of images with written descriptions filled in the gaps of information well as far as 
I was concerned.  Option 4 : successful. 
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Answer for Question 03 
 
A –  efficient 
B – very efficient 
C – neutral 
D – efficient 
E – efficient 
 
Answer for Question 04 
 
A –  uninformed; neutral; attentive 
B – informed; neutral; attentive 
C – neutral; annoyed; distracted 
 
Answer for Question 05 
 
B – after the simulation 
 

================================ 
 
 
Respondent #4  group I :: o-bfr 
 
Answer for Question 01 
 
Students were asked to complete the online questionnaire at night, when studio time was 
not ordinarily scheduled.  Many students were coming from a full day of classes, and were 
already tired.  This made them rush through the online tool without fully reading the 
instructions and/or viewing the accompanying pictures.  Also, the phrasing of many of the 
questions in the online tool was clumsy and difficult to understand. Without checking the 
"additional help" button that revealed the answers to the questions, students often didn't pick 
up what certain terms defined. Being told what universal design is, and experiencing 
disability first hand were more useful learning tools. 
 
Answer for Question 02 
 
I think some useful written information to accompany images could be helpful.  Also, 
prepping people with a few brief definitions of terms like "universal design" could be helpful 
for a deeper understanding for the participants.  Option 4 : neutral. 
 
 
Answer for Question 03 
 
A –  efficient 
B – very efficient 
C – efficient 
D – efficient 
E – efficient 
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Answer for Question 04 
 
A –  neutral; neutral; attentive 
B – informed; pleased; very attentive 
C – neutral; neutral; neutral 
 
Answer for Question 05 
 
B – after the simulation 
 

================================ 
 
Respondent #5  group I :: o-bfr 
 
Answer for Question 01 
 
The questions were confusing / hard to understand- big words 
 
Answer for Question 02 
 
You did a pretty good job, but I still had a hard time with the pictures.  Option 4 : successful. 
 
Answer for Question 03 
 
A –  neutral 
B – inefficient 
C – efficient 
D – inefficient 
E – neutral 
 
Answer for Question 04 
 
A –  neutral; annoyed; neutral 
B – informed; neutral; neutral 
C – very uninformed; pleased; attentive 
 
Answer for Question 05 
 
B – before the simulation 
 
I don't think it really matters what order you do them in, but the activity was much more 
interesting than the computer part, so I would do the computer first to get more accurate 
results.  I think a lot of people kind of rushed through it. 
 

================================ 
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Respondent #6 group I :: o-bfr 
 
Answer for Question 01 
 
I found that the online tool took too long and it was just not as effective as actually going 
through the simulated activities.  I think that a shorter online survey or even the same survey 
on paper would be more effective. 
 
Answer for Question 02 
 
I think that the idea of providing images instead of definitions was very helpful, especially for 
visual learners, so ultimately you were successful in achieving that goal.  It is always good to 
try to eliminate bias in surveys, and you did this accurately. Option 4 : successful. 
 
Answer for Question 03 
 
A –  efficient 
B – efficient 
C – efficient 
D – efficient 
E – efficient 
 
Answer for Question 04 
 
A –  neutral; annoyed; neutral 
B – informed; neutral; neutral 
C – very uninformed; pleased; attentive 
 
Answer for Question 05 
 
B – no online tool at all 
 

================================ 
 
 
Respondent #7 group I :: o-bfr 
 
Answer for Question 01 
 
I feel that many people, like myself, found the actual simulation the most helpful aspect of 
the program.  Although responses to the online tool were very positive, the greatest impact 
was made when we were able to put ourselves into other people's shoes.  Experiencing the 
difficulties of others led to the greatest amount of insight into the concept of universal 
design. 
 
Answer for Question 02 
 
I cannot comment about the general perception of your approach.   
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I found the online tool a little confusing without the technical information.  Personally, I prefer 
to be presented with definitions and information before I can make my own conclusions.  I 
find this approach much more helpful; however, that is not to say that others did not find the 
images to be just as or more beneficial than definitions alone. What I would suggest is to 
provide both so as to account for various learning styles. Option 4 : neutral. 
 
Answer for Question 03 
 
A –  efficient 
B – very efficient 
C – inefficient 
D – very efficient 
E – efficient 
 
Answer for Question 04 
 
A –  uninformed; neutral; distracted 
B – uninformed; annoyed; distracted 
C – neutral; pleased; very attentive 
 
Answer for Question 05 
 
B – before the simulation 
 

================================ 
 
 
Respondent #8 group I :: o-bfr 
 
 
Answer for Question 01 
 
I think my main concern with the online tool was the tone that gave off. Even though we 
were told not too worry about it, it read very much like a test, a test we had not been given 
any information on ahead of time.  There was no reassurance that we weren't supposed to 
be familiar with the material in the verbal directions we received nor the test itself.   
It did not feel as if it was supposed to be an opportunity for us to learn rather then to see 
what we already know.  The tool was saying "Give me answers!" rather than "Let's think 
about some problems that people face."   
 
The result of this is that I felt frustrated and nervous because I had no background in these 
kinds of problems at all, greatly hurting my view of the tool. Also, I know that you were trying 
to avoid giving us information in a traditional way, but I would have felt better to have the 
basic definitions of the basic terms.  I had my own working definitions, but I had no idea of 
knowing how close I was to being correct and I knew that if I was wrong, all of my answers 
would be off.  The tool succeeded in getting me to think about the material, but without any 
reliable outside information I couldn't tell if my hunches were well-founded or not.  That was 
also very frustrating. 
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Answer for Question 02 
 
It is an interesting idea to use pictures as definitions, but I think the results were mixed.  For 
some of the words the pictures seemed superfluous (does anyone not know what a 
pregnant woman is?), but the pictures of the various locations around campus were very 
helpful.  I can't remember a clear example of this, but I remember there being a few pictures 
where it was not clear what in the picture I was supposed to be taking note of, leading to 
some confusion.   
 
I remember wishing that there had been pictures of the different ramp shapes, though, and 
there were probably other times where I wish that there had been pictures when there were 
none. Option 4 : successful. 
 
Answer for Question 03 
 
A –  neutral 
B – efficient 
C – neutral 
D – efficient 
E – efficient 
 
Answer for Question 04 
 
A –  neutral; neutral; distracted 
B – informed; neutral; attentive 
C – uninformed; neutral; distracted 
 
Answer for Question 05 
 
B – after the simulation 
 

================================ 
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K   ::     DATA COLLECTION INSTRUMENTS  
AND COMPLEMENTARY MATERIAL 

 
(continuation) 



 

 403 

THE OBSERVATION LOG OF IMPORTANT E-MAILS 
 

Pilot-testing of SSM 2004 procedures: 
 

On 04/01/2004 1:11 PM, "mpguim" <mpguim@msn.com wrote: 

What a nice energy we had during this Sight, Sound and Motion 2004 !!!... 

 

I cannot say it was a complete success since today is April 01, the fool's day... However, I have had 

such a nice feeling of sharing that work with you all!.. I am very grateful to each one of you for the 

minutes, hours, and days you have spent trying to understand and improve my strategy to explore 

experiential and reflective thinking in simulation exercises. 

Here are some conclusions I have about our experiment ... 

good points  (+)  
and others that still need further development  (-)  : 

 

(+)  So far, the introduction piece in the Power-point we presented on Wednesday proved to be 

very a effective tool to motivate students. 

(+)  I really appreciated the effort that consultants and group leaders made to prompt students 

with questions and instructions instead of giving them loads of information. That has 

encouraged students to get into a more active learning mode. 

(+)  The flexibility and creativity of group leaders to counter balance problems related to delays or 

unpredicted barriers  in the routes (for example, the rotunda was not available) were essential 

for successful conclusion of activities in time. 

(+) The protocols worked fine as general guides about the routes for group leaders, but ... 

(-)  They need to be simplified so that the emphasis on experiential events can be highlighted 

and the general number of events reduced. 

(+)  The strategy of exploring different routes and splitting teams to explore distinct alternatives 

was good. 

(-)  However, we need to have a training session including group leaders and consultants before 

the actual exercise with students so that everyone will know about the big picture and do not 

feel lost about what other groups are doing. 

(-)  The training session will be also important for group leaders and consultants to agree on 

developing a pattern of instructions and questions so that the students' learning experience 

may be more homogeneous. 

(-)  The inclusion of the computer lab as part of some routes will require more time for students to 

complete tasks. 
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Pilot-testing of SSM 2004 procedures: 
(continuation) 

 

 

(-)  I will have to work hard on the multimedia piece in the computer lab so that the questions in 

the protocols about reflective thinking may be better developed. 

(+)  It is possible to keep using the "UD Exemplars" CD even in Macs with System 10! 

(-)  We need to make better use of the time available for the simulation, perhaps giving an 

introduction about the activities in a short visit to their studio class one or two days before the 

event. This way, students will know better what to do and may use a better time for team and 

group discussions. 

(+)  The wrap up session on Wednesday was very dynamic and engaging to most students who 

stayed there even later, almost 5:00PM. 

(-)  However, the time was short for the students to listen to each other in teams talking about 

similar experiences. There must be greater emphasis on allocating time for team 

collaboration and sharing of information in the wrap up session. 

 

If you think of some other points I should be considering in the list  

above, let me know. I will be working on the protocols to make them simpler and shorter at the same 

time I will be producing the image sequences for the next computer activity, maybe in May. 

 

Please, keep me informed of any chances I may have to develop this  

Sight Sound and Motion model with you as many times as possible. 

 

Thanks a lot!!! 

 

mpguim 

============================= 

Marcelo P. Guimaraes 

Center for Universal Design 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Instructions to Disability Consultants: 
 
On 10/17/2004 4:23 PM, "mpguim" <mpguim@msn.com wrote: 

 

Hi everyone: 

First of all, let me thank you once again for your help during the activities Friday. We have also 

appreciated very much the extra blind-guide canes that you, R. and B., have provided.  

They were very important to make all students involved. Please, do not forget to bring them again. 

 

This e-mail is to highlight some important issues that "ALL" consultants need to be aware of in order 

to make the best use of our limited time: 

-  It is important that each consultant follow the students along the route and provide 

instructions to use the mobility devices properly. 

-  In addition, we would like to ask you to observe students reactions during the exercise so that 

you can use such perceptions during the last gathering session. 

-  When it is your turn to say things, please avoid telling the students that the problems they 

were facing are just "natural" things fro people with disabilities. We are trying here to show 

that they are NOT. They are problems that can be minimized if designers do a better job to 

understand the nature of environmental barriers and to prevent their negative effects. 

-  We encourage you to say facts about your ways to cope with disability problems, but please 

give few but strong concrete examples of how you manage to overcome wayfinding or 

mobility problems in the environment. I am sure you have very good examples, but you need 

some time to sort them all. 

 

Again, thank you very much for your help. I am sure the experience will become easier and more 

interesting to us all as we improve our understanding about our goals, timing and performance of our 

roles. 

 

See you tomorrow, 

 

mpguim 

============================= 

Marcelo P. Guimaraes 

Center for Universal Design 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Working with students around difficulties with scheduling for SSM online activities: 
 

On 10/18/2004 04:33 PM, "mpguim" <mpguim@msn.com wrote: 

 

Thanks for your interest J.K.: 

By Monday 25th evening, I am going to e-mail you a link to the online tool so that you can work on 

this instrument using your computer at your convenience.  

The link will be operational up to two days (up to Wednesday at 9:00PM).  

I will give you instructions by the time I send you the link. 

I hope that we can make it work this way. 

Again, thank you. I will see you on Wednesday afternoon at the Rotunda! 

 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

----Original Message Follows---- 

To: mpguim@msn.com 

Subject: Schedule for Sight Sound and Motion problem 

Date: Mon, 18 Oct 2004 09:45:20 EDT 

 

Mr., Guimaraes, 

My name is J.K. and I am in Angelo Abbate's design fundamentals 

studio. I received your email about the schedule for the sight sound and motion activities; however, I 

have a problem.  In your email, you wrote that on Monday October 25 from 6:00-7:00 PM, we are 

supposed to go to the Brooks computer lab. 

My problem is that I have a class that meets during this time period.   I would like to know when might 

be another time I could do this activity. 

Thanks, J. K. 

 

 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Working with students around difficulties with scheduling for SSM online activities: 
(continuation) 

 

 

On 10/15/2004 02:17 PM, L. wrote: 

 

No, I am sorry, I have class from 6-10. It is a Film History class that only meets once a week. 

L. 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

On 10/14/2004 07:35 PM, S. L. wrote: 

 

Hi L.: 

Thanks for your note. I can see the schedule seems to create some conflicts for you, Unfortunately, I 

cannot reserve the computer lab at another day. The idea of having three one hour sessions in a row 

is that I can be there to watch the way people perform the online activity on computers and assist 

them in case problems occur. In case you have some conflict with the specific time for your class 

schedule, I can try to rearrange a chance for you to do the activity in another session. In case you 

cannot come at all due to other commitments, I can forward you a link for you to do the activities 

some other time. However, this is the poorest choice, since I may not be around to observe your 

performance. 

Please, let me know your schedule problems more clearly so that we can work together on the best 

alternative. Your participation is VERY important for my research to be successful. 

Thanks, 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Working with students around difficulties with scheduling for SSM online activities: 
(continuation) 

 

 

 

 

On 10/25/2004, 09:26 AM, "mpguim" <mpguim@msn.com wrote: 

 

Hi A. L.: 

Is it ok to come on another section, say 8:00 to 9:00PM? If that is possible, I can certainly arrange a 

computer for you to do the online activity. Please, let me know. 

Thanks 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

 

Mr. Guimaraes, 

I just checked the updated schedule for the computer lab and due to the change in time I will not be 

able to attend. I am in Reider's studio, now scheduled in the lab from 8 to 9 pm, however I have a 

sign language class from 7 to 9 pm.  Please contact me about an alternative time for me to complete 

the computer simulation. 

 

Thank you kindly, 

A.L. 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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Confirmation of Schedule for Sight Sound and Motion at the computer laboratory 
 

 On  Mon, 10/25/2004, 00:05:00 -0400 (EDT) 

 

Attention students of the professors listed below: 

 

This is a reminder for your participation to the activities of Monday, October 25 at the computer lab 

Brooks Hall - Library level. Please, check the confirmed schedule. Those of you who may have 

problems with this schedule and have already contacted me, do not worry, just reply to this e-mail. As 

we have agreed, I will send you instructions to perform the activity in alternative ways. If you face any 

additional problems to do this activity, do not hesitate to contact me. 

I will be waiting for you. 

 

Schedule 

When Where   ::  ::  ::   Who 

 

October 25 - Monday 

06:00-07:00 PM 

Brooks Computer Lab   ::  ::  ::   Chandra Students 

 

October 25 - Monday 

07:00-08:00 PM 

Brooks Computer Lab   ::  ::  ::   Abbate Students 

 

October 25 - Monday 

08:00-09:00 PM 

Brooks Computer Lab   ::  ::  ::   Reider  Students 

 

 

Thanks 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Reminder for participants to complete the online tool during SSM 2005  
 

Hi: 

Our records indicate that you have not yet responded to our online questionnaire. There is time still 

for you to do that. Please, act now. It is now less than 12 hours to our deadline. After that, your name 

will not be selected for the next stage: the link to our online experiment. 

As we told you before, it is important for us that ALL students involved do the pre-test form before 

participating in the simulation exercise around the College of Design. 

Please, take 15 minutes of your time now. 

Find the message we sent you last Friday and click on the link to our webpage. If you have problems 

finding that message, reply to this one and we will forward you the link. 

 

Your participation is VERY IMPORTANT to us. 

Do not skip this opportunity. 

Thanks. 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 

Hi: 

According to our records you have not yet responded to our questionnaire. Please, do that. 

 

It is now less than 24 hours to our deadline. We must receive ALL participants responses by 

Tuesday, April 05, at noon so that we can forward the link to our online experiment. The pre-test form 

is essential for us to assess the quality of our work. Please, take 15 minutes of your time now. Find 

the message we sent you last Friday and click on the link to our webpage. If you have problems 

finding that message, reply to this one and we will forward you the link. 

 

Your participation is VERY IMPORTANT to us. 

The success of this Sight, Sound and Motion 2005 depends very much on your interest and 

involvement. We expect to provide to you in return a valuable learning experience. 

 

Thanks 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Contact with one design instructor about problems with  
class assignments and the schedule of SSM online activities: 
 

From: "mpguim Guimaraes" <mpguim@msn.com> 

To: Chandra Cox cdcox@unity.ncsu.edu 

CC: michael_pause@ncsu.edu; rc_duncan@ncsu.edu; leslie_young@ncsu.edu; mpguim@msn.com 

Subject: Re: Confirmation of Schedule for Sight Sound and Motion 

Date: Sun, 17 Oct 2004 20:05:33 -0400 

 

Hi Chandra: 

Thank you for your note. I was thinking that your students could go to the computer lab Monday 

evening: not during studio hours! I understand that this time of the semester require the students to 

be focused on class activities. However, providing your students the opportunity to explore the online 

tool is the way to assure a fair distribution of the exposure to the material and the same amount of 

efforts for all students involved. Otherwise, I may not be able to have the basis for comparison 

between student groups. I understand your concerns, but I would like to request that you encourage 

the interested students to participate. Your students have done an incredible job already during the 

tour around the College. The activity will take less than an hour in the computer lab, but it will make a 

huge difference for the success of this project. 

Thank you, 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

----Original Message Follows---- 

From: Chandra Cox <cdcox@unity.ncsu.edu> 

Subject: Re: Confirmation of Schedule for Sight Sound and Motion 

Date: Sun, 17 Oct 2004 19:05:54 -0400 

 

Marcelo, I am sorry my students will not be available Monday Oct 25.   

We have assignments and deadlines. The semester is quickly coming to an end.  

I have no more class available. Chandra Cox 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Review of instructions for participants to carry out SSM online activities: 
 

Hi: 

Below, please find the link to complete the online session of the Sight, Sound and Motion program. 

 

This online tool was developed to provide you some important insights for your reflections so that you 

can enjoy the best of our activities. Besides, it allows us to collect your contribution for improvement 

of our educational strategy at time and location of your convenience. 

 

Please, click on the following link or copy it to the address bar of your browser and press the return 

key:  http://www.surveymonkey.com/s.... 

 

This will take you to the front page of our online research tool.  

Read instructions carefully and answer all the questions. It is supposed to be self-explanatory. 

 

As you may notice, answers following a gray box allow multiple choices, and answers following dots 

allow only one choice excluding others at the same line. 

 

Completing the online tool will take approximately half-hour or a bit more. Do not rush and do not 

interrupt your work or exchange information with other people while working on it. 

 

I will keep this link fully functional until the beginning of the Simulation tour, Friday at noon. The 

intention is that we may distinguish between people who use it before or after the tour. 

 

Do not mention anything to other students involved so that we can preserve the data from getting 

"contaminated." I you have any other problem, do not hesitate to contact me! 

 

Thanks 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Communication with raters about inter-reliability forms: 
 

On Tuesday, March 15, 2004 at 9:25 AM, mpguim wrote: 

 

Dear Raters: 

 

Attached is a Zipped file that contains the Excel spreadsheet with the open responses students gave 

in the Sight Sound and Motion exercise. I have organized the file in ways that it can be self-

explanatory, but I would like to highlight the steps for your task here. 

 

In the first rows of the file, you will find descriptions and examples of the ratings for the list of answers 

that follow below. I have saved the file in split windows because I think it is helpful to keep an eye on 

the rating scale as you move from one to another response. The idea is for you to give your scores so 

that I can compare to mine and reduce the subjectivity of my judgments. 

 

Please, take the time to do the questions from top to bottom starting from row #10 followed by other 

questions starting on row#94; this way the file includes different sources of questions (on tour and 

online). If you feel you may not be able to accomplish rating every one of the statements, try to rate at 

least the top 15 statements for each set of questions (row #10 and below; row #94 to bottom) so that I 

may have some margin of errors to make statistical comparisons. 

 

I know from my previous experience on this that this work is tedious and drains our energy quickly. 

So, I recommend you not to rush and do a couple at a time. 

 

Thank you very much for helping me on this. I would not succeed in this work without your helping 

hand. 

 

Thanks 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 



 

 414 

Communication with raters about inter-reliability forms: 
(continuation) 

 

 

On Friday, March 18, 2004 at 9:15 AM, mpguim wrote: 

 

 

Dear Raters: 

 

I hope you are well and preparing to have a nice weekend. 

Enclosed in this message there are zipped files, including compressed Excel forms about the 

responses for my research. Some of  the files contain an electronic format of the explanations for you  

to perform the ratings evenly.   

 

However, I need back one particular file named : 

"ratings-helpers.xls" Please, fill that form with your 0-4 ratings  for each one of the responses. Check 

instructions as you may have some doubts while working on it. After completing the form, reviewed  

it to make sure each rating you have placed matches with similar responses. 

 

Send me back this file as soon as you possibly can. 

I need to complete my statistical calculations before the end of  this month!!!. It is a huge work... 

Thanks one more time for your support.  

It is essential for the success of my work. 

 

Thanks 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Communication with raters about inter-reliability forms: 
(continuation) 

 

On Tuesday, April 05, 2004 at 8:27 AM, mpguim wrote: 

 

Hi Raters: 

 

Sorry for not responding to you earlier.  

I usually check my MSN email more often and use the G-mail as a secondary storage. so, only now I 

noticed you had contacted me. 

 

Anyway, do not be confused. (Although, I support your right to do so.)  

 

The electronic versions I sent you in last message contain revisions to the papers I handed out during 

our meeting. M.W. has pointed out that by the time I was cropping forms and Xeroxing them I may 

have had one page missing and reproduced one form more than once. Result: messy stuff.  

 

R.P. has suggested that the work would be a lot easier if we had clear patterns for responses. That is 

why I develop that matrix for the potential combination of scores for interpretation and 

comprehension. Try to keep the matrix handy so that you can double-check your scores in case you 

have any doubts. 

 

Please try to use the Excel files I sent you in last e-mail.  

It will be a lot easier for me to use this data by transferring directly into my analysis files. 

Sorry for not explaining this in such detail before. 

 

Keep in touch, 

Thanks 

mpguim 

============================= 

Marcelo P. Guimaraes - Center for Universal Design 

 

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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Requesting copyright permission for use of a photograph ( a model letter): 
 
On Tuesday, August 09, 2003 at 7:34 PM, carolyn.watts wrote: 

To : mpguim@msn.com 

Subject: Braun Entervan Photo 

 
Permission approved under described conditions. 

Thanks 

Carolyn Watts 

Director of Advertising 

The Braun Corporation 

 
On Tuesday, August 09, 2003 at 5:16 PM, mpguim wrote: 

To : carolyn.watts@braunlift.com 

Subject: Request of permission to use one photograph in a PhD dissertation 

 

Greetings: 

I would like to have permission to use one of the photographs about the Entervan (published in the 

ACCENT ON LIVING magazine Spring – 1993, pages 64-65) in my PhD research about the effect of 

images on understanding about ‘ universal design’ (design for all people with different abilities and 

ages). I would like to use this picture only for the purpose of developing my PhD. Research and 

dissertation.  There is no commercial interest involved; thus I am requesting permission to use it at no 

charge. 

The picture will be presented to a selected educational audience.  

I would like to scan it from that source, convert it to black and white and use it to highlight some 

conceptual issues about people and fully accessible environments. Then, it will be printed in the 

Appendix section of my dissertation. The picture will be digitally manipulated only to show aspects of 

the scene about a family accessing the vehicle. Neither technical details nor any reference to brands 

or manufacturers will be included.  

In the credits for that picture, I would like to include “original picture was modified by the author. 

Copyright permission for educational purposes by courtesy of the Braun Corporation.” In case you 

may want to suggest a different statement, I will certainly adopt it, instead. 

Unfortunately, I have no sponsors providing me specific financial support to develop such material in 

my research. If you grant me permission, I will be pleased to include your photograph in my 

photograph and give the appropriate credit. Thank you for your attention. 

Marcelo P, Guimaraes 
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L   ::     DATA COLLECTION INSTRUMENTS  
AND COMPLEMENTARY MATERIAL 

 
(continuation) 
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THE FULL MATRIX OF THE RESPONSE SCORE SYSTEM 
 

 
The comparative matrix of the score scale for pattern of statements  
respondents made to explain major issues in open-ended questions 
 
 
Part I 
 

 
Interpretation Comprehension Definition of attributes for the  0 to 4 scores 

0 0 
responses touch on the points very slightly (very shallow) or can be 
even a bit confusing, but word usage makes a sharp and succinct 
expression of ideas; examples illustrate the context in which they fit.  

1 0 extremely rare, responses are short, and that provides some meaning 
to the issues, but statement ends with a question mark. 

1 1 not very frequent, responses are confusing or incomplete, and they 
approach extraneous issues other than what the question is asking. 

1 2 

responses touch on the points very slightly (very shallow) maybe using 
one or two words of strong impact but that may require more distinction 
and lack context. We may see usage of clichés or short words that 
attempt to describe everything like the following: “'the' disabled; 
disabled people, handicapped, for all, everyone, universal design, 
universally accessible, normal, average, the whole world ...” 

1 3 
responses touch on the points very slightly (very shallow) or can be 
even a bit confusing, but they avoids clichés and/ or focus on a specific 
example only. 

1 4 
responses touch on the points very slightly (very shallow) or can be 
even a bit confusing, but word usage makes a sharp and succinct 
expression of ideas; examples illustrate the context in which they fit.  

2 0 extremely rare, responses are short, and that provides some meaning 
to the issues, but statement ends with a question mark. 

2 1 not very frequent, responses are confusing or incomplete, and they 
approach extraneous issues other than what the question is asking. 

2 2 

responses touch on the points very slightly (very shallow) maybe using 
one or two words of strong impact but that may require more distinction 
and lack context. We may see usage of clichés or short words that 
attempt to describe everything like the following: “'the' disabled; 
disabled people, handicapped, for all, everyone, universal design, 
universally accessible, normal, average, the whole world ...” 

2 3 
responses touch on the points very slightly (very shallow) or can be 
even a bit confusing, but they avoids clichés and/ or focus on a specific 
example only. 

2 4 
responses touch on the points very slightly (very shallow) or can be 
even a bit confusing, but word usage makes a sharp and succinct 
expression of ideas; examples illustrate the context in which they fit.  
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THE FULL MATRIX OF THE RESPONSE SCORE SYSTEM 
(continuation) 

 
 
Part II 
 

Interpretation Comprehension Definition of attributes for the  0 to 4 scores 

3 0 extremely rare, responses are short, and that provides some meaning 
to the issues, but statement ends with a question mark. 

3 1 
responses touch on major points, but the use of terms seems to 
indicate lack of knowledge - explanation can provide some clear 
arguments but those do not address the issues being asked. 

3 2 
responses touch on the points clearly, but respondent does not 
elaborate them any further. Then, we see usage of clichés or short 
words in an attempt for bold expression in descriptions. 

3 3 

responses touch on the points, as they show some aspects of the 
problem that are important, but that needs clarification. However, the 
use of terms indicate an effort to be more specific and avoid jargon or 
clichés. Sometimes, responses focus only on some examples, and 
those are ok, but they reflect only very narrow views or applications.  

3 4 

responses touch on the points, as they show some aspects of the 
problem that are important, but that needs clarification. Ideas are not 
strong enough to support themselves and to cover all possible 
meanings or applications. However, the use of terms avoid jargon or 
clichés and they present some examples only as support for the point 
made. 

4 0 extremely rare, responses are short, and that provides some meaning 
to the issues, but statement ends with a question mark. 

4 1 
responses touch on major points, but the use of terms seems to 
indicate lack of knowledge - explanation can provide some clear 
arguments but those do not address the issues being asked. 

4 2 
responses touch on the points clearly, but respondent does not 
elaborate them any further. Then, we see usage of clichés or short 
words in an attempt for bold expression in descriptions. 

4 3 

responses touch on the points, as they show some aspects of the 
problem that are important, but that needs clarification. However, the 
use of terms indicate an effort to be more specific and avoid jargon or 
clichés. Sometimes, responses focus only on some examples, and 
those are ok, but they reflect only very narrow views or applications.  

4 4 

responses touch on the points, as they show some aspects of the 
problem that are important, but that needs clarification. Ideas are not 
strong enough to support themselves and to cover all possible 
meanings or applications. However, the use of terms avoid jargon or 
clichés and they present some examples only as support for the point 
made. 
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RESPONSES OF GROUP    l :: o-bfr    TO OPEN-ENDED QUESTIONS  
FOR THE PRELIMINARY QUESTIONNAIRE AT SSM – 2004 

 
Question 1: What is a Universal Design’s user group? 

Group I :: o- bfr 

01 All persons using a particular space (?) 

02 I am not sure. 

03 students, faculty, guests, visitors, staff 

04 The population as a whole 

05 Everyone. It is design that is universal. 

06 Everyone is beneficiary of 'universal' design hence the blanket term 

07 Everyone could benefit from it. 

08 I do not know the terms, but I would guess that everyone benefits. 

09 everyone - 'universal design'  but specifically handicapped persons will benefit from changes due to 
universal design. 

10 I do not really know what universal design is, but I  think the groups that benefit from it are people with 
disabilities and people in general. 

11 :: no answer ::  

12 everybody? 

13 I don't know 

14 :: no answer ::  

15 
I don't know what accessible, universal or design for special populations are.  I don't know what universal 
design is, but I assume the citizens of towns and large groups of  site seers and such are the beneficiary 
groups. 

16 All benefit from universal design 

17 People who are in a minority in some area. 

18 Supposedly everyone because it should encompass all groups of people 
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Group I :: o- bfr 

19 Do not know 

20 All groups benefit when using universal design, when handicapped, religions, ethnic, gender are 
considered in the design of products, buildings... 

21 No idea 

22 Everyone, those with and without disabilities. 

23 Judging from the name, everyone. 

24 People who travel from one place to another. 

25 :: no answer ::  

26 Everyone 

27 Those with disabilities or impaired senses.  Those not able to use so called 'integrated design.' 

28 I don't know 

29 Everyone. 

30 'everyone' 

31 Everybody. 

32 anyone and everyone - especially those with disabilities. 

33 Anyone without a disability. 

34 Public. 

35 Everyone. 

36 Everyone. 

37 Everyone, since it is universal. 

38 I do not know. 

39 Travelers, all people - since it is made to communicate + help all people in different countries 
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Group I :: o- bfr 

40 The groups that benefit are those with disabilities. However, people with disabilities also gain knowledge 
and wisdom about such ideas when they are concerned with universal design. 

41 Any and every person. 

42 People who may be bounded by a language barrier. 

43 The groups that benefit are those with disabilities. However, people with disabilities also gain knowledge 
and wisdom about such ideas when they are concerned with universal design. 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 

Question 1:    What is a Universal Design’s user group? 

Group II:: o- aft 

01 
people who utilize these features benefit the most but I feel like the entire population can benefit from a 
better flow and function of universal design. A more harmonious experience could be enjoyed if 
everyone could utilize things efficiently - regardless of ability level.    Keywords:  users = entire 
population = everyone 

02 Everyone 

03 Anyone with a disability or who is a minority when concerning transportation, ability, or sensory 
perception of the environment. 

04 Everybody. 

05 People with no disabilities. 

06 Entire populations and ecosystems. 

07 Everyone. 

08 Those in need of special services but also the general population. 

09 All design communities, for the disabled. 

10 Everyone? 

11 I don't know 

12 I believe that all groups are beneficiary groups of universal design. 

13 the beneficiary groups of universal design are who has access to it. People who have the ability to do 
what they [want]. 

14 Beneficiary groups of universal design would be the majority of the population. In other words, those 
individuals [w/without] forms of disability. 
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Question 1: What is a Universal Design’s user group? 
Group II :: o- aft 

15 I don't know 

18 everyone 

19 Everyone ? 

20 everybody 

21 All groups would benefit 

22 All people 

23 disabled 

24 Everyone. 

25 Anyone who uses a product created for a purpose - everyone 

26 people w/no disabilities    [ no POSTTEST sheet] 

27 "?" questioning back 

28 All people. 

29 :: no answer :: 

30 Do you mean, 'what part of the public at large benefits from universal design?' I suspect the most people 
benefit from some part of universal design, but not in the same way, or from the same parts. 

31 Allows for equality in mobility for people w/ a 'disability.' 

32 Everyone ? 

33 Everyone. The idea behind universal design is that people with very diverse abilities can benefit from 
good design. 

34 :: no answer :: 

35 Everyone. 
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Question 2 : What is the distinction between integrated and  
 segregated uses of built environments? 

Group I :: o- bfr 

01 Integrated uses allows continual contact among all patrons regardless of disability (?) 

02 Not sure 

03 ::  questioning back ::   "?" 

04 IU it involves all people and  
SU involves a specific group of people 

05 Sometimes ramps are harder to access than regular paths;  
SU - access to a portion of the building 

06 IU -  offers ramps for access, alternate navigation routes, etc.  
S.U. is typically for everyone but exclude those with disabilities 

07 IU - would be the built environment incorporated right into the everyday environment. 
SU- is if it separates from everything. 

08 I.U. means everyone uses the same routes and facilities. 
S.U. means that people with different abilities use different routes and facilities. 

09 I.U. - all areas are accessible to all persons. 
S.U.- handicapped users must travel in/use separate areas of the built environment. 

10 Integrated allows for everyone. 
Segregated is divided. I don't really know about the built environment though. 

11 I.U. is use for groups of people separately 
S.U. is use for groups of people together 

12 I.U. is when every individual has equal access to a space 
S.U.  is when one group is excluded from equal access. 

13 ::  questioning back ::   "?" 
:: no answer :: 

14 There are various ramps with the steps given for each building. 
?? 

15 IU = only having the ramp, 
SU = steps beside a ramp would be segregated 

16 IU = everyone can use (elevator) 
SU = not everyone can use (stairs) 

17 I.U. is use by all groups of the environment in a similar way 
S.U. implies difficult use by different groups of that environment. 

18 An integrated environment can be used easily by people with disabilities and those with 'normal' abilities. 
A segregated environment contains separate facilities for those with various disabilities. 
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Group I :: o- bfr 

19 
An integrated environment allows people with and without disability to access the same points 
in a building without any trouble or separated areas.  
The segregated environment is divided between handicap accessible and those w/o disabilities 

20 I think of 'integrated' as being multi purpose spaces. 
Segregated as being spaces designed for a single purpose. 

21 IU = area that is designed for all groups of people; 
separate functional areas for each [user] group 

22 IU brings people together 
SU separates people 

23 A IE would be easily accessible for anyone, with or without a disability. 
A segregated built environment may be only easily accessible for people without disabilities. 

24 I don't know the difference at this point = integrated handicapped non handicap accessible / 
easy to use. Segregated = one or the other. 

25 Integrated: When stairs and ramps are built together 
Segregated: having an elevator on the opposite side of the building. 

26 Integrated can be used by both people with disabilities and those without 
segregated can only be used by one or the other. 

27 integrated use of built environment involves using the land patterns to aide the building and 
accessibility features of a building. Segregated use is not incorporating the land patterns 

28 integrated is when things such as wheelchair ramps be made right along side of stairs. 
segregated is when they are totally separate. 

29 :: no answer :: Segregated meaning: only a select view use the built environment. 

30 
Integrated meaning a variety of people use the built environment. 
Segregated use of the built environment deals with a lot of mobility / accessibility for people of disability 
in their environment. 

31 It seems that an integrated built environment would be less apparent, less glaring 
More apparent and glaring than an integrated use. 

32 it would be more helpful and able to support more people. 

33 :: no answer :: 

34 IU includes both normal and accessible areas 
SU has separate areas for normal and accessible. 

35 :: no answer :: 

36 IU would allow everyone to participate fully in the built environment. 
SU would favor one population over the other. 

37 integrated environments can be used by everyone. 
Segregated is meant for a specific population. 

38 
I. U. = most faculty and students know about a certain place and how to get to/from it - a well 
known aspect. S.U. is more difficult to get to and more difficult to figure out; usually upper classroom 
only / faculty have access. 

39 I do not know. The segregated environment is divided between handicap accessible and those w/o 
disabilities 
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Group I :: o- bfr 

40 In integrated environments, ramps are placed next to stairs. In segregated, the ramp or an elevator must 
be only accessible apart from the main stairs, like on the other side of the building. 

41 IU is accessible to all persons that would need to use an area. 
SU of the built environment would not permit the use by all people. 

42 IU would be for everyone (such as stairs) 
SU would be for someone with a disability (elevator) 

43 integrated deals with parks that people directly interact with? ??  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
Question 2 : What is the distinction between integrated and  
 segregated uses of built environments? 

Group II:: o- aft 

01 
I.U. means using direction and other factors in the environment to make things pleasing. 
S.U. is when there is little regard for the type of people using the area or the factors that may affect that 
area. 

02 ::  questioning back ::   "?" 

03 Integrated would be the elevators; everyone can use them. 
Segregated would be ones that are only for disabled or able. 

04 :: no answer :: 

05 :: no answer :: 

06 don't understand. "?" 

07 Integrated structures are built into the existing environment. Segregated are built aside from the existing 
environment and sometimes are more distinguishable. 

08 Integrated was planed for in construction.  
Segregated was an afterthought that was needed later. 

09 :: no answer :: 

10 I don't know. 

11 :: no answer :: 

12 Integrated has been incorporated in the design. Segregated is singled out. 

13 The environment and building seems to integrated. Sorry. run out of time. 

14 The segregated environment of the Design College makes it difficult to know how the different parts are 
integrated. 
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Question 2 : What is the distinction between integrated and  
 segregated uses of built environments? 

Group II :: o- aft 

15 
I.U. is inclusive of all people. S.U. is when there is little regard for the type of people using the area or 
the factors that may affect that area.  
 

18 Integration combines the buildings and built environment with usable space. ?? 
 

19 I guess that integrated areas are those easily accessible to people with and without disabilities. 
Segregated would be ones that are only for disabled or able. 

20 using the natural environment to work with designs 
:: no answer :: 

21 Integrated environments are almost everywhere 
:: no answer :: 

22 People with disabilities cannot enter Brooks Hall from the front. 
?? 

23 
Integrated is the built environment being included in the common use; i.e., set of stairs on one side, ramp 
on some area. Segregated are built aside from the existing environment and sometimes are more 
distinguishable. 

24 Integrated means same facilities for everyone. Segregated was an afterthought that was needed later. 
 

25 IU is the built environment that panders to the needs of all people 
:: no answer :: 

26 :: no answer :: 

27 Integrated: all together / open spaces. 

28 :: no answer :: 

29 :: no answer :: exclusive to specific people 

30 This question is not clear. Segregated breaks this (usable space) up 

31 integrated is when something works well w/ its environment and seems to 'fit in.' 
Segregated areas are those for just people with disabilities or for just people without them 

32 Integrated can be used by anyone 
Segregated: not using the environment to help plan designs 

33 ::  questioning back ::   "?" 
Studios and classes are most segregated. 

34 :: no answer :: 

35 Integrated: everyone can use them. Segregated is the built environment being separated away from 
common use; i.e., set of stairs on one side, ramp on the other. 
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Question 3: Could you give the definition of disability 
 in relation to mobility and wayfinding problems? 

Group I :: o- bfr 

01 Any condition that impairs or limits use/enjoyment of daily experiences. 

02 A different way of operating that may cause daily activities to be more difficult 

03 impairment that prevent people from performing the same tasks as others 

04 Something that impairs a person's movement, senses or other aspects of living 

05 When someone cannot perform regular tasks that everyone else takes for granted. 

06 Characteristics that inhibit interaction w/ world in a specific area: sight, though, mobility, etc. 

07 Anything that hinders a person in any way physically, mentally, etc, 

08 A disability is the inability to do something most people can do. 

09 Any personal characteristic which creates limitation of mobility, though motor skills, etc. 

10 Anything that puts a person at disadvantage compared  to other people. 

11 Anything that hinders one's ability to function normally. 

12 anything that hinders a human function. 

13 a physical or mental impairment that one has. 

14 Lack of ability to do something that is a norm in a certain environment. 

15 accessibility, wheelchairs, crutches, mental retardation, deafness, blindness 

16 disabilities - a problem hindering someone from being able to work at the 1XX% level w/ out some kind 
of modification 

17 Any physical, mental or emotional trait which hinders one's ability to complete actions which are not 
difficult for one who does not have said disability. 

18 disabilities are any long term physical or mental abnormality that increase the difficulty of daily activities. 

19 Any form of a sense or ability that is universal to people that cannot be performed to its full capacity. 
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Question 3: Could you give the definition of disability 
 in relation to mobility and wayfinding problems? 

Group I :: o- bfr 

20 Anyone whom requires assistance in sensory or motor functions. 

21 disabilities are physical or mental aspects that inhibit a person from functioning as we perceive to be the 
norm. 

22 Something that inhibits one's ways of living 

23 Things that hinder from participating everyday activities or activities that are fun. 

24 A condition impairing everyday function. 

25 When a person is unable to manage themselves without another person or some tool of help. 

26 They are impairments that prevent someone from doing some task at the level that is generally 
expected. 

27 Those who need some sort of assistance in doing everyday tasks 

28 Anyone who for an impaired sense, mental deficiency or physical impairment. 

29 Something that alters a person's ability to associate with particular aspects of their environment. 

30 Mental or physical problem that hinders an individual's ability to perform optimally. 

31 Physical or mental handicaps that fit those afflicted with such at odds with an environment built around 
and for 'normal' individuals 

32 Disability is when one is having trouble or problem with particular area. 

33 Any condition that disallows the individual to function without some outside assistance. 

34 any prevention of an action that can be performed by others. 

35 Something that prohibits you from functioning as a normal human - lack of senses or mobility. 

36 Being unable to perform a task at the desired level. 

37 something that inhibits living a lifestyle free from inconvenience (in terms of seeing, etc). 

38 disabilities - something that gets in the way of a person's 'normal’ way of performing everyday tasks, 
having him/her adjust or think up of new ways to go on throughout the day. 

39 Any physical hindrance that would interfere with normal human activity. 
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Group I :: o- bfr 

40 when someone lacks ability to use / access everyday activities that most people can. (such as unable to 
walk, read) 

41 A source of problems for a person that will not allow them to perform tasks normally. 

42 Someone who has a problem, that decreases that person's everyday practices. 

43 A disability is an exceptional condition that prohibits or makes difficult certain activities under normal 
circumstances 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
Question 3: Could you give the definition of disability 
 in relation to mobility and wayfinding problems? 

Group II:: o- aft 

01 Everything one feels that hinders everyday activity. 

02 Being in a minority in concern to ability, or being unable to complete basic transportation on foot, or 
otherwise unable to interact in an environment as the average person. 

03 People who are hindered by something that most of the population is not hindered by. 

04 Something that limits someone from doing things others can. 

05 Something that impedes or slow progress 

06 A disability is any thing that limit's a person's way of life. 

07 Unable to perform in a normal way, needing help and being watched over. 

08 Handicap, serious illness, affects your daily life. 

09 A disability is something that restricts someone from operating 'as easily' in everyday society as people 
w/out. 

10 Something that hinders the way someone acts or their ability to do something. 

11 :: no answer :: 

12 Those in need of an additional resource to perform certain tasks. 

13 My definition of disabilities are tasks that people faces with to be overcome -> not something that people 
can't do -> gives them a unique characteristic among people. 

14 Disabilities are any form of hindrance which an individual is continuously subjected to. 
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Question 3: Could you give the definition of disability 
 in relation to mobility and wayfinding problems? 

Group II :: o- aft 

15 Any condition which makes day to day functioning difficult. 

18 Physical and mental disabilities such as blindness, deaf, paralysis as well as extreme mental disabilities 

19 Things that prevent people from doing everyday activities as well as the majority of everyone else 

20 Not being able to move around like the majority 

21 A permanent mental or physical problem that inhibits a person's daily life. 

22 Something that affects a person daily life either being mental or physical. 

23 Someone who has special needs to aid in convenience.  People who require accessible alternatives 
when getting around. 

24 Physical or mental problem that causes a person to function below the average level. 

25 Any hindrance on day-to-day routine 

26 a characteristic/habit that limits ones abilities. 

27 An ability that may impede the process of accomplish one's goal. 

28 Limited accessibility to locations and events due to unreasonable efforts of people that move along 
without problems. 

29 :: no answer :: 

30 Out of the 'average' scope. Being dependent on medical devices out of the 'average' scope. 

31 I don't believe in’ disabilities.' In my view, disability implies that there is something wrong with a person. 
Instead, I believe, it enables a person to have a unique perspective on the world around them. 

32 Something that hinders ability to do everyday things 

33 A disability in my mind is either a physical or mental occurrence that can make certain activities difficult. 

34 :: no answer :: 

35 a given ability that may make it difficult for a person to live a normal life. 
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RESPONSES OF GROUP   I :: o-bfr   TO OPEN-ENDED QUESTIONS  
FOR THE POST-TOUR QUESTIONNAIRE AT SSM – 2004 

 
Question 1: What is the definition of Universal Design? 

Group I :: o- bfr 

01 trying to design environments that can be used by everyone 

02 user friendly environments 

03 accessible / user friendly to everyone 
 

04 design for all types of people 
 

05 Designs to accommodate everyone 
 

06 design for the widest range of people possible 
 

07 design to help everyone 
 

08 Design for people with all abilities 
 

09 design for all people to appreciate 
 

10 design that accommodates all people 
 

11 design that benefits everyone, including those with disabilities 
 

12 design that includes everyone equally 
 

13 design with the intentions of all kinds of people involved 
 

14 design that is accessible for everyone 
 

15 design for everyone, user friendly to all pl (including those with motor or sensory problems) 
 

16 design that is accessible to everyone everywhere 
 

17 design which is established to assist all 
 

18 designing spaces to make them usable by everyone. 
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Question 1: What is the definition of Universal Design? 
Group I :: o- bfr 

19 design for all individuals 

20 designing spaces for people of all types of abilities 

21 accommodating, disabilities, mobility, in mind when designing 

22 integrated design incorporating all people 

23 design that is helpful and accessible to anyone w/ or w/o disabilities 

24 design, everyone, desegregation 

25 designing for all disabilities, ages and environments. 

26 can be used by everyone 

27 design that caters to people of all needs for easiest access 

28 efficient, inclusive 

29 design that considers people of all different needs 

30 design used by everyone including people with disabilities 

31 designing in consideration of the needs of all 

32 design that helps and supports everyone 

33 design that prevents discrimination against those with disabilities 

34 accommodating all types of people 

35 design for everyone 

36 environments everybody can use 

37 design that accommodates all people, disabled or not 

38 for everyone - accessible 

39 Design in which all peoples are able to easily and conveniently access all areas of the environment. 
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Group I :: o- bfr 

40 design created for all types of people, that can be understood and used no matter background, age, 
gender, disability. 

41 design that relates to accessibility and mobility of those with handicaps. 

42  ::  no answer  :: 

43 design made keeping people of all abilities or lack thereof in mind 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 

 

Question 1:    What is the definition of Universal Design? 

Group II:: o- aft 

01 design that makes facilities accessible to everyone 

02 Creating environments and appliances suited for those with disabilities 

03 designing so that it benefits anyone and everyone is considered. 

04 facilitates everyone 

05 Don't know 

06 design that appeals to and helps assist people with disabilities 

07 designs that fit everyone. 

08 designing for all types of people 

09 :: questioning back ::  "?" 

10 design benefiting everyone 

11 :: no answer :: 

12 design for all 

13 all design [incorporates] different  functions for different people as one 

14 design which effectively accommodates everyone 
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Question 1: What is the definition of Universal Design? 
Group II :: o- aft 

15 designing spaces and resources in a manner which all people could easily participate 

18 usable for everyone 

19 things designed for the use of people with and without disabilities 

20 design for everyone 

21 Design that is accessible to everyone, disabled or not. 

22 designs for everybody to use 

23 creating things that are accessible to everyone not just common public. 

24 everyone can use it 

25 design to involve everyone. 

26 no POST TEST sheet    :: no answer  :: 

27 the most acceptable design which all are able to use. 

28 everyone benefits 

29 for everyone 

30 design for everyone 

31 no POST TEST sheet    :: no answer  :: 

32 design for everyone 

33 design for everyone of all abilities 

34 design that helps people of all disabilities (or lack thereof) 

35 design for everyone 
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Question 2 : What is the definition for integrated /  
 segregated uses of built environment? 

Group I :: o- bfr 

01 both disabled and non-disabled people can use a space equally easily 

02 IU = elevators, some restrooms 
SU = stairs, some restrooms 

03 IU= involves different (multiple) pathways to allow access for everyone to get to the same places 
SU=pathways specifically designed for one type of person (i.e., a person in wheelchair can't go up stairs) 

04 Integrated = built environments everyone can use 
Segregated = built environments a selected group of people can use 

05 Integrated means: less paths, together access 
Segregated: paths  that separate groups of people 

06 Integrated = worldly application of universal design 
Segregated = insensitive to usability issues 

07 In integrated environments disabled are together with everyone else; segregated is where disabled are 
separate 

08 Integrated = everyone using the same routes 
Segregated = people of different abilities using different routes. 

09 IU - everyone may use the same path regardless of disability / ability. 
SU - disabled people must use separate paths. 

10 IU = Allows for people with disabilities. 
SU = Separates people with disabilities from those without. 

11 IU = built environments where normal and disabled people use the same areas. 
SU = built environments where normal + disabled people use different areas. 

12 IU = everyone using the environments equally - no segregation. 
SU = when those with disabilities must use different features than those without. 

13 IU is integrating 'user friendly' design into buildings 
Segregated is when environments for people with disabilities are separate 

14 IU= combine disability access with those of normal access (i.e. steps + ramps) 
SU= the separation of disability access w/ normal accesses 

15 IU= the same path and direction for all 
SU= separate ways for people w/ different abilities 

16 IU= design that includes those who are & are not disabled 
SU= devices to help those who are disabled are not in the same place as for those who are not 

17 IU= environments which [cater] to both disabled and non disabled 
SU=separate facilities for disabled and non disabled 

18 IU= same, unified facilities for w/ and w/o disabilities 
SU=  separate facilities for people w/ disabilities and w/o 

19 IU= everyone can use everything 
SU= select people must use select parts 
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Question 2 : What is the definition for integrated /  
 segregated uses of built environment? 

Group I :: o- bfr 

20 IU= structures that can be accessed by all people 
SU= structures that cannot be used by all people due to some impairment. 

21 IU= all groups of people share routes of travel 
SU= ::  no answer  :: 

22 IU= including user friendly designs in a built area 
SU=not able to be used by all - discriminates 

23 IU= use for all people w/ or w/o disabilities 
SU= use for only those w/ certain conditions (ex. stairs) 

24 IU= everyone is at home 
SU= consideration + lack thereof to certain groups of people in environments 

25 IU= Allowing people with disabilities to  [intermingle] + travel through all areas used by people w/o 
disabilities. SU= environments that some users cannot use. 

26 IU= environments everyone can use 
SU= allowing people with disabilities a separate route. 

27 IU= using the environment to incorporate user [friendly] design 
SU=not incorporating the environment into a design to make it more beneficial for all 

28 IU= inclusive, universal 
SU=  exclusive, apart different 

29 IU= design concepts that work together in a system 
SU= consideration + lack thereof to certain groups of people in environments 

30 IU= things to be used by every party 
SU= things not able or uneasy to use by specific parties. 

31 
IU= elements to assist the disabled are integrated into normal use to the point where everyone utilizes 
them. SU= elements to assist the disabled are made glaringly apparent and 'not' utilized by the able-
bodied. 

32 IU= limited in one path, everyone goes the same direction 
SU= free path may have a choice of the passage. 

33 IU= accommodates both disabled and non disabled in same vicinity 
SU= devices (such as ramps or elevators) are very far from the stairs or doors, etc. 

34 IU= having normal + accessible entrances + accommodations close to each other 
SU= separating normal + accessible accommodations 

35 IU= handicapped & ‘unhandicapped’ together 
SU= handicapped & “unhandicapped” apart. 

36 IU= universal design 
SU= environments not everyone can use 

37 IU= design that fits well into its surroundings 
SU= designing is limited to a specific population 

38 IU= access for everyone 
SU= only for people with unlimited abilities 

39 IU= Everyone is able to access and make use of the built environment. 
SU= Only certain people ( whether disabled or not) can access and use the built environment 
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Group I :: o- bfr 

40 IU= When paths for disabled and non disabled are intercrossed and together. 
SU= When paths for disabled and non disabled are separated. 

41 IU= ability for everyone to use one area or space. 
SU= areas specifically designed for an accessibility and mobility 

42 ::  no answer  :: 

43 IU= designing environments functional for both the disabled and non-disabled. 
SU= Designed environments that separate areas functional for disabled and non-disabled. 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
Question 2 : What is the definition for integrated /  
 segregated uses of built environment? 

Group II:: o- aft 

01 IU= using placement of buildings, particularly in your design to make wayfinding easier. 
SU= not incorporating certain elements of design that would make things easier 

02 IU= Environments created to accommodate disability seamlessly. 
SU= environments which are built to divide disabled and able people 

03 IU= Anyone can use toilet that made for handicapped folks. 
SU= handicapped parking spaces. 

04 :: no answer :: 

05 don't know 

06 IU= environments that allow all users to function with ease 
SU= environments that don't allow disabled people to use easily. 

07 IU= structures built in and around the environment. 
SU= structures outside + away from environments. 

08 IU= facilities built into original design 
SU= added after the fact 

09 IU= use for everyone 
SU= use for certain people 

10 IU= environments accessible by both handicapped and not 
SU= environments meant for one 

11 :: no answer :: 

12 IU= combined design 
SU= singled out 

13 IU= built environments gives easy accessibility for those who need it. 
SU= when not everything is accessible - don't think segregation is good design. 

14 IU= involving multiple methods of use in an environment. 
SU= separation between methods of use. 
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Question 2 : What is the definition for integrated /  
 segregated uses of built environment? 

Group II :: o- aft 

15 IU= inclusive of all people + abilities 
SU= exclusive to certain people and abilities 

18 IU= usefulness click of fit together 
SU= use doesn't fit together 

19 IU= places that can be used easily for disabled people 
SU= places built just non disabled people 

20 :: no answer :: 

21 IU= an environment that the disabled (or not) can use 
SU= an environment exclusively for the disabled or vice-versa  

22 IU= everybody can use 
SU= only usable by people without disabilities 

23 IU= both disabled and non-disabled function together 
SU= the dis and non-dis are separated  from each other 

24 IU= same facilities for able / disabled 
SU= separate facilities for able / disabled 

25 IU= using all parts of environment 
SU= using separate parts of environment 

26 :: no answer :: 

27 IU= everyone is able to use 
SU= a distinction between a handicap & normal abilities 

28 :: no answer :: 

29 IU= designing environment to meet everyone’s needs 
SU= areas of the environment that are designed for the needy 

30 IU= universally accessible 
SU= separate 

31 IU= use for multiple factions of people 
SU= use for one faction of people 

32 IU= incorporation of easy / handicap access in main structure 
SU= special needs ramps / elevators, etc. are separated from main access-ways. 

33 IU= environments that use user-friendly principles to make it the best for everyone. 
SU= environments that separate user-friendly and non-user-friendly principles 

34 IU= combining buildings 
SU= separating buildings 

35 IU= environments no discriminate of certain groups 
SU= design only accessible for certain groups 
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Question 3 : What is the link for the following definitions  
 disability, mobility and wayfinding? 

Group I :: o- bfr 

01 physical impairments that limit daily activities 

02 more difficult to make way around 

03 something that makes it hard for a person to do things normally / the same as others 

04 something that makes travel difficult  

05 restrictions on daily activities 

06 impairments to normal action 

07 something that limits a person 

08 a lack of abilities that other people have 

09 characteristics of a person which decrease their ability to interact with a space / others. 

10 Any lasting impairment that hinders someone. 

11 impairments that hinder one from functioning normally 

12 anything that hinders normal operation 

13 an impairment that causes one not to fully function physically 

14 lack of ability to use or do something 

15 motor or sensory inability 

16 something that hinders someone from being able to give 100% 

17 factors which impede one's mobility or wayfinding 

18 something that impairs wayfinding or motion 

19 the inability to move or sense a specific thing 
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Question 3 : What is the link for the following definitions  
 disability, mobility and wayfinding? 

Group I :: o- bfr 

20 any impairment physically or sensory 

21 mobility, vision, are aspects to be considered 

22 something that inhibits everyday life 

23 hindrances for people that affect their daily lives 

24 impairment, self  [ ] assistance 

25 being unable to function normally - blind, motor, etc. 

26 difficulty performing normal activities 

27 not being able to perform a function without the use of help 

28 limited 

29 motor and sensory impairments that impact orientation in environment 

30 people who are unable to perform optimally because of physical or mental abilities 

31 a distinguishing physical/mental characteristic hampering the ability of the afflicted to interact 
successfully in a typical environment. 

32 someone who has harder time to do something, such as traveling 

33 a physical mental condition that in some ways hinders an individual 

34 anything hindering someone from doing something 

35 anything that hinders everyday functions 

36 limiting factors 

37 anything that inhibits your normal function in life. 

38 mobility, sensory, etc. 

39 Any physical issue that does no allow normal activity. 
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Group I :: o- bfr 

40 not having or lacking sensory or motor skills that limits your everyday life. 

41 a medical condition that disallows the individual to use full motor or sensory perceptions 

42 ::  no answer  :: 

43 the limited or lack of use of some bodily function (physical / mental) 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
Question 3 : What is the link for the following definitions  
 disability, mobility and wayfinding? 

Group II:: o- aft 

01 anything that inhibits wayfinding and mobility 

02 Not possessing motor or sensory skills otherwise typical 

03 anything that hinders you and puts you in a minority position maybe. 

04 limited mobility, sight, hearing 

05 Something that slows progress 

06 something that doesn't allow people to function as they should. 

07 unable to function or perform in a way that is less than the majority population. 

08 a handicap preventing people from doing everyday things 

09 Things w/ holding someone from doing everyday tasks as easily as non-disabled people 

10 something that affects the way you do things 

11 :: no answer :: 

12 a hindrance 

13 using alternative method when one method is unsuccessful. 

14 a hindrance to an individual 
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Question 3 : What is the link for the following definitions  
 disability, mobility and wayfinding? 

Group II :: o- aft 

15 Any condition hindering a person from learning or participating in any activity 

18 lacking full ability 

19 attributes a person has that prevent them from doing everyday activities 

20 limited capabilities 

21 A mental or physical problem that inhibits everyday life. 

22 something that impairs you makes it harder for you to get around 

23 having special needs to carry out everyday activities. 

24 physical / mental problems that lower ability to function 

25 hindrance to everyday living 

26 :: no answer :: 

27 an obstacle that makes a goal harder. 

28 challenges 

29 lacking in some kind of skill or sensory 

30 physically out of the 'norm' 

31 none 

32 handicaps preventing an ability 

33 physical or mental handicaps that make it difficult to perform certain tasks 

34 various impairments a person might have 

35 qualities that put people at a disadvantage 
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O     ::     PARTICIPANTS’ RESPONSES  
 

(continuation) 
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RESPONSES OF GROUP    l :: o-bfr     TO OPEN-ENDED QUESTIONS  
FOR THE ONLINE QUESTIONNAIRE AT SSM – 2004 

 
Question 1: What is your definition of Universal Design? 

Group I :: o- bfr 

01 Universal Design is the ability of a design to increase and afford the easiest and most unified 
access to all patrons, especially in regards to people with mobility and wayfinding disabilities. 

02 The way the environment relates to the general population, no matter the ability of the person. 

03 
Universal design applies to everyone. It exhibits aspects that are friendly to everyone, both 
those with and without mobility and wayfinding problems. It contains features that are 
accessible, convenient, and friendly.  

04 Universal Design is one in which the design is functional yet caters to the needs of all the 
users of the design.   

05 Designs that are made for anyone and everyone without discrimination. 

06 design for the largest possible audience 

07 Universal Design is design that affects everyone including people with disabilities, people 
without disabilities, people of different ages and genders. 

08 Universal Design is the practice of designing spaces that are capable of accommodating 
people of different abilities. 

09 structural design which allows everyone to participate in its function, without segregating or 
excluding anyone from enjoyment of the structure 

10 Design that accommodates people with a wide range of needs and disabilities, as well as the 
general public. 

11 I define universal design to be design that is friendly to all users, both normal and disabilities. 

12 It is design that incorporates the needs of everyone, allowing them all to use the same spaces 
equally. 

13 I think universal design is design that is intended for the largest group of people possible, 
regardless of age, disability, gender, culture, etc.  

14 Design that fits everyone needs given any circumstance.  

15 
A Universal Design is a design which everyone around the world has use for because it deals 
with user friendliness, mobility, and way-finding, which are problems for everyone in the world 
in whatever time. 

16 
Design that is useful and appeals to anyone around the world that is designed for those with 
and without mobility and wayfinding problems.  Design that takes into accounts the average 
population. 

17 Design that is intended to be most user friendly for all types of people. 

18 Universal design is the ability to make something functional and useable by a maximum 
variety of people with different abilities and skill levels. 
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Question 1: What is your definition of Universal Design? 

Group I :: o- bfr 

19 Design that encompasses and considers all walks of people. 

20 Designing for a space that will be used by all types of people (of different abilities) for various types of 
uses. 

21 Designs that keep all people in mind, their limitation and their special needs of the elderly, disabled and 
other groups. 

22 Design which incorporates all different genders, ages, and people with disabilities.  Creating functional, 
relative and convenient designs. 

23 
Design that is user friendly for all people; universal design is one that is easily used in more than one 
place and it can be accessed by anyone( all ages and all disabilities. These designs are also obvious 
and in good locations 

24 Design to meet the needs of all individuals, disabled or not, through clear and easily accessible 
architecture and signage without a feeling of segregation. 

25 
The ability to allow user friendly designs and make them functional for all viewers.  Universal Design is 
important so that everyone has the same clear image and understanding of the concept trying to be put 
across. 

26 A design that works in the most places for the most types of people 

27 universal design is design that addresses mobility and wayfinding issues and is accessible, convenient, 
and functional. 

28 A design that is helpful to all people with disabilities or not. Functional for most. 

29 Universal Design deals with accommodating all people with various degrees of mobility and wayfinding 
issues. 

30 Design that should consider everyone. 

31 
Universal Design, as I have come to see it, involves incorporating various design elements into an 
environment that allow the greatest number of people, regardless of their physical condition, to 
successfully interact with their surroundings.   

32 Universal design is a design that helps and supports  all the human beings who are in different 
situations.  It provides all the need to give a sufficient life.   

33 Design that aims to accommodate a variety of people in a functional, and convenient way. 

34 This is design that accommodates every person, no matter what gender, age, ability or any other trait.  It 
is convenient, functional and accessible to all people. 

35 design for the public- for everyone 

36 design that everyone can take advantage of 

37 Universal Design is any structure or object designed so that any person could access or use effectively 
the item. 

38 
Universal Design is design that is developed in order to make sure that the whole population, regardless 
of its disabilities (mobile, visual, speech, etc) and its differences (age, gender, culture, etc), is able to 
gain access to different aspects of the environment and live a 'normal' life. 

39 Design that may be used by everyone in society including various ages, abilities, gender, and even 
culture. 
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Group I :: o- bfr 

40 Design that is accessible and understandable to all types of people regardless their background, culture, 
or disabilities. 

41 design that allows everyone access or usability of a space or object 

42 designed structures that can be used to benefit anyone. 

43 I believe Universal Design is design done with people of all abilities and disabilities in mind. 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 

 

Question 1: What is your definition of Universal Design? 

Group II:: o- aft 

01 universal design is design that is functional for everyone...regardless of ability or age. it is easy to 
understand and follow. 

02 Design that conforms to the needs of everyone. 

03 
Universal Design, at least in this frame of reference, has come to mean a very small handful of ideas to 
me.  To me, it means Designing an environment or a product which is tailored to a broad range of people 
with difference ranges of ability, mobility, perception, as well as size, comprehension, and interrelated 
topics. 

04 :: :: no answer  :: :: 

05 a way to enable everyone similar access to buildings  and other public areas 

06 i still don't know. nobody has told me what that is 

07 design that takes into account people who are sick, hurt, disabled, and elderly 

08 
Universal Design is a design system created to accommodate people from all walks of life (disabled, 
temporarily handicapped etc.).  From introducing integrated design to creating more efficient ways to get 
around. 

09 Designing for everyone, everywhere so that they all will be able to use the things you have designed in 
the same easy to use way. 

10 Universal Design is design that can be used by everyone. 

11 Design that helps everyone, disability or no disability. 

12 Design for all levels of ability 

13 a design that meets the needs of  all individuals  

14 my definition of Universal Design is when every aspect of designs is combined for all type of people and 
all type of people have access to anything they want and to go. 
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Question 1: What is your definition of Universal Design? 

Group II :: o- aft 

15 :: no answer :: 

18 Design that is inclusive of all persons of various abilities. 

19 Design that is useful and helpful to EVERYONE. 

20 Universal Design is a design process in which people with all sorts of physical needs are considered so 
that environments can be beneficial to all. 

21 design that is good for everyone, everywhere 

22 Design of a living environment that encompasses the needs of all people. 

23 designing for everybody whether it be for people with temporary disabilities permanent ones or just 
caring a lot of stuff for that day. 

24 Universal Design is developing user friendly and accessible designs that are worked into the 
environments that all people use.  

25 A design that can be used by people with all ranges of ability, that is not segregated. 

26 :: :: no answer  :: :: 

27 design to accommodate everyone considering those with disabilities 

28 A design that everyone including people with different disabilities or different cultures in countries are 
able to use easily. 

29 Designs that take into consideration the accessibility problems of different people, and solutions that 
don't ignore those people.     

30 a design that is created for everyone.   

31 Design to integrate easier mobility and wayfinding for the whole population. 

32 :: :: no answer  :: :: 

33 Universal design is design that tries to incorporate user-friendly design in the environment. The goal of 
the universal designer is to design environments/products that are convenient for people of all abilities. 

34 Universal Design helps all people, regardless of ability. 

35 design for all people 
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Question 2 : What is the difference between integrated and  
 segregated uses of built environments? 

Group I :: o- bfr 

01 Integrated use of environments allows for communal access to environments, which limits the amount of 
time required and hassle encountered during even the shortest of trips. 

02 If it is integrated, then it will be more accessible for everyone, rather than having separate routes for 
separate types of people. 

03 
Through integrated use of environments, more people are given the opportunity to use different routes 
that best suit their needs to get to the same places. It consists of multiple paths (both long and short) that 
everyone (those with and without disabilities and/or wayfinding problems) can use. 

04 With integrated environments, everyone, including those with disabilities, can enjoy the facilities that are 
designed. 

05 With integrated design, use of the environments can impact a larger group of people. If we were to 
design everything with a universal approach, more people will have access to everyday needs. 

06 It offers the area to a wider range of people, allows better flow of people and therefore information 

07 Integrated use of environments helps people to stay together and not feel separated if they have some 
sort of disability.  Everyone can access different things together rather than in separate parts. 

08 Integrated environments are more efficient and easier for people to use. 

09 integrated environments provide easy access to all without restrictions to a back way or an awkwardly 
placed 'accessible' ramp.   

10 When you make use of integrated environments, you are putting universal design into practice. 

11 
Integrated use of environments can benefit people, because they will not feel isolated from a group of 
people, and they will also be able to function as normally as possible.  Additionally, integrated 
environments are convenient. 

12 Integrated use of environments helps people feel more comfortable with their disabilities and less 
prejudiced, while not hurting those without disabilities. 

13 
universal design can benefit different people through integrated use of environments by making the 
needs of people with disabilities a common occurrence within the world that people without disabilities 
live in. when the design is segregated, people may be ignorant towards the subject. 

14 Through integrating everyone, mostly everyone involved in that environment can be satisfied. 

15 Through integrated design, there would be less segregation of different types of people in transportation 
from one place to walking to another. 

16 It can create integrated environments so those who are and are not handicapped can both enjoy 
activities with the fewest problems possible. 

17 A good design can accommodate all groups needs under one central user friendly interface.   

18 It increases the usability of a facility and doesn't alienate certain groups. 

19 Everyone will get the same experience when going through an environment with integrated design and 
will be treated equally. 
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Question 2 : What is the difference between integrated and  
 segregated uses of built environments? 

Group I :: o- bfr 

20 I do not see the downside to integrated use of environments.  there is no real reason to restrict anyone 
from all areas in a space. 

21 It will bring all groups together using the same access, it will help them feel part of society. 

22 Universal design can incorporate things that would benefit everyone. Combining different elements to 
make the environment better for everyone to live together in a orderly way. 

23 both bring all people together to a common environment and use of it 

24 A greater sense of community and wellness for all. 

25 Because we are all using these designs in an integrated setting and we will all understand. 

26 Integrated use of environments means that everyone will be able to have access in the same way and 
will not have to figure out how to make the environment fit their needs specifically. 

27 Design can benefit different people through use of integrated environments because it incorporates 
mobility and wayfinding issues in one path to make it easier for everyone to maneuver through the area. 

28 
I think a lot of it has to do with people not wanted to be not included. If i had mobility problems i wouldn’t 
want to be separated from my group of friends because i had to travel a different route everywhere we 
went. Having a universal route also helps wayfinding problems, if you can have one route... MAKE ONE 
ROUTE. People get lost a lot easier than they think. 

29 
All people can use the same entrances to get to the same places.  There would obviously be more 
association between all groups of people (in regards to mobility and wayfinding), and everyone would 
have the same orientation (visually and functionally) of particular places. 

30 Then people will not be forced to find alternative routes to specific places. 

31 Integration among environments promotes integration among people.  

32 
Universal Design can benefit different people through integrated use of environments because it is not 
made only for specific people.  Because there is no limitation for the area, it is more carefully made for all 
human beings. 

33 Different kinds of people need a variety of options when using or visiting a public building, so integrated 
design would provide them with these options. 

34 It helps the people with disabilities not feel alienated by such disabilities, and allows for a more 
convenient environment for all people. 

35 integrated environments allow everyone to be able to do the same things 

36 allowing everyone to take in the same experience 

37 Universal Design can allow everyone with or without disabilities to live and function in the same 
environment effectively. 

38 Integrated use of environments would make everyone's lives easier; in other words, it would allow for 
access by everyone, thereby making the path more universal, united, and accessible. 

39 It can allow all types of people to be able to access and move around the environment as conveniently 
as possible. 
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Group I :: o- bfr 

40 Integrated environments will allow more types of people to take the same paths to the same 
destinations, and to give those with disabilities the most easy and accessible pathways.  

41 If everyone is allowed usage of something, then everyone is able to draw more insight about why it was 
designed that way, and can learn from everyday life. 

42 Making routes user friendly for anyone, not just a certain 'type' of person. 

43 All people will be able to use the same routes of transportation, and, therefore, people will not be 
indirectly discriminated against or ostracized. 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
Question 2 : What is the difference between integrated and  
 segregated uses of built environments? 

Group II:: o- aft 

01 
UD makes things more convenient all around. If the environment is well integrated and accomodating to 
everyone, then there is less tension and less stress or discomfort. integrated design and universal 
designs helps to encourage people to use these public facilities because they are easy to manuever in. 

02 It will help people with disabilities not feel left out. They will not have to go so far out of the way, make 
such a harder effort to find things or get things done. 

03 
The environments could be made to be more efficient and better serve the public, while also cutting 
down on materials and resources by integrating all features into one area.  This is as opposed to 
creating a different area specially created for those with disabilities. 

04 :: :: no answer  :: :: 

05 people will not feel different from others, especially the disabled 

06 by serving the whole population 

07 not sure??? 

08 
Not only would it be more convenient to the ones they are traveling with but it would also be convenient 
to them as well. It also has a psychological effect.  If they have to venture away from everyone else to 
get to the same point, they may feel a sense of loneliness and segregation.  They may begin to feel 
unwelcome and live a sheltered life, but instead there are integrated designs that are there to help them. 

09 Integrated design makes people stay together, it keeps people from being left out; along with keeping it 
easy for people to find their way around and do every day activities that some of us take for granted. 

10 Everyone can use integrated design, while segregated only allows a certain portion of people to use it. 

11 I think it helps people feel less outcast and would help with wayfinding problems. 

12 U.D. can reduce wayfinding and mobility problems in a way that does not separate people with 
disabilities from people without them. 

13 it can bring all types of individuals together as one society 

14 Universal Design can benefit different people through integrated use of environment because it's like 
'everyone is equal' and it can benefit all kinds of people, not just those with special needs.  
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Question 2 : What is the difference between integrated and  
 segregated uses of built environments? 

Group II :: o- aft 

15 :: :: no answer  :: :: 

18 It allows all people to function together rather than separating people and preventing community 
between people of various abilities.   

19 Integrated environments can make ordinary places and things more pleasing. 

20 People with disabilities will feel less prejudice since they can use the same walkways as people without 
disabilities. 

21 universal design promotes integrated use of environments because it is saying that the design should be 
useful for everyone, not just one person 

22 Integrated design makes it possible for all different types of people to find their way easily around an 
environment in a convenient way. 

23 people with disabilities and people without disabilities can walk together without having to take different 
routes. 

24 It can create a feeling of community and inclusion for people already struggling with circumstances that 
can make them feel different. It also makes traveling and wayfinding more convenient.  

25 Integrated environments make it easier to find and access facilities that handicapped people can use, 
and doesn't require groups of differently able people to split up. 

26 :: :: no answer  :: :: 

27 it will make everyone feel equal 

28 universal design benefits people through integrated use of the environment in the way that everyone can 
use it not just one segregated group of people.  It easy to access and use, user-friendly. 

29 
Everyone can benefit from accessible designs because anyone would be able to use them.  The people 
who don't need a ramp wouldn't be bothered by using one, and the people who did need one would 
benefit.    Nobody wants to be separated because they have to use a rear entrance because that is 
where a ramp is located.    

30 the benefit of integrated design is that it does not segregate. 

31 Everyone at some point in his life may have mobility or wayfinding issues.  As the population ages, more 
people may benefit.  As injury or lifestyle change happens, more people will benefit. 

32 :: :: no answer  :: :: 

33 Integrated design can make it easier for people who might not consider themselves handicapped to 
tackle mobility and wayfinding problems. The idea behind integrated design is that everyone benefits. 

34 Different people can see how others with various disabilities get around. 

35 Universal Design integrates groups, making them feel less different and bringing people together. 
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Question 3: How could you possibly explain relationships 
between user friendly design, 

  disability, mobility and wayfinding problems? 

Group I :: o- bfr 

01 Universal design should strive to establish user friendly environments that decreases hindrances to 
mobility and wayfinding. 

02 Universal design needs to create user friendly environments that are accessible to people with both 
mobility and wayfinding issues. 

03 
Both universal design and user friendly environments imply that the environment is easy for those with 
mobility and wayfinding problems to navigate. They imply that the atmosphere is friendly to everyone, 
making everyone feel welcome and providing as few difficulties as possible for the public. 

04 Universal design must create user friendly environments that assist those with mobility and wayfinding 
problems. 

05 
All of the terms above are used to help a person find a better way to fulfill the needs of more people.  By 
utilizing our design knowledge, we can implement these features in future designs which will make the 
world a better place to be. 

06 mobility and wayfinding are typically hindered by segregated design and user friendly environments are 
not what results 

07 
Universal design impacts the other three topics, user friendly environments, mobility and wayfinding.  
They all are related to each other in some way.  User friendly environments helps people with mobility 
and wayfinding problems. 

08 Universal design deals with the design of user friendly environments, allowing easier access to people 
with disabilities involving mobility and wayfinding. 

09 universal design PRODUCES user-friendly-environments, ESPECIALLY WITH RESPECT TO mobility 
and wayfinding. 

10 The fact that people have mobility and wayfinding disabilities requires that people put to use universal 
design techniques in order to create user-friendly environments. 

11 Universal design requires a user friendly environment and appeals to all people, including those with 
mobility and wayfinding problems. 

12 Each of these are essentially the same in that they each describe issues that deal with individuals with 
disabilities. 

13 
universal design is the concept of user friendly environments for people with mobility and wayfinding 
disabilities. universal design is a design that would take in the view points and needs of all people. (i.e., 
mobility, wayfinding, etc.) 

14 Universal design is the development and improvement of friendly environments, mobility and wayfinding. 

15 User friendly environments, mobility, and wayfinding are all very important within universal design.  They 
are important factors which make a good design, besides the aesthetics. 

16 Universal design takes into account many different people, therefore creating user friendly environments 
for people with and without wayfinding and mobility problems. 

17 Universal design is design with the intent of making the environment user friendly for people with mobility 
and wayfinding problems. 

18 Universal design and user friendly environments are beneficial to helping people with varying mobility 
and wayfinding issues. 

19 All of the concepts are based on pleasing the whole of people- considering all types of people and 
catering to their needs. 
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Question 3: How could you possibly explain relationships 
between user friendly design, 

  disability, mobility and wayfinding problems? 
Group I :: o- bfr 

20 They all are a part of the design problems that are encountered when designing a space that can be 
used easily by all people of all different abilities and disabilities. 

21 
They are all related, mobility and wayfinding relate to all groups of people, user friendly environments is 
an essential part of design, we all have used products that have not keep the user in mind. Universal 
design is the term given to the concept of keeping all groups of users in mind when we are designing 
products, building, landscapes. 

22 
They are all elements which work together in making the environment work for all people.  Universal 
design allows people to live and interact together with user friendly ways of going about life including 
people with mobility and wayfinding problems. 

23 
universal design and user friendly environments should take into consideration people with mobility and 
wayfinding problems and help them get around their problems. Universal design can be explained by all 
of these definitions, because a universal design must be user friendly and have easy mobility for 
everyone and it also requires easy wayfinding. 

24 An excellent and thoughtful designer will take into account mobility and wayfinding issues in an effort to 
create user friendly environments with goals centered around universal design and desegregation. 

25 They are all connected because the designer is trying to make a universal design which is friendly to 
everyone in all environments especially those who have wayfinding and mobility problems. 

26 
All these concepts are related because both universal designs and user friendly environments are 
working to come up with a solution that serves all kinds of people, even those with mobility and 
wayfinding problems 

27 A universal design is one that incorporates user friendly environments and addresses issues of mobility 
and wayfinding. 

28 those are tied together by basically just saying, 'make it easy' no one wants to get lost and no one wants 
to have trouble just trying to access a certain location. 

29 Universal design implies respect and consideration of mobility and wayfinding through the creation of 
user friendly environments. 

30 They all must be considered when designing. 

31 
Universal design would serve as an umbrella for the concepts of user friendly environments, mobility, 
and wayfinding. When those three elements are successfully integrated into a system, then that system 
could be said to exhibit universal design.  

32 
universal design is made as user friendly environments; that helps and supports the people who have a 
disabilities with mobility and wayfinding. While some area is focusing too much on the design and not on 
the usability, user friendly environments focus on the usability for persons with disabilities of mobility and 
wayfinding to give them a sufficient life. 

33 A building with universal design and user friendly environments should make it possible for people with 
any kind of mobility or wayfinding disability to function normally and easily. 

34 universal design implements user friendly environments to accommodate all people, including those with 
mobility and wayfinding problems.  

35 universal design should take mobility and wayfinding into consideration to create user friendly 
environments 

36 MAKING THE ENVIRONMENT THE EASIEST WAY TO EXPLORE   

37 
Universal design is the dictator of how user friendly an environment is, determined by the effectiveness 
of the design.  User friendly environments are convenient and accessible to people both with mobility 
and/or wayfinding difficulties. 

38 
In order to have universal design, the designers must create user friendly environments, meaning that 
the people who have any shortcoming (problems with mobility and wayfinding and anything else) are 
able to have access to their environments just like everyone else. 

39 By implementing universal design, one creates a user friendly environment for people with mobility and 
wayfinding problems. 
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Group I :: o- bfr 

40 
Universal Design combines all these factors since it  needs to take these all into consideration when 
applying it into architecture and building environments.  User friendly environments are those with easy 
and convenient mobility access and wayfinding paths.  

41 All four of these elements are connected and they all relate back to how usable an interface is. 

42 Universal is for anyone, user-friendly is for everyone, but especially for any who has a disability, mobility 
and wayfinding are factors that contribute to both. 

43 Universal Design includes the creation of user friendly environments, which help people with problems in 
mobility and wayfinding without interfering with those who do not struggle in these areas. 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
Question 3: How could you possibly explain relationships 

between user friendly design, 
  disability, mobility and wayfinding problems? 

Group II:: o- aft 

01 i think that universal design includes user friendly environments and that increases a person's ease with 
mobility and wayfinding. they are all related and if one is not very good, then they all suffer. 

02 Mobility and wayfinding problems should impact how people design things.  User-friendly environments 
should be the only environments we have. 

03 
They all relate, on different levels.  Universal design is intended to unify these elements into one whole 
that caters to the entire public.  User friendly environments means that an environment is convenient to 
the user, which comes across in setting up an environment which is easily accessible/useable by those 
with mobility and wayfinding problems alike. 

04 :: :: no answer  :: :: 

05 they are all equally important in designing any public building and area 

06 universal design uses user friendly environments to aid the mobility and wayfinding disabled 

07 When designers create environments that help make user friendly environment for people with mobility 
and wayfinding problems, they are creating a universal design. 

08 
Universal Design creates user-friendly environments that help people with disabilities, including mobility 
problems and people that have wayfinding problems.  Through Universal Design, these people that were 
once seen as different will once again fit into everyday life and be just like everyone else. 

09 
Universal design is the planning and implementation of user-friendly spaces and environments for 
people that have mobility and way-finding problems.  You cannot define one without implying all of these 
terms.  The are all interconnected. 

10 universal design considers all the other things listed. 

11 Universal design strives to create friendly environments that will help fix mobility and wayfinding 
problems. 

12 Universal design works to form user friendly environments to reduce mobility and wayfinding problems.   

13 all of the above terms are used in conjunction with one another to provide a more equal environment for 
all. 

14 universal design, user friendly environment, mobility and wayfinding can be combined to make the 
location accessible for everyone and make all kind of people be socialized rather than be segregated. 

 



 

 458 

Question 3: How could you possibly explain relationships 
between user friendly design, 

  disability, mobility and wayfinding problems? 

Group II :: o- aft 

15 :: :: no answer  :: :: 

18 Universal design is creating user friendly environments that are inclusive of people with disabled mobility 
or wayfinding. 

19 Universal design solves the problem of the user friendly environment directly relating to people with 
mobility and wayfinding difficulties or not. 

20 Universal Design would make sure environments were user friendly and ease trouble of mobility and 
wayfinding. 

21 if something has a universal design it will be user friendly for everyone including those with mobility and 
wayfinding disabilities 

22 Mobility and wayfinding are the cause of the building of user friendly environments and the study of the 
design of these environments is 'universal design'. 

23 universal design means that you have user friendly environments for people with mobility and wayfinding 
disabilities. 

24 
These 3 topics are completely relevant to design and must be considered when designing for the 
community. They all interact and when they work together it makes life easier and creates a simpler way 
to get around for everyone.   

25 Universal design creates user friendly environments that can be used by people with mobility and 
wayfinding disabilities and people without disabilities. 

26 :: :: no answer  :: :: 

27 they all need to be considered when designing 

28 They all make it easier for everyone to use and integrate those with disabilities to have the same 
opportunities as those without. 

29 Comfort, confidence and accessibility.  Good signage, clearly marked paths and entrances that are 
accessible, regardless of your condition, is positive for everyone. 

30 they have many similarities.  they help to integrate everyone. 

31 Universal design allows for the creation of user-friendly environments which aids in mobility and 
wayfinding for the population at large. 

32 :: :: no answer  :: :: 

33 Universal design strives to create user friendly environments that decrease or eliminate mobility and 
wayfinding challenges. 

34 Universal Design designs user-friendly environments to help the population with mobility and wayfinding 
problems.   

35 universal design is used to create user friendly environments that improve mobility and wayfinding 
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P    ::      SCORES  
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SCORES OF GROUP    l :: o-bfr    FOR INTERPRETATION  
AT SSM – 2004 

 
Preliminary stage of data collection 

Responses to 
Question 01 
01 3 
02 1 
03 2 
04 3 
05 3 
06 3 
07 2 
08 2 
09 3 
10 3 
11 2 
12 0 
13 2 
14 1 
15 0 
16 2 
17 2 
18 2 
19 3 
20 1 
21 3 
22 1 
23 3 
24 2 
25 2 
26 0 
27 2 
28 3 
29 1 
30 3 
31 3 
32 3 
33 3 
34 3 
35 2 

Responses to 
Question 02 
01 0 
02 1 
03 1 
04 2 
05 3 
06 3 
07 2 
08 4 
09 4 
10 2 
11 2 
12 3 
13 0 
14 0 
15 2 
16 2 
17 3 
18 4 
19 3 
20 2 
21 3 
22 2 
23 3 
24 2 
25 2 
26 2 
27 2 
28 2 
29 2 
30 3 
31 2 
32 0 
33 0 
34 3 
35 0 

Responses to 
Question 03 
01 3 
02 1 
03 1 
04 2 
05 2 
06 3 
07 2 
08 4 
09 3 
10 2 
11 2 
12 2 
13 1 
14 2 
15 2 
16 3 
17 3 
18 4 
19 3 
20 3 
21 3 
22 2 
23 3 
24 2 
25 2 
26 3 
27 2 
28 2 
29 0 
30 2 
31 3 
32 2 
33 0 
34 2 
35 0 

Final response 
scores 

01 2.00 
02 1.00 
03 1.33 
04 2.33 
05 2.67 
06 3.00 
07 2.00 
08 3.33 
09 3.33 
10 2.33 
11 2.00 
12 1.67 
13 1.00 
14 1.00 
15 1.33 
16 2.33 
17 2.67 
18 3.33 
19 3.00 
20 2.00 
21 3.00 
22 1.67 
23 3.00 
24 2.00 
25 2.00 
26 1.67 
27 2.00 
28 2.33 
29 1.00 
30 2.67 
31 2.67 
32 1.67 
33 1.00 
34 2.67 
35 0.67 
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SCORES OF GROUP    l :: o-bfr    FOR INTERPRETATION  
AT SSM – 2004 

continuation 

Preliminary stage of data collection 

Responses to 
Question 01 
36 2 
37 2 
38 3 
39 1 
40 3 
41 3 
42 2 
43 2 

Responses to 
Question 02 
36 3 
37 3 
38 2 
39 0 
40 3 
41 3 
42 2 
43 0 

Responses to 
Question 03 
36 2 
37 2 
38 2 
39 1 
40 2 
41 4 
42 3 
43 2 

Final response 
scores 

36 2.33 
37 2.33 
38 2.33 
39 0.67 
40 2.67 
41 3.33 
42 2.33 
43 1.33 
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SCORES OF GROUP    lI :: o-aft    FOR INTERPRETATION  
AT SSM – 2004 

 
Preliminary stage of data collection 

Responses to 
Question 01 
01 4 
02 2 
03 3 
04 2 
05 2 
06 2 
07 2 
08 3 
09 2 
10 2 
11 1 
12 2 
13 3 
14 3 
15 1 
16 2 
17 2 
18 2 
19 3 
20 2 
21 2 
22 2 
23 2 
24 2 
25 1 
26 2 
27 0 
28 3 
29 3 
30 2 
31 4 
32 0 
33 2 
34 4 
35 0 

Responses to 
Question 02 
01 3 
02 1 
03 3 
04 0 
05 0 
06 1 
07 2 
08 2 
09 0 
10 0 
11 0 
12 2 
13 1 
14 2 
15 2 
16 2 
17 3 
18 2 
19 2 
20 0 
21 4 
22 3 
23 3 
24 0 
25 2 
26 0 
27 0 
28 0 
29 2 
30 2 
31 1 
32 0 
33 2 
34 2 
35 0 

Responses to 
Question 03 
01 2 
02 1 
03 2 
04 0 
05 0 
06 1 
07 3 
08 2 
09 0 
10 1 
11 0 
12 2 
13 2 
14 0 
15 2 
16 3 
17 3 
18 2 
19 2 
20 2 
21 4 
22 3 
23 3 
24 0 
25 2 
26 0 
27 0 
28 1 
29 3 
30 3 
31 1 
32 0 
33 3 
34 4 
35 0 

Final response 
scores 

01 3.00 
02 1.33 
03 2.67 
04 0.67 
05 0.67 
06 1.33 
07 2.33 
08 2.33 
09 0.67 
10 1.00 
11 0.33 
12 2.00 
13 2.00 
14 1.67 
15 1.67 
16 2.33 
17 2.67 
18 2.00 
19 2.33 
20 1.33 
21 3.33 
22 2.67 
23 2.67 
24 0.67 
25 1.67 
26 0.67 
27 0.00 
28 1.33 
29 2.67 
30 2.33 
31 2.00 
32 0.00 
33 2.33 
34 3.33 
35 0.00 
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Q    ::      SCORES  
 

(continuation) 
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SCORES OF GROUP     l :: o-bfr     FOR INTERPRETATION  
AT SSM – 2004 

 
Post-Tour stage of data collection 

Responses to 
Question 01 
01 2 
02 2 
03 2 
04 2 
05 2 
06 3 
07 2 
08 2 
09 1 
10 2 
11 2 
12 3 
13 2 
14 3 
15 2 
16 2 
17 2 
18 3 
19 2 
20 2 
21 3 
22 3 
23 2 
24 4 
25 4 
26 2 
27 3 
28 3 
29 2 
30 2 
31 2 
32 3 
33 3 
34 2 
35 2 

Responses to 
Question 02 
01 0 
02 2 
03 3 
04 3 
05 3 
06 2 
07 3 
08 3 
09 3 
10 3 
11 3 
12 3 
13 3 
14 3 
15 3 
16 4 
17 3 
18 3 
19 3 
20 3 
21 0 
22 4 
23 4 
24 2 
25 3 
26 3 
27 2 
28 3 
29 3 
30 2 
31 4 
32 2 
33 3 
34 3 
35 2 

Responses to 
Question 03 
01 3 
02 2 
03 2 
04 2 
05 2 
06 2 
07 3 
08 3 
09 4 
10 2 
11 3 
12 4 
13 2 
14 3 
15 3 
16 3 
17 3 
18 3 
19 3 
20 3 
21 3 
22 3 
23 3 
24 2 
25 3 
26 3 
27 3 
28 2 
29 3 
30 2 
31 4 
32 3 
33 3 
34 3 
35 2 

Final response 
scores 

01 1.67 
02 2.00 
03 2.33 
04 2.33 
05 2.33 
06 2.33 
07 2.67 
08 2.67 
09 2.67 
10 2.33 
11 2.67 
12 3.33 
13 2.33 
14 3.00 
15 2.67 
16 3.00 
17 2.67 
18 3.00 
19 2.67 
20 2.67 
21 2.00 
22 3.33 
23 3.00 
24 2.67 
25 3.33 
26 2.67 
27 2.67 
28 2.67 
29 2.67 
30 2.00 
31 3.33 
32 2.67 
33 3.00 
34 2.67 
35 2.00 
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SCORES OF GROUP    l :: o-bfr    FOR INTERPRETATION  
AT SSM – 2004 

continuation 

Post-Tour stage of data collection 

Responses to 
Question 01 
36 3 
37 3 
38 3 
39 4 
40 4 
41 2 
42 0 
43 3 

Responses to 
Question 02 
36 2 
37 2 
38 2 
39 4 
40 3 
41 3 
42 0 
43 4 

Responses to 
Question 03 
36 2 
37 3 
38 2 
39 3 
40 3 
41 2 
42 0 
43 3 

Final response 
scores 

36 2.33 
37 2.67 
38 2.33 
39 3.67 
40 3.33 
41 2.33 
42 0.00 
43 3.33 
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SCORES OF GROUP    lI :: o-aft     FOR INTERPRETATION  
AT SSM – 2004 

 
Post-Tour stage of data collection 

Responses to 
Question 01 
01 3 
02 3 
03 3 
04 2 
05 1 
06 2 
07 2 
08 2 
09 1 
10 2 
11 0 
12 2 
13 4 
14 3 
15 4 
16 3 
17 3 
18 2 
19 3 
20 3 
21 3 
22 3 
23 2 
24 0 
25 3 
26 2 
27 2 
28 2 
29 0 
30 2 
31 2 
32 2 
33 2 
34 3 
35 3 

Responses to 
Question 02 
01 3 
02 2 
03 2 
04 0 
05 1 
06 3 
07 2 
08 2 
09 2 
10 2 
11 0 
12 2 
13 3 
14 4 
15 4 
16 2 
17 3 
18 0 
19 4 
20 2 
21 3 
22 3 
23 3 
24 0 
25 2 
26 0 
27 2 
28 2 
29 0 
30 2 
31 3 
32 2 
33 2 
34 3 
35 4 

Responses to 
Question 03 
01 2 
02 3 
03 2 
04 0 
05 1 
06 3 
07 2 
08 2 
09 3 
10 2 
11 0 
12 2 
13 3 
14 3 
15 3 
16 2 
17 3 
18 0 
19 3 
20 3 
21 3 
22 3 
23 2 
24 0 
25 3 
26 0 
27 2 
28 2 
29 0 
30 2 
31 3 
32 3 
33 2 
34 3 
35 3 

Final response 
scores 

01 2.67 
02 2.67 
03 2.33 
04 0.67 
05 1.00 
06 2.67 
07 2.00 
08 2.00 
09 2.00 
10 2.00 
11 0.00 
12 2.00 
13 3.33 
14 3.33 
15 3.67 
16 2.33 
17 3.00 
18 0.67 
19 3.33 
20 2.67 
21 3.00 
22 3.00 
23 2.33 
24 0.00 
25 2.67 
26 0.67 
27 2.00 
28 2.00 
29 0.00 
30 2.00 
31 2.67 
32 2.33 
33 2.00 
34 3.00 
35 3.33 
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R     ::      SCORES  
 

(continuation) 
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SCORES OF GROUP    l :: o-bfr    FOR INTERPRETATION  
AT SSM – 2004 

 
Computer stage of data collection 

Responses to 
Question 01 
01 4 
02 3 
03 4 
04 3 
05 3 
06 3 
07 3 
08 4 
09 4 
10 3 
11 3 
12 4 
13 4 
14 3 
15 3 
16 4 
17 3 
18 4 
19 2 
20 3 
21 3 
22 4 
23 3 
24 4 
25 3 
26 3 
27 3 
28 3 
29 3 
30 3 
31 4 
32 2 
33 4 
34 4 
35 2 

Responses to 
Question 02 
01 4 
02 4 
03 4 
04 3 
05 2 
06 2 
07 3 
08 3 
09 3 
10 4 
11 3 
12 2 
13 3 
14 3 
15 2 
16 4 
17 3 
18 3 
19 2 
20 3 
21 4 
22 4 
23 4 
24 4 
25 3 
26 4 
27 3 
28 3 
29 3 
30 2 
31 3 
32 4 
33 3 
34 3 
35 3 

Responses to 
Question 03 
01 3 
02 3 
03 2 
04 2 
05 3 
06 2 
07 4 
08 3 
09 3 
10 2 
11 4 
12 4 
13 4 
14 2 
15 3 
16 3 
17 3 
18 4 
19 4 
20 2 
21 3 
22 3 
23 3 
24 2 
25 2 
26 3 
27 3 
28 3 
29 4 
30 3 
31 3 
32 3 
33 3 
34 3 
35 3 

Final response 
scores 

01 3.67 
02 3.33 
03 3.33 
04 2.67 
05 2.67 
06 2.33 
07 3.33 
08 3.33 
09 3.33 
10 3.00 
11 3.33 
12 3.33 
13 3.67 
14 2.67 
15 2.67 
16 3.67 
17 3.00 
18 3.67 
19 2.67 
20 2.67 
21 3.33 
22 3.67 
23 3.33 
24 3.33 
25 2.67 
26 3.33 
27 3.00 
28 3.00 
29 3.33 
30 2.67 
31 3.33 
32 3.00 
33 3.33 
34 3.33 
35 2.67 
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SCORES OF GROUP    l :: o-bfr    FOR INTERPRETATION  

AT SSM – 2004 
continuation 

Computer stage of data collection 

Responses to 
Question 01 
36 2 
37 3 
38 4 
39 3 
40 3 
41 4 
42 3 
43 3 

Responses to 
Question 02 
36 2 
37 3 
38 4 
39 3 
40 3 
41 3 
42 3 
43 3 

Responses to 
Question 03 
36 2 
37 3 
38 3 
39 3 
40 3 
41 3 
42 3 
43 3 

Final response 
scores 

36 2.00 
37 3.00 
38 3.67 
39 3.00 
40 3.00 
41 3.33 
42 3.00 
43 3.00 

 



 

 470 

SCORES OF GROUP    lI :: o-aft    FOR INTERPRETATION  
AT SSM – 2004 

 
Computer stage of data collection 

Responses to 
Question 01 
01 4 
02 3 
03 4 
04 0 
05 3 
06 1 
07 3 
08 4 
09 4 
10 3 
11 3 
12 3 
13 3 
14 4 
15 0 
16 3 
17 3 
18 3 
19 3 
20 3 
21 3 
22 3 
23 4 
24 0 
25 3 
26 3 
27 3 
28 2 
29 3 
30 0 
31 4 
32 3 
33 2 
34 0 
35 3 

Responses to 
Question 02 
01 4 
02 3 
03 4 
04 0 
05 2 
06 3 
07 3 
08 4 
09 3 
10 2 
11 3 
12 3 
13 3 
14 4 
15 0 
16 4 
17 2 
18 3 
19 3 
20 3 
21 3 
22 3 
23 3 
24 0 
25 2 
26 3 
27 3 
28 2 
29 3 
30 0 
31 4 
32 3 
33 3 
34 0 
35 3 

Responses to 
Question 03 
01 4 
02 2 
03 3 
04 0 
05 3 
06 2 
07 1 
08 3 
09 4 
10 2 
11 3 
12 3 
13 2 
14 3 
15 0 
16 3 
17 2 
18 3 
19 2 
20 3 
21 3 
22 3 
23 4 
24 0 
25 3 
26 3 
27 3 
28 3 
29 3 
30 0 
31 3 
32 2 
33 3 
34 0 
35 3 

Final response 
scores 

01 4.00 
02 2.67 
03 3.67 
04 0.00 
05 2.67 
06 2.00 
07 2.33 
08 3.67 
09 3.67 
10 2.33 
11 3.00 
12 3.00 
13 2.67 
14 3.67 
15 0.00 
16 3.33 
17 2.33 
18 3.00 
19 2.67 
20 3.00 
21 3.00 
22 3.00 
23 3.67 
24 0.00 
25 2.67 
26 3.00 
27 3.00 
28 2.33 
29 3.00 
30 0.00 
31 3.67 
32 2.67 
33 2.67 
34 0.00 
35 3.00 
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S     ::      SCORES  
 

(continuation) 
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SCORES OF GROUP    l :: o-bfr    FOR COMPREHENSION  
AT SSM – 2004 

 
Preliminary stage of data collection 

Responses to 
Question 01 
01 0 
02 0 
03 3 
04 3 
05 2 
06 2 
07 2 
08 2 
09 2 
10 3 
11 2 
12 0 
13 0 
14 0 
15 0 
16 3 
17 2 
18 1 
19 3 
20 0 
21 3 
22 0 
23 3 
24 2 
25 1 
26 0 
27 2 
28 4 
29 0 
30 2 
31 2 
32 2 
33 2 
34 1 
35 2 

Responses to 
Question 02 
01 0 
02 0 
03 0 
04 3 
05 3 
06 2 
07 2 
08 4 
09 2 
10 1 
11 1 
12 3 
13 0 
14 0 
15 3 
16 3 
17 3 
18 3 
19 2 
20 2 
21 4 
22 3 
23 3 
24 2 
25 3 
26 1 
27 1 
28 2 
29 2 
30 2 
31 3 
32 0 
33 0 
34 2 
35 0 

Responses to 
Question 03 
01 3 
02 0 
03 0 
04 2 
05 3 
06 3 
07 1 
08 3 
09 2 
10 2 
11 2 
12 3 
13 0 
14 3 
15 3 
16 3 
17 3 
18 2 
19 4 
20 1 
21 2 
22 3 
23 2 
24 2 
25 3 
26 2 
27 4 
28 3 
29 0 
30 3 
31 1 
32 3 
33 0 
34 2 
35 0 

Final response 
scores 

01 1.00 
02 0.00 
03 1.00 
04 2.67 
05 2.67 
06 2.33 
07 1.67 
08 3.00 
09 2.00 
10 2.00 
11 1.67 
12 2.00 
13 0.00 
14 1.00 
15 2.00 
16 3.00 
17 2.67 
18 2.00 
19 3.00 
20 1.00 
21 3.00 
22 2.00 
23 2.67 
24 2.00 
25 2.33 
26 1.00 
27 2.33 
28 3.00 
29 0.67 
30 2.33 
31 2.00 
32 1.67 
33 0.67 
34 1.67 
35 0.67 
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SCORES OF GROUP    l :: o-bfr    FOR COMPREHENSION  
AT SSM – 2004 

continuation 

Preliminary stage of data collection 

Responses to 
Question 01 
36 2 
37 2 
38 2 
39 0 
40 1 
41 3 
42 2 
43 1 

Responses to 
Question 02 
36 3 
37 2 
38 3 
39 0 
40 4 
41 3 
42 3 
43 0 

Responses to 
Question 03 
36 2 
37 2 
38 1 
39 0 
40 3 
41 3 
42 3 
43 1 

Final response 
scores 

36 2.33 
37 2.00 
38 2.00 
39 0.00 
40 2.67 
41 3.00 
42 2.67 
43 0.67 
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SCORES OF GROUP    lI :: o-aft    FOR COMPREHENSION  
AT SSM – 2004 

 
Preliminary stage of data collection 

Responses to 
Question 01 
01 4 
02 2 
03 3 
04 2 
05 1 
06 2 
07 2 
08 3 
09 1 
10 0 
11 0 
12 2 
13 4 
14 3 
15 0 
16 2 
17 0 
18 2 
19 2 
20 2 
21 2 
22 2 
23 1 
24 2 
25 0 
26 2 
27 0 
28 4 
29 3 
30 0 
31 4 
32 0 
33 2 
34 3 
35 0 

Responses to 
Question 02 
01 3 
02 0 
03 2 
04 0 
05 0 
06 0 
07 3 
08 4 
09 0 
10 0 
11 0 
12 1 
13 0 
14 2 
15 3 
16 2 
17 2 
18 1 
19 1 
20 0 
21 4 
22 2 
23 2 
24 0 
25 2 
26 0 
27 0 
28 0 
29 2 
30 2 
31 0 
32 0 
33 2 
34 2 
35 0 

Responses to 
Question 03 
01 1 
02 0 
03 3 
04 0 
05 0 
06 0 
07 1 
08 3 
09 0 
10 0 
11 0 
12 3 
13 1 
14 0 
15 2 
16 3 
17 2 
18 1 
19 1 
20 2 
21 4 
22 2 
23 2 
24 0 
25 3 
26 0 
27 0 
28 1 
29 3 
30 2 
31 0 
32 0 
33 2 
34 4 
35 0 

Final response 
scores 

01 2.67 
02 0.67 
03 2.67 
04 0.67 
05 0.33 
06 0.67 
07 2.00 
08 3.33 
09 0.33 
10 0.00 
11 0.00 
12 2.00 
13 1.67 
14 1.67 
15 1.67 
16 2.33 
17 1.33 
18 1.33 
19 1.33 
20 1.33 
21 3.33 
22 2.00 
23 1.67 
24 0.67 
25 1.67 
26 0.67 
27 0.00 
28 1.67 
29 2.67 
30 1.33 
31 1.33 
32 0.00 
33 2.00 
34 3.00 
35 0.00 
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T     ::      SCORES  
 

(continuation) 
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SCORES OF GROUP    l :: o-bfr    FOR COMPREHENSION  
AT SSM – 2004 

 
Post-Tour stage of data collection 

Responses to 
Question 01 
01 2 
02 2 
03 2 
04 2 
05 2 
06 3 
07 2 
08 2 
09 1 
10 2 
11 2 
12 3 
13 2 
14 3 
15 2 
16 2 
17 2 
18 3 
19 2 
20 2 
21 3 
22 3 
23 2 
24 4 
25 4 
26 2 
27 3 
28 3 
29 2 
30 2 
31 2 
32 3 
33 3 
34 2 
35 2 

Responses to 
Question 02 
01 0 
02 3 
03 4 
04 3 
05 3 
06 3 
07 2 
08 3 
09 2 
10 3 
11 2 
12 3 
13 2 
14 2 
15 3 
16 2 
17 2 
18 2 
19 3 
20 3 
21 0 
22 2 
23 3 
24 2 
25 3 
26 3 
27 2 
28 2 
29 3 
30 3 
31 2 
32 1 
33 3 
34 2 
35 2 

Responses to 
Question 03 
01 3 
02 3 
03 3 
04 2 
05 3 
06 1 
07 2 
08 3 
09 3 
10 2 
11 2 
12 3 
13 2 
14 2 
15 3 
16 2 
17 2 
18 3 
19 2 
20 2 
21 3 
22 3 
23 2 
24 2 
25 4 
26 2 
27 3 
28 2 
29 4 
30 1 
31 2 
32 3 
33 2 
34 3 
35 2 

Final response 
scores 

01 1.67 
02 2.67 
03 3.00 
04 2.33 
05 2.67 
06 2.33 
07 2.00 
08 2.67 
09 2.00 
10 2.33 
11 2.00 
12 3.00 
13 2.00 
14 2.33 
15 2.67 
16 2.00 
17 2.00 
18 2.67 
19 2.33 
20 2.33 
21 2.00 
22 2.67 
23 2.33 
24 2.67 
25 3.67 
26 2.33 
27 2.67 
28 2.33 
29 3.00 
30 2.00 
31 2.00 
32 2.33 
33 2.67 
34 2.33 
35 2.00 
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SCORES OF GROUP    l :: o-bfr    FOR COMPREHENSION  
AT SSM – 2004 

continuation 

Post-Tour stage of data collection 

Responses to 
Question 01 
36 3 
37 3 
38 3 
39 4 
40 4 
41 2 
42 0 
43 3 

Responses to 
Question 02 
36 2 
37 3 
38 1 
39 3 
40 2 
41 2 
42 0 
43 2 

Responses to 
Question 03 
36 2 
37 1 
38 2 
39 3 
40 2 
41 3 
42 0 
43 2 

Final response 
scores 

36 2.33 
37 2.33 
38 2.00 
39 3.33 
40 2.67 
41 2.33 
42 0.00 
43 2.33 
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SCORES OF GROUP    lI :: o-aft    FOR COMPREHENSION  
AT SSM – 2004 

 
Post-Tour stage of data collection 

Responses to 
Question 01 
01 3 
02 2 
03 3 
04 2 
05 0 
06 2 
07 2 
08 2 
09 0 
10 2 
11 0 
12 2 
13 3 
14 2 
15 4 
16 2 
17 3 
18 2 
19 2 
20 2 
21 2 
22 2 
23 1 
24 0 
25 3 
26 2 
27 2 
28 2 
29 0 
30 2 
31 2 
32 3 
33 2 
34 3 
35 2 

Responses to 
Question 02 
01 3 
02 1 
03 3 
04 0 
05 0 
06 2 
07 1 
08 3 
09 3 
10 1 
11 0 
12 1 
13 4 
14 3 
15 3 
16 1 
17 2 
18 0 
19 2 
20 2 
21 2 
22 2 
23 3 
24 0 
25 2 
26 0 
27 1 
28 2 
29 0 
30 2 
31 3 
32 1 
33 1 
34 3 
35 4 

Responses to 
Question 03 
01 3 
02 3 
03 2 
04 0 
05 0 
06 2 
07 1 
08 1 
09 2 
10 2 
11 0 
12 1 
13 3 
14 3 
15 2 
16 2 
17 2 
18 0 
19 2 
20 2 
21 2 
22 2 
23 1 
24 0 
25 2 
26 0 
27 2 
28 2 
29 0 
30 3 
31 2 
32 2 
33 1 
34 3 
35 2 

Final response 
scores 

01 3.00 
02 2.00 
03 2.67 
04 0.67 
05 0.00 
06 2.00 
07 1.33 
08 2.00 
09 1.67 
10 1.67 
11 0.00 
12 1.33 
13 3.33 
14 2.67 
15 3.00 
16 1.67 
17 2.33 
18 0.67 
19 2.00 
20 2.00 
21 2.00 
22 2.00 
23 1.67 
24 0.00 
25 2.33 
26 0.67 
27 1.67 
28 2.00 
29 0.00 
30 2.33 
31 2.33 
32 2.00 
33 1.33 
34 3.00 
35 2.67 
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U     ::      SCORES  
 

(continuation) 
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SCORES OF GROUP    l :: o-bfr    FOR COMPREHENSION  
AT SSM – 2004 

 
Computer stage of data collection 

Responses to 
Question 01 
01 4 
02 3 
03 3 
04 3 
05 2 
06 2 
07 4 
08 3 
09 3 
10 3 
11 2 
12 4 
13 3 
14 2 
15 4 
16 4 
17 2 
18 4 
19 1 
20 3 
21 4 
22 4 
23 4 
24 4 
25 4 
26 3 
27 3 
28 3 
29 3 
30 2 
31 4 
32 3 
33 3 
34 4 
35 2 

Responses to 
Question 02 
01 3 
02 3 
03 4 
04 3 
05 2 
06 3 
07 4 
08 3 
09 3 
10 4 
11 3 
12 2 
13 3 
14 3 
15 4 
16 4 
17 3 
18 3 
19 2 
20 2 
21 4 
22 4 
23 3 
24 4 
25 3 
26 3 
27 3 
28 4 
29 3 
30 2 
31 4 
32 4 
33 3 
34 3 
35 3 

Responses to 
Question 03 
01 4 
02 3 
03 2 
04 2 
05 4 
06 4 
07 4 
08 3 
09 3 
10 2 
11 4 
12 4 
13 4 
14 2 
15 3 
16 2 
17 2 
18 4 
19 4 
20 2 
21 4 
22 1 
23 3 
24 1 
25 1 
26 4 
27 4 
28 4 
29 4 
30 3 
31 3 
32 3 
33 3 
34 3 
35 3 

Final response 
scores 

01 3.67 
02 3.00 
03 3.00 
04 2.67 
05 2.67 
06 3.00 
07 4.00 
08 3.00 
09 3.00 
10 3.00 
11 3.00 
12 3.33 
13 3.33 
14 2.33 
15 3.67 
16 3.33 
17 2.33 
18 3.67 
19 2.33 
20 2.33 
21 4.00 
22 3.00 
23 3.33 
24 3.00 
25 2.67 
26 3.33 
27 3.33 
28 3.67 
29 3.33 
30 2.33 
31 3.67 
32 3.33 
33 3.00 
34 3.33 
35 2.67 
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SCORES OF GROUP    l :: o-bfr    FOR COMPREHENSION  

AT SSM – 2004 
continuation 

Computer stage of data collection 

Responses to 
Question 01 
36 1 
37 3 
38 4 
39 4 
40 4 
41 3 
42 2 
43 3 

Responses to 
Question 02 
36 2 
37 4 
38 4 
39 3 
40 4 
41 4 
42 2 
43 4 

Responses to 
Question 03 
36 3 
37 4 
38 4 
39 3 
40 3 
41 3 
42 2 
43 3 

Final response 
scores 

36 2.00 
37 3.67 
38 4.00 
39 3.33 
40 3.67 
41 3.33 
42 2.00 
43 3.33 
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SCORES OF GROUP   ll :: o-aft   FOR COMPREHENSION  
AT SSM – 2004 

Computer stage of data collection 

Responses to 
Question 01 
01 4 
02 2 
03 4 
04 0 
05 3 
06 0 
07 3 
08 2 
09 4 
10 2 
11 2 
12 3 
13 3 
14 4 
15 0 
16 4 
17 2 
18 4 
19 2 
20 3 
21 4 
22 4 
23 4 
24 0 
25 3 
26 4 
27 4 
28 2 
29 3 
30 0 
31 4 
32 2 
33 2 
34 0 
35 3 

Responses to 
Question 02 
01 4 
02 2 
03 4 
04 0 
05 3 
06 0 
07 3 
08 2 
09 4 
10 2 
11 2 
12 3 
13 3 
14 4 
15 0 
16 4 
17 2 
18 4 
19 2 
20 3 
21 4 
22 4 
23 4 
24 0 
25 3 
26 4 
27 4 
28 2 
29 3 
30 0 
31 4 
32 2 
33 2 
34 0 
35 3 

Responses to 
Question 03 
01 4 
02 3 
03 4 
04 0 
05 2 
06 2 
07 0 
08 4 
09 4 
10 2 
11 3 
12 3 
13 1 
14 2 
15 0 
16 3 
17 2 
18 3 
19 2 
20 3 
21 3 
22 4 
23 2 
24 0 
25 2 
26 2 
27 4 
28 1 
29 4 
30 0 
31 3 
32 2 
33 3 
34 0 
35 4 

Final response 
scores 

01 4.00 
02 2.33 
03 4.00 
04 0.00 
05 2.67 
06 0.67 
07 2.00 
08 2.67 
09 4.00 
10 2.00 
11 2.33 
12 3.00 
13 2.33 
14 3.33 
15 0.00 
16 3.67 
17 2.00 
18 3.67 
19 2.00 
20 3.00 
21 3.67 
22 4.00 
23 3.33 
24 0.00 
25 2.67 
26 3.33 
27 4.00 
28 1.67 
29 3.33 
30 0.00 
31 3.67 
32 2.00 
33 2.33 
34 0.00 
35 3.33 
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V     ::    TEST  OUTCOMES 
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 THE I.R.R TESTS 
 

COEFFICIENTS FOR INTERPRETATION AT INTER-RATER RELIABILITY TEST  
 
 

Rater 00 

01 2.00 
02 1.00 
03 1.33 
04 2.33 
05 2.67 
06 3.00 
07 2.00 
08 3.33 
09 3.33 
10 2.33 
11 2.00 
12 1.67 
13 1.00 
14 1.00 
15 1.33 
16 3.33 
17 2.67 
18 2.67 
19 0.67 
20 1.67 
21 0.67 
22 0.00 
23 1.33 
24 2.67 
25 2.33 
26 2.00 
27 0.00 
28 2.33 
29 3.33 
30 0.00 

Rater 01 

01 0.67 
02 1.00 
03 1.67 
04 3.00 
05 2.33 
06 3.33 
07 2.67 
08 2.00 
09 3.33 
10 2.67 
11 1.33 
12 2.33 
13 0.33 
14 0.67 
15 1.00 
16 3.00 
17 3.67 
18 3.67 
19 0.67 
20 1.00 
21 1.33 
22 0.00 
23 1.00 
24 2.00 
25 2.67 
26 1.67 
27 0.00 
28 3.67 
29 3.33 
30 0.00 

Rater 02 

01 1.00 
02 1.00 
03 0.33 
04 1.00 
05 1.00 
06 1.33 
07 1.00 
08 2.00 
09 2.33 
10 1.67 
11 1.33 
12 1.00 
13 0.67 
14 0.67 
15 0.67 
16 2.33 
17 2.33 
18 2.33 
19 0.67 
20 0.67 
21 0.67 
22 0.00 
23 1.00 
24 1.67 
25 1.67 
26 1.33 
27 0.00 
28 1.33 
29 2.67 
30 0.00 

Rater 03 

01 2.00 
02 0.67 
03 1.00 
04 2.33 
05 2.00 
06 2.33 
07 2.00 
08 3.67 
09 3.33 
10 2.33 
11 1.67 
12 1.67 
13 1.33 
14 0.67 
15 1.33 
16 2.67 
17 3.33 
18 2.67 
19 0.67 
20 2.00 
21 1.00 
22 0.00 
23 1.00 
24 2.00 
25 2.67 
26 1.67 
27 0.00 
28 2.33 
29 2.33 
30 0.00 

Rater 04 

01 1.67 
02 1.00 
03 1.33 
04 1.33 
05 1.67 
06 1.67 
07 1.33 
08 2.00 
09 2.33 
10 1.67 
11 1.33 
12 1.33 
13 1.00 
14 0.67 
15 0.67 
16 1.33 
17 2.00 
18 1.67 
19 0.33 
20 0.67 
21 0.67 
22 0.00 
23 0.67 
24 1.67 
25 1.67 
26 1.33 
27 0.00 
28 1.67 
29 2.00 
30 0.00 
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COEFFICIENTS FOR INTERPRETATION AT INTER-RATER RELIABILITY TEST  
continuation 

 

Rater 00 

31 2.00 
32 2.00 
33 2.33 
34 2.67 
35 2.67 
36 2.33 
37 3.00 
38 3.00 
39 3.33 
40 2.67 
41 3.00 
42 3.67 
43 2.67 
44 3.00 
45 3.00 
46 3.00 
47 3.00 
48 2.33 
49 0.00 
50 2.67 
51 0.67 
52 2.00 
53 2.00 
54 0.00 
55 2.00 
56 2.67 
57 2.33 
58 2.00 
59 3.00 
60 3.33 

Rater 01 

31 2.33 
32 2.33 
33 3.00 
34 3.67 
35 2.33 
36 3.33 
37 3.33 
38 3.33 
39 3.00 
40 3.00 
41 2.67 
42 3.33 
43 3.00 
44 3.00 
45 3.67 
46 3.00 
47 3.00 
48 2.33 
49 0.00 
50 3.00 
51 1.00 
52 3.00 
53 2.67 
54 0.00 
55 3.00 
56 3.00 
57 3.33 
58 2.00 
59 3.00 
60 3.33 

Rater 02 

31 2.00 
32 1.67 
33 2.67 
34 2.67 
35 2.00 
36 1.67 
37 2.00 
38 2.67 
39 2.33 
40 2.67 
41 2.67 
42 2.67 
43 2.33 
44 2.33 
45 3.00 
46 2.00 
47 2.33 
48 1.67 
49 0.00 
50 2.33 
51 0.67 
52 1.67 
53 1.67 
54 0.00 
55 1.67 
56 2.67 
57 2.67 
58 1.33 
59 2.33 
60 3.33 

Rater 03 

31 1.67 
32 1.33 
33 2.67 
34 2.00 
35 3.00 
36 2.67 
37 2.33 
38 3.33 
39 2.67 
40 3.00 
41 3.33 
42 3.67 
43 3.33 
44 3.00 
45 2.67 
46 2.67 
47 2.67 
48 2.33 
49 0.00 
50 2.33 
51 0.67 
52 2.00 
53 2.33 
54 0.00 
55 1.67 
56 2.67 
57 2.67 
58 2.00 
59 2.67 
60 3.00 

Rater 04 

31 1.67 
32 1.33 
33 2.00 
34 2.00 
35 2.00 
36 2.00 
37 2.00 
38 2.33 
39 2.00 
40 2.00 
41 2.67 
42 2.67 
43 2.00 
44 2.33 
45 2.33 
46 1.67 
47 2.00 
48 1.33 
49 0.00 
50 1.67 
51 0.67 
52 1.67 
53 1.67 
54 0.00 
55 1.67 
56 2.00 
57 2.00 
58 1.33 
59 2.00 
60 2.00 

 



 

 486 

COEFFICIENTS FOR INTERPRETATION AT INTER-RATER RELIABILITY TEST  
continuation 

 
 

Rater 00 

61 3.67 
62 3.33 
63 3.33 
64 2.67 
65 2.67 
66 2.33 
67 3.33 
68 3.33 
69 3.33 
70 3.00 
71 3.33 
72 3.33 
73 3.67 
74 2.67 
75 2.67 
76 3.00 
77 3.00 
78 3.67 
79 0.00 
80 2.67 
81 3.00 
82 3.00 
83 2.33 
84 3.00 
85 0.00 
86 3.67 
87 2.67 
88 2.67 
89 0.00 
90 3.00 

Rater 01 

61 2.67 
62 1.67 
63 3.67 
64 2.33 
65 3.00 
66 2.00 
67 2.67 
68 2.67 
69 2.33 
70 2.00 
71 3.33 
72 2.00 
73 3.00 
74 2.00 
75 2.33 
76 2.33 
77 3.33 
78 2.67 
79 0.00 
80 2.33 
81 3.00 
82 4.00 
83 2.33 
84 3.00 
85 0.00 
86 3.00 
87 2.00 
88 2.00 
89 0.00 
90 2.67 

Rater 02 

61 3.67 
62 2.00 
63 3.67 
64 2.67 
65 2.00 
66 2.00 
67 2.33 
68 2.33 
69 2.33 
70 2.33 
71 2.00 
72 2.00 
73 2.33 
74 2.00 
75 2.00 
76 2.00 
77 2.67 
78 3.00 
79 0.00 
80 1.67 
81 3.33 
82 3.33 
83 1.67 
84 3.00 
85 0.00 
86 2.67 
87 2.67 
88 2.00 
89 0.00 
90 3.33 

Rater 03 

61 2.67 
62 2.67 
63 3.00 
64 2.67 
65 3.00 
66 2.33 
67 3.33 
68 3.33 
69 3.00 
70 3.00 
71 2.67 
72 2.33 
73 3.00 
74 3.00 
75 2.67 
76 3.00 
77 3.00 
78 3.33 
79 0.00 
80 2.33 
81 3.00 
82 2.67 
83 2.00 
84 2.67 
85 0.00 
86 3.33 
87 2.67 
88 2.67 
89 0.00 
90 2.00 

Rater 04 

61 4.00 
62 4.00 
63 4.00 
64 3.67 
65 4.00 
66 3.33 
67 4.00 
68 3.67 
69 4.00 
70 3.67 
71 3.67 
72 3.67 
73 4.00 
74 3.00 
75 3.67 
76 3.67 
77 3.67 
78 3.67 
79 0.00 
80 2.67 
81 3.67 
82 4.00 
83 3.00 
84 4.00 
85 0.00 
86 3.67 
87 3.00 
88 3.67 
89 0.00 
90 3.67 
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COEFFICIENTS FOR COMPREHENSION AT INTER-RATER RELIABILITY TEST  
 
 
 

Rater 00 

01 1.00 
02 0.00 
03 1.00 
04 2.67 
05 2.67 
06 2.33 
07 1.67 
08 3.00 
09 2.00 
10 2.00 
11 1.67 
12 2.00 
13 0.00 
14 1.00 
15 2.00 
16 3.33 
17 2.00 
18 1.67 
19 0.67 
20 1.67 
21 0.67 
22 0.00 
23 1.67 
24 2.67 
25 1.33 
26 1.33 
27 0.00 
28 2.00 
29 3.00 
30 0.00 

Rater 01 

01 0.67 
02 0.00 
03 1.33 
04 2.33 
05 3.00 
06 3.33 
07 2.33 
08 2.33 
09 3.00 
10 1.67 
11 2.00 
12 2.00 
13 0.67 
14 0.67 
15 1.00 
16 2.67 
17 2.33 
18 3.33 
19 0.67 
20 1.00 
21 1.00 
22 0.00 
23 1.33 
24 2.33 
25 2.00 
26 1.67 
27 0.00 
28 2.33 
29 3.00 
30 0.00 

Rater 02 

01 1.33 
02 0.00 
03 1.00 
04 1.33 
05 1.33 
06 2.00 
07 2.00 
08 2.33 
09 2.33 
10 1.67 
11 1.33 
12 1.33 
13 0.33 
14 0.33 
15 1.00 
16 2.33 
17 1.67 
18 2.33 
19 0.33 
20 1.00 
21 0.33 
22 0.00 
23 1.67 
24 2.33 
25 1.33 
26 2.00 
27 0.00 
28 1.00 
29 3.33 
30 0.00 

Rater 03 

01 1.67 
02 0.33 
03 1.33 
04 1.67 
05 2.00 
06 1.67 
07 2.00 
08 3.00 
09 3.00 
10 2.33 
11 1.67 
12 1.67 
13 0.33 
14 1.00 
15 2.33 
16 2.67 
17 2.33 
18 2.33 
19 0.33 
20 1.33 
21 0.67 
22 0.00 
23 0.67 
24 1.33 
25 1.33 
26 1.00 
27 0.00 
28 2.00 
29 2.33 
30 0.00 

Rater 04 

01 1.33 
02 0.00 
03 0.67 
04 1.67 
05 2.00 
06 2.33 
07 2.00 
08 2.33 
09 2.33 
10 1.67 
11 1.00 
12 1.33 
13 0.67 
14 0.33 
15 0.67 
16 1.67 
17 2.00 
18 1.33 
19 0.33 
20 0.67 
21 0.67 
22 0.00 
23 1.33 
24 2.00 
25 1.67 
26 1.00 
27 0.00 
28 1.33 
29 2.33 
30 0.00 
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COEFFICIENTS FOR COMPREHENSION AT INTER-RATER RELIABILITY TEST  
continuation 

 
 
 

Rater 00 

31 1.67 
32 2.67 
33 3.00 
34 2.33 
35 2.67 
36 2.33 
37 2.00 
38 2.67 
39 2.00 
40 2.33 
41 2.00 
42 3.00 
43 2.00 
44 2.33 
45 2.67 
46 2.00 
47 2.00 
48 1.67 
49 0.00 
50 2.33 
51 0.67 
52 1.67 
53 2.00 
54 0.00 
55 2.33 
56 2.33 
57 2.00 
58 1.33 
59 3.00 
60 2.67 

Rater 01 

01 2.33 
31 1.67 
32 2.33 
33 2.33 
34 2.67 
35 1.67 
36 2.33 
37 3.00 
38 3.00 
39 2.00 
40 2.33 
41 2.33 
42 2.33 
43 2.67 
44 2.33 
45 2.00 
46 2.00 
47 2.00 
48 0.00 
49 2.00 
50 0.67 
51 2.00 
52 1.67 
53 0.00 
54 1.67 
55 2.67 
56 2.33 
57 1.33 
58 2.33 
59 2.67 

Rater 02 

31 2.00 
32 1.33 
33 2.67 
34 2.33 
35 2.00 
36 1.67 
37 2.33 
38 2.67 
39 2.67 
40 2.67 
41 3.33 
42 3.00 
43 3.00 
44 2.67 
45 2.67 
46 2.67 
47 2.00 
48 2.00 
49 0.00 
50 2.33 
51 0.67 
52 2.33 
53 2.00 
54 0.00 
55 2.33 
56 2.67 
57 3.33 
58 1.67 
59 2.33 
60 3.33 

Rater 03 

31 2.00 
32 2.33 
33 2.67 
34 2.33 
35 3.00 
36 3.00 
37 3.33 
38 3.33 
39 3.33 
40 2.67 
41 3.33 
42 3.67 
43 2.67 
44 3.00 
45 3.67 
46 3.33 
47 3.33 
48 2.00 
49 0.00 
50 2.33 
51 1.00 
52 2.33 
53 2.33 
54 0.00 
55 2.00 
56 2.67 
57 2.67 
58 2.33 
59 3.00 
60 3.00 

Rater 04 

31 1.67 
32 1.33 
33 2.33 
34 1.67 
35 1.67 
36 1.67 
37 1.67 
38 2.00 
39 2.00 
40 2.00 
41 2.33 
42 2.00 
43 1.67 
44 1.67 
45 1.67 
46 2.33 
47 1.33 
48 1.67 
49 0.00 
50 1.33 
51 0.33 
52 2.00 
53 1.67 
54 0.00 
55 1.67 
56 2.67 
57 2.67 
58 1.33 
59 2.00 
60 3.00 
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COEFFICIENTS FOR COMPREHENSION AT INTER-RATER RELIABILITY TEST  
continuation 

 
 
 

Rater 00 

61 3.67 
62 3.00 
63 3.00 
64 2.67 
65 2.67 
66 3.00 
67 4.00 
68 3.00 
69 3.00 
70 3.00 
71 3.00 
72 3.33 
73 3.33 
74 2.33 
75 3.67 
76 3.33 
77 3.67 
78 3.00 
79 0.00 
80 2.33 
81 3.33 
82 3.67 
83 1.67 
84 3.33 
85 0.00 
86 3.67 
87 2.33 
88 2.67 
89 0.00 
90 3.00 

Rater 01 

61 3.33 
62 3.33 
63 3.33 
64 3.00 
65 3.00 
66 2.67 
67 2.67 
68 2.67 
69 3.00 
70 3.00 
71 3.33 
72 3.00 
73 3.33 
74 3.00 
75 2.67 
76 3.33 
77 3.67 
78 3.67 
79 0.00 
80 2.33 
81 3.67 
82 3.33 
83 2.33 
84 2.67 
85 0.00 
86 3.33 
87 2.67 
88 3.33 
89 0.00 
90 3.33 

Rater 02 

61 3.67 
62 3.00 
63 4.00 
64 3.00 
65 3.00 
66 2.00 
67 3.67 
68 3.67 
69 3.00 
70 2.67 
71 2.67 
72 2.67 
73 3.33 
74 2.67 
75 3.67 
76 2.67 
77 3.00 
78 3.00 
79 0.00 
80 1.00 
81 3.33 
82 3.67 
83 1.67 
84 3.00 
85 0.00 
86 2.67 
87 2.00 
88 2.67 
89 0.00 
90 3.67 

Rater 03 

61 3.33 
62 3.00 
63 3.33 
64 3.00 
65 2.33 
66 2.67 
67 3.00 
68 2.67 
69 3.33 
70 2.67 
71 3.00 
72 2.67 
73 3.00 
74 2.33 
75 3.00 
76 3.00 
77 2.67 
78 3.00 
79 0.00 
80 2.33 
81 3.00 
82 3.00 
83 2.33 
84 3.00 
85 0.00 
86 2.33 
87 1.67 
88 2.33 
89 0.00 
90 2.33 

Rater 04 

61 3.67 
62 3.00 
63 4.00 
64 3.00 
65 3.00 
66 3.33 
67 3.00 
68 3.33 
69 3.67 
70 3.33 
71 3.33 
72 3.00 
73 3.67 
74 2.67 
75 3.00 
76 3.00 
77 3.00 
78 3.67 
79 0.00 
80 2.33 
81 3.00 
82 3.33 
83 2.33 
84 3.67 
85 0.00 
86 3.33 
87 2.00 
88 2.67 
89 0.00 
90 3.67 
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X     ::    TEST OUTCOMES 
 

(continuation) 
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THE ANOVA TESTS 
 
 
 
 
 
 
 

The ANOVA test 01 for influences of external factors on interpretation 
 

 Post-tour – Preliminary     I :: o-bfr 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 or less 
19 - 21 
22-24 
25 or more 

26 - C1 
17 - C2 

yes 
no 

Mean square 0.001 0.81 0.22 

Sum of Squares 0.001 2.43 0.22 

dof 1 3 1 

F value 0.001 0.75 0.20 

P level 0.97 0.53 0.65 

Covariance  (SS/N)2 
 Post-tour 

–   Preliminary 
I :: o-bfr 

0.02 
I :: o-bfr 

0.07 
I :: o-bfr 

0.04 
gender 0.24 0.02 0.00 

age 0.02 0.55 0.03 
previous contact  0.00 0.03 0.26 

Correlation 
 Post-tour 

–   Preliminary 

I :: o-bfr 
0.03 

I :: o-bfr 
0.08 

I :: o-bfr 
0.08 

gender 1.00 0.05 -0.01 
age 0.05 1.00 0.09 

previous contact  -0.01 0.09 1.00 

Sum of Squares, SS = 6.50 Mean Square = 6.50 Intercept F value = 6.00 

Error SS = 40.09 Error MS = 1.08 Error dof = 37 
Intercept 

P value =  .  0.02  . 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 
 

The ANOVA test 02 for influences of external factors on interpretation 
 

 Post-tour – Preliminary     I :: o-bfr 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

03-S1, 08-S2 
12-S3, 05-S4 
04-S5, 03-S6 
01-S7, 01-S8 

abstract 
concrete 
active 
reflective 

14 -  T1 
17 -  T3 
12 -  T5 

monday 
wednesday 
friday 

15 - D1 
08 - D2 
14 - D3 
04 - D4 
02 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 0.59 0.88 1.77 

Sum of Squares 4.74 1.77 7.09 

dof 8 2 4 

F value 0.42 0.63 1.27 

P level 0.90 0.54 0.30 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

I :: o-bfr 
- 0.03 

I :: o-bfr 
0.04 

I :: o-bfr 
-0.20 

cognitive styles 6.40 - 0.13 0.65 
days of SSM-2004 - 0.13 0.62 0.07 

design field  0.65 0.07 1.25 
Correlation 

Post-tour 
–   Preliminary 

I :: o-bfr 
- 0.01 

I :: o-bfr 
0.05 

I :: o-bfr 
-0.16 

cognitive styles 1.00 - 0.07 0.23 
days of SSM-2004 - 0.07 1.00 0.08 

design field  0.23 0.08 1.00 

Sum of Squares, SS = 0.47 Mean Square = 0.47 Intercept F value = 0.34 

Error SS = 39.05 Error MS = 1.39 Error dof = 28 
Intercept 

P value = 0.57 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 
 

The ANOVA test 03 for influences of external factors on interpretation 
 

 Post-tour – Preliminary     II :: o-aft 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors 
gender age previous contact 

with disability issues 

categories 13 S1 
14 S2 

Male 
female 

13 A1 
10 A2 
01 A3 
03 A4 

18 or less 
19 - 21 
22-24 
25 or more 

12 C1 
14 C2 

yes 
no 

Mean square 1.10 0.15 3.49 

Sum of Squares 1.10 0.46 6.98 

dof 1 3 2 

F value 0.92 0.12 2.92 

P level 0.34 0.94 0.07 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

lI :: o-aft 
0.14 

lI :: o-aft 
- 0.05 

lI :: o-aft 
0.20 

gender 0.26 0.07 - 0.03 
age 0.07 1.01 - 0.09 

previous contact  - 0.02 - 0.16 0.43 
Correlation 

Post-tour 
–   Preliminary 

lI :: o-aft 
0.25 

lI :: o-aft 
0.05 

lI :: o-aft 
0.27 

gender 1.00 0.04 - 0.06 
age 0.14 1.00 - 0.24 

previous contact  - 0.06 - 0.24 1.00 

Sum of Squares, SS = 4.37 Mean Square = 4.37 Intercept F value = 3.65 

Error SS = 33.4 Error MS =  1.19 Error dof = 28 
Intercept 

P value = 0.07 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 

The ANOVA test 04 for influences of external factors on interpretation 
 

 Post-tour – Preliminary     II :: o-aft 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 2.26 0.34 2.25 

Sum of Squares 17.73 1.96 8.12 

dof 10 4 4 

F value 2.16 0.59 2.47 

P level 0.08 0.67 0.09 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

lI :: o-aft 
0.74 

lI :: o-aft 
0.03 

lI :: o-aft 
- 0.69 

cognitive styles 12.50 0.09 0.35 
days of SSM-2004 0.08 0.88 - 0.21 

design field  - 0.35 - 0.21 1.78 
Correlation 

Post-tour 
–   Preliminary 

lI :: o-aft 
0.18 

lI :: o-aft 
0.03 

lI :: o-aft 
- 0.46 

cognitive styles 1.00 0.03 - 0.07 
days of SSM-2004 0.03 1.00 - 0.16 

design field  - 0.07 - 0.16 1.00 

Sum of Squares, SS = 4.14 Mean Square = 4.14 Intercept F value = 5.04 

Error SS = 13.14 Error MS = 0.57 Error dof = 16 
Intercept 

P value = . 0.04 . 
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THE ANOVA TESTS 
(continuation) 

 
 
 
 
 
 
 

The ANOVA test 05 for influences of external factors on interpretation 
 

 Computer – Preliminary     I :: o-bfr 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 or less 
19 - 21 
22-24 
25 or more 

26 - C1 
17 - C2 

yes 
no 

Mean square 0.42 1.13 0.07 

Sum of Squares 0.42 3.38 0.07 

dof 1 3 1 

F value 0.60 1.58 0.10 

P level 0.44 0.21 0.75 

Covariance  (SS/N)2 
 Computer 

–   Preliminary 
I :: o-bfr 

- 0.02 
I :: o-bfr 

- 0.01 
I :: o-bfr 

- 0.01 
gender 0.25 - 0.05 0.03 

age - 0.05 0.54 - 0.01 
previous contact  0.03 - 0.01 0.24 

Correlation 
 Computer 

–   Preliminary 

I :: o-bfr 
- 0.06 

I :: o-bfr 
0.01 

I :: o-bfr 
- 0.03 

gender 1.00 - 0.14 0.10 
age - 0.14 1.00 - 0.02 

previous contact  0.11 - 0.02 1.00 

Sum of Squares, SS = 15.87 Mean Square = 15.87 Intercept F value = 22.3 

Error SS = 26.30 Error MS = 0.71 Error dof = 37 
Intercept 

P value = . 0.00003 . 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 

The ANOVA test 06 for influences of external factors on interpretation 
 

 Computer – Preliminary     I :: o-bfr 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

03-S1, 08-S2 
12-S3, 05-S4 
04-S5, 03-S6 
01-S7, 01-S8 

abstract 
concrete 
active 
reflective 

14 -  T1 
17 -  T3 
12 -  T5 

monday 
wednesday 
friday 

15 - D1 
08 - D2 
14 - D3 
04 - D4 
02 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 0.86 0.97 0.65 

Sum of Squares 6.85 1.94 2.60 

dof 8 2 4 

F value 1.27 1.44 0.97 

P level 0.30 0.25 0.44 

Covariance  (SS/N)2 
Computer 

–   Preliminary 

I :: o-bfr 
- 0.53 

I :: o-bfr 
- 0.002 

I :: o-bfr 
-0.20 

cognitive styles 6.40 - 0.13 0.65 
days of SSM-2004 - 0.13 0.62 0.07 

design field  -.65 0.07 1.25 
Correlation 

Computer 
–   Preliminary 

I :: o-bfr 
- 0.25 

I :: o-bfr 
- 0.004 

I :: o-bfr 
- 0.21 

cognitive styles 1.00 - 0.07 0.23 
days of SSM-2004 - 0.07 1.00 0.08 

design field  0.23 0.08 1.00 

Sum of Squares, SS = 8.77 Mean Square = 8.77 Intercept F value = 13.0 

Error SS = 18.83 Error MS = 0.67 Error dof = 28 
Intercept 

P value = . 0.001 . 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 
 

The ANOVA test 07 for influences of external factors on interpretation 
 

 Computer – Preliminary     II :: o-aft 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors 
gender age previous contact 

with disability issues 

categories 18 - S1 
17 - S2 

Male 
female 

19 - A1 
12 - A2 
01 - A3 
03 - A4 

18 or less 
19 - 21 
22-24 
25 or more 

13 - C1 
18 - C2 
04- C3 

yes 
no 
void 

Mean square 3.26 0.19 3.26 

Sum of Squares 3.26 0.56 6.53 

dof 1 3 2 

F value 1.65 0.09 1.66 

P level 0.21 0.96 0.21 

Covariance  (SS/N)2 
Computer 

–   Preliminary 

lI :: o-aft 
0.24 

lI :: o-aft 
- 0.03 

lI :: o-aft 
0.08 

gender 0.26 0.07 - 0.02 
age 0.02 1.01 - 0.16 

previous contact  - 0.02 - 0.16 0.43 
Correlation 

Computer 
–   Preliminary 

lI :: o-aft 
0.33 

lI :: o-aft 
- 0.02 

lI :: o-aft 
0.08 

gender 1.00 0.14 - 0.06 
age 0.14 1.00 - 0.23 

previous contact  - 0.06 - 0.02 1.00 

Sum of Squares, SS = 9.77 Mean Square = 9.77 Intercept F value = 4.96 

Error SS = 55.14 Error MS = 1.97 Error dof = 28 
Intercept 

P value = . 0.03 . 
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THE ANOVA TESTS 
(continuation) 

 
 
 
 
 
 
 
 

The ANOVA test 08 for influences of external factors on interpretation 
 

 Computer – Preliminary     II :: o-aft 

Dependent 
variable 

 
INTERPRETATION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

02-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
07 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 2.57 6.34 2.62 

Sum of Squares 25.74 25.38 10.47 

dof 10 4 4 

F value 1.93 4.51 1.86 

P level 0.14 . 0.01 . 0.17 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

lI :: o-aft 
0.55 

lI :: o-aft 
- 0.42 

lI :: o-aft 
- 0.03 

cognitive styles 12.50 0.09 - 0.34 
days of SSM-2004 0.09 0.88 - 0.21 

design field  - 0.34 - 0.21 1.78 
Correlation 

Post-tour 
–   Preliminary 

lI :: o-aft 
0.11 

lI :: o-aft 
- 0.31 

lI :: o-aft 
- 0.02 

cognitive styles 1.00 0.03 - 0.01 
days of SSM-2004 0.03 1.00 - 0.16 

design field  - 0.07 - 0.16 1.00 

Sum of Squares, SS = 0.54 Mean Square = 0.54 Intercept F value = 0.38 

Error SS = 22.49 Error MS = 1.41 Error dof = 16 
Intercept 

P value = 0.55 

 



 

 514 

 
THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 
 

The ANOVA test 09 for influences of external factors on comprehension 
 

 Post-tour – Preliminary     I :: o-bfr 

Dependent 
variable 

 
COMPREHENSION 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 or less 
19 - 21 
22-24 
25 or more 

26 - C1 
17 - C2 

yes 
no 

Mean square 0.16 1.48 0.0002 

Sum of Squares 0.16 4.42 0.0002 

dof 1 3 1 

F value 0.13 1.14 0.0002 

P level 0.72 0.34 0.99 

Covariance  (SS/N)2 
 Post-tour 

–   Preliminary 
I :: o-bfr 

- 0.03 
I :: o-bfr 

0.15 
I :: o-bfr 

- 0.02 
gender 0.25 - 0.05 0.03 

age - 0.05 0.54 - 0.01 
previous contact  0.03 - 0.01 0.24 

Correlation 
 Post-tour 

–   Preliminary 

I :: o-bfr 
- 0.06 

I :: o-bfr 
0.18 

I :: o-bfr 
- 0.04 

gender 1.00 - 0.14 0.11 
age - 0.14 1.00 - 0.02 

previous contact  0.11 - 0.02 1.00 

Sum of Squares, SS = 7.73 Mean Square = 7.73 Intercept F value = 6.02 

Error SS = 47.55 Error MS = 1.29 Error dof = 37 
Intercept 

P value = . 0.02 . 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 

The ANOVA test 10 for influences of external factors on comprehension 
 

 Post-tour – Preliminary     I :: o-bfr 

Dependent 
variable 

 
COMPREHENSION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

03-S1, 08-S2 
12-S3, 05-S4 
04-S5, 03-S6 
01-S7, 01-S8 

abstract 
concrete 
active 
reflective 

14 -  T1 
17 -  T3 
12 -  T5 

monday 
wednesday 
friday 

15 - D1 
08 - D2 
14 - D3 
04 - D4 
02 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 0.59 0.89 1.77 

Sum of Squares 4.75 1.77 7.09 

dof 8 2 4 

F value 0.42 0.63 1.27 

P level 0.90 0.54 0.30 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

I :: o-bfr 
- 0.03 

I :: o-bfr 
0.05 

I :: o-bfr 
- 0.20 

cognitive styles 6.40 - 0.13 0.65 
days of SSM-2004 - 0.13 0.62 0.07 

design field  0.65 0.07 1.24 
Correlation 

Post-tour 
–   Preliminary 

I :: o-bfr 
- 0.01 

I :: o-bfr 
0.05 

I :: o-bfr 
- 0.16 

cognitive styles 1.00 - 0.65 0.23 
days of SSM-2004 - 0.07 1.00 0.08 

design field  0.23 0.08 1.00 

Sum of Squares, SS =  0.47 Mean Square = 0.47 Intercept F value = 0.34 

Error SS = 39.05 Error MS = 1.39 Error dof = 28 
Intercept 

P value = 0.57 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 
 

The ANOVA test 11 for influences of external factors on comprehension 
 

 Post-tour – Preliminary     II :: o-aft 

Dependent 
variable 

 
 COMPREHENSION 

multiple-factors 
gender age previous contact 

with disability issues 

categories S1 
S2 

Male 
female 

A1 
A2 
A3 
A4 

18 or less 
19 - 21 
22-24 
25 or more 

C1 
C2 

yes 
no 

Mean square 0.21 0.55 2.19 

Sum of Squares 0.21 1.65 4.39 

dof 1 3 2 

F value 0.17 0.45 1.80 

P level 0.68 0.72 0.18 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

lI :: o-aft 
0.06 

lI :: o-aft 
0.03 

lI :: o-aft 
0.15 

gender 0.26 0.07 - 0.02 
age 0.07 1.01 - 0.16 

previous contact  - 0.02 - 0.16 0.43 
Correlation 

Post-tour 
–   Preliminary 

lI :: o-aft 
0.11 

lI :: o-aft 
0.03 

lI :: o-aft 
0.21 

gender 1.00 0.14 - 0.06 
age 0.14 1.00 - 0.24 

previous contact  - 0.06 - 0.24 1.00 

Sum of Squares, SS = 1.13 Mean Square = 1.13 Intercept F value = 0.93 

Error SS = 34.19 Error MS =  Error dof = 28 
Intercept 

P value = 0.34 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 

The ANOVA test 12 for influences of external factors on comprehension 
 

 Post-tour – Preliminary     II :: o-aft 

Dependent 
variable 

 
COMPREHENSION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 1.54 0.41 1.90 

Sum of Squares 15.43 1.65 7.59 

dof 10 4 4 

F value 1.73 0.46 2.13 

P level 0.16 0.76 0.12 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

lI :: o-aft 
0.55 

lI :: o-aft 
0.05 

lI :: o-aft 
- 0.67 

cognitive styles 12.50 0.09 - 0.35 
days of SSM-2004 0.09 0.88 - 0.21 

design field  - 0.35 - 0.21 1.78 
Correlation 

Post-tour 
–   Preliminary 

lI :: o-aft 
0.14 

lI :: o-aft 
0.05 

lI :: o-aft 
- 0.46 

cognitive styles 1.00 0.03 - 0.07 
days of SSM-2004 0.03 1.00 - 0.16 

design field  - 0.07 - 0.16 1.00 

Sum of Squares, SS = 4.52 Mean Square = 4.52 Intercept F value = 5.06 

Error SS = 14.27 Error MS = 0.89 Error dof = 16 
Intercept 

P value = . 0.04 . 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 
 

The ANOVA test 13 for influences of external factors on comprehension 
 

 Computer – Preliminary     I :: o-bfr 

Dependent 
variable 

 
COMPREHENSION 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 or less 
19 - 21 
22-24 
25 or more 

26 - C1 
17 - C2 

yes 
no 

Mean square 0.94 1.38 0.002 

Sum of Squares 0.94 4.14 0.002 

dof 1 3 1 

F value 0.85 1.25 0.002 

P level 0.36 0.30 0.97 

Covariance  (SS/N)2 
 Computer 

–   Preliminary 
I :: o-bfr 
- 0.063 

I :: o-bfr 
0.04 

I :: o-bfr 
-0.03 

gender 0.25 - 0.05 0.02 
age - 0.05 0.54 - 0.01 

previous contact  0.03 - 0.01 0.24 
Correlation 

 Computer 
–   Preliminary 

I :: o-bfr 
- 0.12 

I :: o-bfr 
0.05 

I :: o-bfr 
- 0.05 

gender 1.00 - 0.14 0.11 
age - 0.14 1.00 - 0.02 

previous contact  0.11 - 0.02 1.00 

Sum of Squares, SS = 21.63 Mean Square = 21.63 Intercept F value = 19.6 

Error SS = 40.75 Error MS = 1.10 Error dof = 37 
Intercept 

P value = . 0.0001 . 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 

The ANOVA test 14 for influences of external factors on comprehension 
 

 Computer – Preliminary     I :: o-bfr 

Dependent 
variable 

 
COMPREHENSION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

03-S1, 08-S2 
12-S3, 05-S4 
04-S5, 03-S6 
01-S7, 01-S8 

abstract 
concrete 
active 
reflective 

14 -  T1 
17 -  T3 
12 -  T5 

monday 
wednesday 
friday 

15 - D1 
08 - D2 
14 - D3 
04 - D4 
02 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 0.79 1.67 1.37 

Sum of Squares 6.30 3.34 5.47 

dof 8 2 4 

F value 0.66 1.40 1.14 

P level 0.72 0.26 0.35 

Covariance  (SS/N)2 
Computer 

–   Preliminary 

I :: o-bfr 
- 0.21 

I :: o-bfr 
0.07 

I :: o-bfr 
- 0.26 

cognitive styles 6.40 - 0.13 0.65 
days of SSM-2004 - 0.13 0.62 0.07 

design field  0.65 0.07 1.25 
Correlation 

Computer 
–   Preliminary 

I :: o-bfr 
- 0.08 

I :: o-bfr 
0.08 

I :: o-bfr 
- 0.22 

cognitive styles 1.00 - 0.07 0.23 
days of SSM-2004 - 0.07 1.00 0.08 

design field  0.23 0.08 1.00 

Sum of Squares, SS = 18.22 Mean Square = 18.22 Intercept F value = 15.3 

Error SS = 33.34 Error MS = 1.19 Error dof = 28 
Intercept 

P value = . 0.001 . 
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THE ANOVA TESTS 

(continuation) 
 
 
 
 
 
 
 
 

The ANOVA test 15 for influences of external factors on comprehension 
 

 Computer – Preliminary     II :: o-aft 

Dependent 
variable 

 
 COMPREHENSION 

multiple-factors 
gender age previous contact 

with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 or less 
19 - 21 
22-24 
25 or more 

26 - C1 
17 - C2 

yes 
no 

Mean square 2.74 0.03 2.64 

Sum of Squares 2.74 0.08 5.27 

dof 1 3 2 

F value 1.17 0.01 1.13 

P level 0.29 1.00 0.34 

Covariance  (SS/N)2 
Computer 

–   Preliminary 

lI :: o-aft 
0.21 

lI :: o-aft 
- 0.02 

lI :: o-aft 
0.12 

gender 0.26 0.07 - 0.02 
age 0.07 1.01 - 0.16 

previous contact  - 0.02 - 0.16 0.43 
Correlation 

Computer 
–   Preliminary 

lI :: o-aft 
0.27 

lI :: o-aft 
- 0.01 

lI :: o-aft 
0.12 

gender 1.00 0.14 - 0.06 
age 0.14 1.00 - 0.24 

previous contact  - 0.06 - 0.24 1.00 

Sum of Squares, SS = 13.12 Mean Square = 13.12 Intercept F value = 5.62 

Error SS = 65.36 Error MS = 2.33 Error dof = 28 
Intercept 

P value = . 0.02 . 
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THE ANOVA TESTS 
(continuation) 

 
 
 
 
 
 

The ANOVA test 16 for influences of external factors on comprehension 
 

 Computer – Preliminary     II :: o-aft 

Dependent 
variable 

 
COMPREHENSION 

multiple-factors 
cognitive styles days of SSM-2004 design field 

categories 

03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Mean square 2.33 6.15 2.22 

Sum of Squares 23.27 24.59 8.87 

dof 10 4 4 

F value 1.33 3.52 1.27 

P level 0.29 . 0.03 . 0.32 

Covariance  (SS/N)2 
Post-tour 

–   Preliminary 

lI :: o-aft 
0.65 

lI :: o-aft 
- 0.38 

lI :: o-aft 
- 0.08 

cognitive styles 12.50 0.09 - 0.35 
days of SSM-2004 0.09 0.88 - 0.21 

design field  - 0.35 - 0.21 1.78 
Correlation 

Post-tour 
–   Preliminary 

lI :: o-aft 
0.12 

lI :: o-aft 
- 0.27 

lI :: o-aft 
- 0.04 

cognitive styles 1.00 0.03 - 0.07 
days of SSM-2004 0.03 1.00 - 0.16 

design field  - 0.07 - 0.16 1.00 

Sum of Squares, SS = 2.30 Mean Square = 2.30 Intercept F value = 1.32  

Error SS = 27.96 Error MS = 1.75 Error dof = 16 
Intercept 

P value = 0.27 
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THE MLR TESTS 
 

 
The MRL test 01 for multiple influences of external factors on interpretation 

 
 INTERPRETATION 

variables      Post-Tour   I :: o-bfr    &     Preliminary   I :: o-bfr 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 0.95 0.97 0.83 

Wilks F 0.84 0.53 3.66 

Wilks P - level 0.44 0.59 . 0.04 . 

Wilks value cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.67 0.99 0.91 

Wilks F 8.65 0.24 1.74 

Wilks P - level . 0.001 . 0.78 0.19 

 Test of SS whole model versus SS residual 

 Post-Tour        I :: o-bfr  Preliminary     I :: o-bfr 

multiple R 0.57 0.30 

multiple R2 0.32 0.09 

adjusted R2 0.21 -0.06 

SS model 4.64 2.24 

dof model 6 6 

MS model 0.77 0.37 

SS residual 9.79 22.14 

dof residual 36 36 

MS residual 0.27 0.62 

F value 2.84 0.61 

P level 0.02 0.72 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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THE MLR TESTS 
(continuation) 

 
The MRL test 02 for multiple influences of external factors on interpretation 

 
 INTERPRETATION 

variables      Post-Tour   II :: o-aft    &      Preliminary   II :: o-aft 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 0.90 0.98 0.81 

Wilks F 1.58 0.23 3.09 

Wilks P - level 0.22 0.80 0.06 

multiple-factors cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.88 0.90 0.69 

Wilks F 1.77 1.41 5.95 

Wilks P - level 0.19 0.26 . 0.01 . 

 Test of SS whole model versus SS residual 

 Post-Tour        II :: o-aft  Preliminary     II :: o-aft 

multiple R 0.64 0.56 

multiple R2 0.41 0.31 

adjusted R2 0.29 0.17 

SS model 13.70 9.63 

dof model 6 6 

MS model 2.28 1.60 

SS residual 19.52 20.71 

dof residual 28 28 

MS residual 0.70 0.74 

F value 3.28 2.17 

P level . 0.01 . 0.08 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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THE MLR TESTS 
(continuation) 

 
The MRL test 03 for multiple influences of external factors on interpretation 

 
 INTERPRETATION 

variables      Computer   I :: o-bfr    &     Preliminary   I :: o-bfr 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 1.00 0.90 0.95 

Wilks F 0.003 1.95 0.89 

Wilks P - level 1.00 0.16 0.42 

multiple-factors cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.95 0.98 0.93 

Wilks F 0.92 0.30 1.36 

Wilks P - level 0.41 0.71 0.27 

 Test of SS whole model versus SS residual 

 Computer      I :: o-bfr  Preliminary     I :: o-bfr 

multiple R 0.44 0.30 

multiple R2 0.19 0.09 

adjusted R2 0.06 - 0.06 

SS model 1.22 2.24 

dof model 6 6 

MS model 0.20 0.37 

SS residual 5.14 22.14 

dof residual 36 36 

MS residual 0.14 0.62 

F value 1.43 0.61 

P level 0.23 0.72 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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THE MLR TESTS 
(continuation) 

 
The MRL test 04 for multiple influences of external factors on interpretation 

 
 INTERPRETATION 

variables      Computer   II :: o-aft      &     Preliminary   II :: o-aft 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 0.84 0.97 0.76 

Wilks F 2.59 0.39 4.19 

Wilks P - level 0.09 0.68 . 0.03 .  

multiple-factors cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.87 0.90 0.99 

Wilks F 1.97 1.44 0.11 

Wilks P - level 0.16 0.25 0.90 

 Test of SS whole model versus SS residual 

 Computer     II :: o-aft  Preliminary     II :: o-aft 

multiple R 0.51 0.56 

multiple R2 0.26 0.32 

adjusted R2 0.10 0.17 

SS model 11.13 9.62 

dof model 6 6 

MS model 1.86 1.60 

SS residual 31.72 20.71 

dof residual 28 28 

MS residual 1.13 0.74 

F value 1.64 2.17 

P level 0.17 0.08 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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THE MLR TESTS 
(continuation) 

 
The MRL test 05 for multiple influences of external factors on comprehension 

 
 COMPREHENSION 

variables      Post-Tour   I :: o-bfr      &     Preliminary    I :: o-bfr 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 1.00 0.96 0.92 

Wilks F 0.08 0.76 1.63 

Wilks P - level 0.93 0.48 0.21 

multiple-factors cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.92 0.98 0.92 

Wilks F 1.45 0.39 1.58 

Wilks P - level 0.25 0.68 0.22 

 Test of SS whole model versus SS residual 

 Post-Tour        I :: o-bfr  Preliminary     I :: o-bfr 

multiple R 0.39 0.28 

multiple R2 0.15 0.08 

adjusted R2 0.01 - 0.08 

SS model 1.78 2.47 

dof model 6 6 

MS model 0.30 0.41 

SS residual 10.09 29.36 

dof residual 36 36 

MS residual 0.28 0.82 

F value 1.06 0.50 

P level 0.406 0.801 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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THE MLR TESTS 
(continuation) 

 
The MRL test 06 for multiple influences of external factors on comprehension 

 
 COMPREHENSION 

variables      Post-Tour    II :: o-aft      &     Preliminary    II :: o-aft 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 0.94 0.97 0.84 

Wilks F 0.91 0.35 2.67 

Wilks P - level 0.42 0.71 0.09 

multiple-factors cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.92 0.94 0.61 

Wilks F 1.21 0.81 8.45 

Wilks P - level 0.31 0.46 . 0.001 . 

 Test of SS whole model versus SS residual 

 Post-Tour        II :: o-aft  Preliminary     II :: o-aft 

multiple R 0.68 0.49 

multiple R2 0.47 0.24 

adjusted R2 0.35 0.07 

SS model 13.09 7.30 

dof model 6 6 

MS model 2.18 1.22 

SS residual 14.84 23.65 

dof residual 28 28 

MS residual 0.53 0.84 

F value 4.11 1.44 

P level 0.235 .  0.004 . 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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THE MLR TESTS 
(continuation) 

 
The MRL test 07 for multiple influences of external factors on comprehension 

 
 COMPREHENSION 

variables      Computer    I :: o-bfr     &     Preliminary    I :: o-bfr 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 0.99 0.93 0.92 

Wilks F 0.11 1.24 1.54 

Wilks P - level 0.90 0.30 0.23 

multiple-factors cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.97 0.98 0.91 

Wilks F 0.59 0.38 1.77 

Wilks P- level 0.91 1.77 0.18 

 Test of SS whole model versus SS residual 

 Computer      I :: o-bfr  Preliminary     I :: o-bfr 

multiple R 0.44 0.28 

multiple R2 0.20 0.08 

adjusted R2 0.06 -0.08 

SS model 2.28 2.46 

dof model 6 6 

MS model 0.38 0.41 

SS residual 9.27 29.36 

dof residual 36 36 

MS residual 0.26 0.82 

F value 1.48 0.50 

P level 0.214 0.801 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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THE MLR TESTS 
(continuation) 

 
The MRL test 08 for multiple influences of external factors on comprehension 

 
 COMPREHENSION 

variables      Computer   II :: o-aft      &    Preliminary   II :: o-aft 

multiple-factors gender age previous contact 
with disability issues 

categories 18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

18 - S1 
25 -S2 

Male 
female 

27 - A1 
12 - A2 
03 -A3 
01 - A4 

Wilks value 0.88 0.97 0.84 

Wilks F 1.90 0.47 2.51 

Wilks P - level 0.16 0.62 0.10 

multiple-factors cognitive styles days of SSM-2004 design field 

categories 
03-S1, 02-S2 
05-S3, 03-S4 
01-S5, 05-S6 
04-S7, 05-S8 

abstract 
concrete 
active 
reflective 

11 -  T2 
16 -  T4 
06 -  T6 

monday 
wednesday 
friday 

10 - D1 
07 - D2 
09 - D3 
06 - D4 
03 - D5 

Architecture 
Arts 

Graphic 
Industrial 

Landscape 

Wilks value 0.93 0.94 0.99 

Wilks F 1.03 0.93 0.17 

Wilks P - level 0.37 0.41 0.84 

 Test of SS whole model versus SS residual 

 Computer      II :: o-aft  Preliminary     II :: o-aft 

multiple R 0.44 0.49 

multiple R2 0.19 0.24 

adjusted R2 0.02 0.07 

SS model 10.57 7.30 

dof model 6 6 

MS model 1.76 1.22 

SS residual 44.88 23.65 

dof residual 28 28 

MS residual 1.60 0.84 

F value 1.10 1.44 

P level 0.387 0.234 

Note: sigma restricted parameterization – effective hypothesis decomposition 
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DESCRIPTIVE STATISTICS AND T-TESTS OF SIGNIFICANCE 

 

DESCRIPTIVE STATISTICS 

 

The following tables and descriptions refers to descriptive measures related to line 

distribution of responses at each stage of data collection.  

Table W-01 ahead shows the descriptive statistics for data sets regarding interpretation 

levels for each stage of SSM-2004. 

 
Table W- 01:  Descriptive statistics of data collection stages regarding interpretation levels  

 
descriptive statistics                                 I N T E R P R E T A T I O N 

I :: o-bfr    Freq. Mean Var. Std. 
Dev. 

Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-bfr 2.12 0.58 0.76 0.12 1.67 2.33 2.67 2.66 

Computer :: o-bfr 3.11 0.15 0.39 0.06 2.67 3.33 3.33 1.67 

Post-tour :: o-bfr 

43 

2.61 0.34 0.60 0.09 2.33 2.67 3.00 3.57 

Il :: o-aft    Freq. Mean Var. Std. 
Dev. 

Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-aft 1.72 0.89 0.95 0.16 0.67 2.00 2.33 3.23 

Post-tour :: o-aft 2.16 0.98 0.99 0.17 2.00 2.33 3.00 3.57 

Computer :: o-aft 

35 

2.57 1.26 1.12 0.19 2.33 3.00 3.00 3.90 

 

At the preliminary stage both the mean and the median scores of distributions for both sub-

sample groups appear close together and around score ‘2’, which corresponds to poor 

interpretation. That represents the original level of understanding most participants 

appeared to have had before they started SSM-2004 instructional activities. Since the 

median is less sensitive than the mean to the effect of outliers, those numbers seem to be 

more concentrated near higher scores. The difference between the mean and the median is 

small and tends towards a higher score level. This indicates that the data might be normal 

but slightly skewed to the left.  
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At other stages, both the mean and median show higher levels. In fact, both the mean and 

median seem to be substantially higher, reaching above rich interpretation levels in both 

groups, particularly in group I :: o-bfr responses.  

Although the mean and median are slightly higher at post-tour stage in both groups, the 

numbers for standard deviation (Std. Dev.) and standard error (Std. Error) are very different 

as compared to numbers at preliminary stage. This suggests that the data set at post-tour 

responses in group II :: o-aft might be less precise than the data set of scores at group I :: o-

bfr. 

The numbers for standard deviation and range limits at all stages indicate that the data 

distribution is more spread out for group II :: o-aft responses than the data set of group         

I :: o-bfr. The standard error at the stage of computer activities for group I :: o-bfr is very 

small as compared to the standard error for group II :: o-aft, which is quite large. This 

suggests one more time that the small sample size in group II :: o-aft reduces precision in 

considerations of results towards actual characteristics of the population. 

The Table W-02 ahead shows the descriptive statistics for data sets regarding 

comprehension levels to each one of the stages of SSM-2004.  

 
Table W- 02: Descriptive statistics of data collection stages regarding comprehension levels  

 
descriptive statistics                                      C O M P R E H E N S I O N 

I :: o-bfr    Freq. Mean Var. Std. 
Dev. 

Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-bfr 1.87 0.76 0.87 0.13 1.00 2.00 2.67 2.90 

Computer :: o-bfr 3.12 0.28 0.52 0.08 2.67 3.33 3.33 2.00 

Post-tour :: o-bfr 

43 

2.36 0.28 0.53 0.08 2.00 2.33 2.67 3.57 

Il :: o-aft    
Freq. Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Preliminary :: o-aft 1.44 0.91 0.95 0.16 0.67 1.33 2.00 3.23 

Post-tour :: o-aft 1.77 0.82 0.91 0.15 1.33 2.00 2.33 3.33 

Computer :: o-aft 

35 

2.50 1.63 1.28 0.22 2.00 2.67 3.67 4.00 

 

At preliminary stage, the mean and the median of the score distributions for both sub-

sample groups do not seem to be so close.  
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At other stages, both the mean and median show higher levels. Particularly, the median falls 

below the mean in group II :: o-aft responses at the preliminary stage, and in group I :: o-bfr 

responses at post-tour stage. The difference between the mean and the median is small in 

each group and stable around low score levels, which indicate the data might be centered or 

slightly skewed to the right. Although the mean and median at preliminary stage in group I :: 

o-bfr suggest that most participants had scores around ‘2’, in group II :: o-aft the numbers 

can be even lower which may correspond to an indication of existing ‘poor’ and ‘very poor’ 

comprehension. Although such numbers are very low, this situation is not so bad.  Since this 

represents the original level of understanding most participants appeared to have had 

before the start of SSM-2004 activities, it merely indicates that participants had poorer 

comprehension as compared to interpretation.  

The standard deviation and range limits at all stages of responses indicate that similar to 

scores for interpretation, the data distribution for comprehension levels is more spread out in 

group II :: o-aft responses than the data of group I :: o-bfr. Also, there is a substantial 

difference between the standard error at the stage of computer activities for group I :: o-bfr 

and the standard error for group II :: o-aft. That indicates the small sample size in group II :: 

o-aft reduces precision in consideration of actual characteristics of the population. 

The Tables W-03 and W-04 ahead show other descriptive statistics for data sets regarding 

the preparation for tests of inferential significance about hypotheses ONE 1, TWO 2 and 

THREE.3 

In both tables, notice that the numbers are quite small as compared to the descriptive 

statistics of data collection stages.  

 

                                                 

1 Hypothesis ONE :  The online tool with photo-questionnaire might have affected respondent’s 
interpretation and comprehension levels as compared to being involved in a role-playing simulation 
tour for exercises of limited mobility and wayfinding.’ 

2 Hypothesis TWO : ‘the online tool with photo-questionnaire raised a person’s interpretation and 
comprehension levels as compared to being involved only in a role-playing simulation tour for 
exercises of limited mobility and wayfinding. 

3 Hypothesis THREE: The order of exposure to information in either sequence of experiences, using 
an online tool with photo-questionnaire or being involved in a role-playing simulation exercises of 
limited mobility and wayfinding, affects someone’s interpretation and comprehension levels. 
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For interpretation (Table W-03), the median in row ‘A’ (computer – preliminary) is very 

similar to row ‘B’ (post-tour – preliminary), but it is much higher in row ‘D’ (computer – 

preliminary) as compared to row ‘C (post-tour – preliminary).’   

For comprehension, the differences seem more accentuated (Table W-04). The highest 

score gain values for comprehension in descriptions of mean and median are no more than 

1.26, or 1.33, respectively, both related to computer activities at the rows lettered ‘E’ and ‘F’.  

 
Table W- 03:  Descriptive statistics on data for hypotheses testing about interpretation 

 
  values for hypothesis testing                           I N T E R P R E T A T I O N  

I :: o-bfr    
Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Computer   I  :: o-bfr 
–  Preliminary   I  :: o-bfr AA  1.00 0.71 0.84 0.13 0.33 0.67 1.67 3.34 

Post-tour   I  :: o-bfr 
–  Preliminary   I  :: o-bfr   BB  0.51 1.02 1.01 0.15 -0.33 0.66 1.33 5.33 

II :: o-aft  
Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Post-tour   II  :: o-aft 
–  Preliminary   II  :: o-aft CC  0.45 1.29 1.14 0.19 -0.33 0.33 1.33 6.00 

Computer   lI  :: o-aft 
–  Preliminary  II  :: o-aft DD  0.84 2.08 1.44 0.24 0.33 1.00 1.67 6.33 

 
 
 
 

Table W- 04: Descriptive statistics on data for hypotheses testing about comprehension 
 

  values for hypothesis testing                            C O M P R E H E N S I O N  

I :: o-bfr    
Mean Var. Std. 

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Computer   I  :: o-bfr 
–  Preliminary   I  :: o-bfr EE  1.26 1.09 1.04 0.16 -0.34 1.33 2.00 4.00 

Post-tour   I  :: o-bfr 
–  Preliminary   I  :: o-bfr   FF  0.51 1.24 1.12 0.17 0.33 0.33 1.33 6.00 

II :: o-aft  
Mean Var. Std.  

Dev. 
Std. 
Error 

Lower 
Quart. Median Upper 

Quart. Range 

Post-tour   II  :: o-aft 
–  Preliminary   II  :: o-aft GG  0.36 1.21 1.10 0.19 0.66 0.33 1.33 5.34 

Computer   lI  :: o-aft 
–  Preliminary   II  :: o-aft HH  1.07 2.27 1.51 0.25 0.10 1.33 2.00 7.00 

 

Compared to scores at group l :: o-bfr, the mean scores at group l :: o-bfr for all rows are 

slightly higher than scores at group ll :: o-aft in both interpretation and comprehension. 
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However, the median scores differ. The median in row ‘E’ (computer – preliminary) is 

substantially higher than in row ‘F’ (post-tour – preliminary), and it is also much higher in row 

‘H’ (computer – preliminary) than in row ‘H’ (post-tour – preliminary). Interestingly, median 

values are the same in rows ‘E’ and ‘H’ as well as in rows ‘F’ and ‘G’. 

In terms of standard deviations and range of limits, values for interpretation levels in rows ‘C’ 

and ‘D’ are considerably higher than values in rows ‘A’ and ‘B’. For comprehension, values 

in row ‘G’ are higher than in row ‘E’ and values in row ‘H’ are higher than in row ‘F’. This 

means that the data tend to be more spread out in group II :: o-aft than in group I :: o-bfr, 

although this tendency is not very strong in comprehension levels.  Notice that the variance 

(Var.) values are different in all data rows. This may indicate that the adoption of specific 

types of inferential tests is appropriate. 
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T-TESTS OF SIGNIFICANCE 

 

According to specific literature,4 the ‘t’ distribution is similar distribution to the one from the 

sample, so that the standard deviation of that sample can be used to represent the 

population’s standard deviation. That occurs due to consideration of the ‘dof’ (degrees of 

freedom), and the assumption that all distributions of small sample sizes tend to become 

normal distributions if their size approach the closest representation of the population size. 

The degree of freedom factor corresponds to the confidence interval in the mean of the 

population, and it allows the standardization of small sample distributions create a 

corresponding normal curve distribution. Therefore, the ‘t’ distribution has mean = 0 ≈ ‘µ’ 

(‘mu’ = the mean of the population) and standard deviation = 1 ≈ ‘σ’ (‘sigma’ = the standard 

deviation of the population) along with the definition of the ‘dof.’ The value of the ‘dof’ 

variable is generally related to the sample size (dof = n - 1). Actually, when compared to a ‘t’ 
distribution, all other distributions with small sample sizes have the same mean and 

standard deviation, but they vary according to the number of degrees of freedom. The ‘t’ 
statistic value corresponds to the estimation point used to test the null hypothesis. The null 

hypothesis is the original condition of ‘no effect.’ Therefore, the ‘t’ statistic refers to a 

estimation point of the population parameter in which the null hypothesis might be true. 

Using the sampling distribution of the ‘t’ statistic, we calculate the ‘P-value,’ since it 

represents the probability of error involved in accepting our research hypothesis about the 

existence of a difference. This computes the observed ‘t’ statistic value as atypical should 

the null hypothesis be true. A P-value of less than 0.05, or 5%, is a measure of statistical 

significance for probabilities of confidence level (α = alpha) of 95% or higher; it means that 

differences exist between characteristics of two samples, particularly at the end (‘one tail’) 

with higher scores in the distribution . 

 

 

                                                 

4  Introductory books were used to base the development of statistical analysis. Thus, for simple 
information about statistical tests, consult “Statistical Methods for the Social Sciences,” by Agresti 
& Finlay (1997), or “Learning Business Statistics with Microsoft Excel, Neufeld (1997). 
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In the first T-test, (see Table W-05 ahead) the preliminary stages at both groups correspond 

to the null hypothesis. The T-test is possible because all distributions are assumed to be 

normal, and apparently they behave as if they are normal.  

Notice that the differential factors of the means (Diff.) are all negative because that 

corresponds to the order in which the distributions were compared. The differentials in both 

groups seem to be very close as we compare post-tour // preliminary score distributions and 

computer // preliminary score distributions. 

 
Table 5- 27:  Inferential data of T-Test 01 about dependent samples for  

       both interpretation and comprehension 
 

               T- Test   0 1                                                    I N T E R P R E T A T I O N 

I :: o-bfr    
Mean Std. 

Dev. Diff. Std.Dev. 
Diff. t dof P-value 

Preliminary   I  :: o-bfr 
//    Computer   I  :: o-bfr AA  2.12 

3.11 
0.76 
0.39 - 0.99 0.86 - 7.61 42 0.000000 

Preliminary   I  :: o-bfr 
//     Post-tour   I  :: o-bfr BB  2.12 

2.61 
0.76 
0.60 - 0.49 1.01 - 3.15 42 0.003 

II :: o-aft  
Mean Std. 

Dev. Diff. Std.Dev. 
Diff. t dof P-value 

 Preliminary   II  :: o-aft 
//    Post-tour   II  :: o-aft CC  1.72 

2.16 
0.95 
0.99 - 0.44 1.14 - 2.28 34 0.03 

Preliminary   lI  :: o-aft 
//   Computer   II  :: o-aft DD  1.72 

2.57 
0.95 
1.12 - 0.84 1.44 - 3.44 34 0.002 

 

        T- Test   0 1                                               C O M P R E H E N S I O N 

I :: o-bfr    
Mean Std. 

Dev. Diff. Std.Dev. 
Diff. t dof P-value 

Preliminary   I  :: o-bfr 
//    Computer   I  :: o-bfr EE  1.87 

3.12 
0.87 
0.52 - 1.25 1.04 - 7.87 42 0.000000 

Preliminary   I  :: o-bfr 
//     Post-tour   I  :: o-bfr FF  1.87 

2.36 
0.87 
0.53 - 0.49 1.10 - 2.92 42 0.0056 

II :: o-aft  
Mean Std. 

Dev. Diff. Std.Dev. 
Diff. t dof P-value 

 Preliminary   II  :: o-aft 
//    Post-tour   II  :: o-aft GG  1.44 

1.78 
0.95 
0.88 - 0.34 1.07 - 1.87 34 0.07 

Preliminary   lI  :: o-aft 
//   Computer   II  :: o-aft HH  1.44 

2.50 
0.95 
1.27 - 1.06 1.47 - 4.25 34 0.00016 
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The P-values indicate that in such relation to the preliminary stage, all computer and post-

tour scores seem to indicate statistically significant differences. Although the P-value at row 

‘G’ is slightly higher than the maximum  P-value tolerance for a probability of 95%,     it is still 

meaningful with regard to the small sample size and score scale.  

The relevance of these findings is the confirmation that both computer and post-tour 

activities had some impact on the background knowledge participants had that could be 

considered as characteristic to the population as well. Notice that the P-values related to 

computer activities are the smallest, which promotes greater confidence in a high probability 

that other samples in the population might provide similar results.  

In the second set of T-tests, the paired comparisons include testing between the dependent 

samples of the two sub-group’s score distributions. The technical argument for statistical 

significance is primarily to obtain the comparison between preliminary stages of the sub-

sample groups. Assuming that such stages do not have definite differences, then computer 

and post-tour stages of both groups could be directly compared.   

The Table 5-28 ahead shows the result of the second set of T-tests.  

 
Table 5- 28:  Inferential data of T-Test 02 about dependent samples  

for both interpretation and comprehension 
 

               TTT---    TTTeeesssttt          000   222                                                      I N T E R P R E T A T I O N 

dependent samples Mean Std. 
Dev. 

F-ratio 
variances 

P 
variances t dof P-value 

Preliminary    I  :: o-bfr 
//   Preliminary   II  :: o-aft AA  2.12 

1.72 
0.76 
0.94 1.54 0.185 2.04 76 0.045 

 Computer    I  :: o-bfr 
//   Computer   II  :: o-aft BB  3.11 

2.57 
0.39 
1.12 8.33 0.0000 2.95 76 0.004 

 

               TTT---    TTTeeesssttt          000   222                                                      C O M P R E H E N S I O N 

dependent samples Mean Std. 
Dev. 

F-ratio 
variances 

P 
variances t dof P-value 

Preliminary    I  :: o-bfr 
//    Preliminary   II  :: o-aft CC  1.86 

1.44 
0.87 
0.95 1.20 0.568 2.05 76 0.04 

 Computer    I  :: o-bfr 
//   Computer   II  :: o-aft DD  3.12 

2.50 
0.52 
1.27 5.93 0.00000 2.89 76 0.005 
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The rows ‘A’ and ‘C’ correspond to T-test comparison at preliminary stages of both groups. 

Expectations raised during research design were that this test would reveal NO statistically 

significant difference between the two sub-sample groups. We may see that the numbers 

seem to contradict such expectations. As we may also observe in the table for descriptive 

analysis of the three stages, the mean and standard deviation values for scores at 

preliminary stage of group l :: o-bfr are significantly different than values of group II :: o-aft.  

Notice also that the P-value is less than 0.05% for both interpretation and comprehension, 

which means that the probability that scores could have been equally distributed at the 

preliminary stage in both groups is very low. 

The data in pairs of rows ‘B’  and ‘D’ seems to indicate a steady difference for interpretation 

and comprehension between sub-sample groups. Notice that the mean of group l :: o-bfr is 

higher than the mean of group ll :: o-aft for interpretation (row B), and this situation is similar 

for comprehension (row D). In addition, the standard deviation of group ll :: o-aft at the stage 

of computer activities is very large as compared to values of the other group. The P-value in 

the comparison between computer activity stages of the two sub-sample groups is below 

0.05, and this indicates high probability of statistical significance for recorded differences 

between the two groups.  

This overall distribution of computer activities of both groups is interesting. It suggests 

existing correlation between interpretation and comprehension in both groups. Furthermore, 

it suggests that even after most participants in group II :: o-aft had performed role-playing 

simulations, they seem to have obtained similar scores for interpretation and comprehension 

(the difference 2.57 - 2.50 = 0.07 does not seem to be relevant) that were no higher than 

scores in group I :: o-bfr. 

Since some difference seems evident between preliminary stages of both sample groups, 

the development of the ‘t’ distributions of independent samples must be based on 

comparisons with difference between stages of SSM-2004 activities in relation to the 

preliminary stages in each sub-sample group. 

The third set of T-tests refers to both pair (rows A, B, D and E) and group comparisons 

(rows C and F) between dependent and independent samples. This set of tests is arranged 

separately from others so that we may be able to focus only on examining hypotheses tests 

in the next set. 
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The Table 5-29 ahead shows the results. 

 
Table 5- 29: Inferential data of T-Test 03 about dependent samples  

for both interpretation and comprehension 
 

               TTT---    TTTeeesssttt          000   333                                              I N T E R P R E T A T I O N 

dependent samples Mean Std. 
Dev. 

F-ratio 
variances 

P 
variances t dof P-value 

 P-tour – Prel. I  :: o-bfr 
// Comput. – Prel. I  :: o-bfr AA  0.51 

1.00 
1.01 
0.84 1.44 0.24 - 2.49 84 0.015 

Comput. – Prel. II :: o-aft 
// P-tour – Prel. II :: o-aft BB  0.84 

0.44 
1.44 
1.14 1.61 0.17 1.26 68 0.21 

Comput. – Prel. I  :: o-bfr 
// Comput. – Prel. II :: o-aft CC  1.00 

0.84 
0.84 
1.44 2.93 0.001 0.62 76 0.54 

 

               TTT---    TTTeeesssttt          000   333                                               C O M P R E H E N S I O N 

dependent samples Mean Std. 
Dev. 

F-ratio 
variances 

P 
variances t dof P-value 

 P-tour – Prel. I  :: o-bfr 
// Comput. – Prel. I  :: o-bfr DD  0.51 

1.26 
1.12 
1.04 1.14 0.66 - 3.24 84 0.002 

Comput. – Prel. II :: o-aft 
// P-tour – Prel. II :: o-aft EE  1.07 

0.36 
1.51 
1.10 1.88 0.07 2.23 68 0.03 

Comput. – Prel. I  :: o-bfr 
// Comput. – Prel. II :: o-aft FF  1.26 

1.07 
1.04 
1.51 2.09 0.024 0.69 76 0.49 

 
 

The data in rows ‘A’, ‘B’, ‘D’ and ‘E’ might demonstrate the process of knowledge 

transferring between before-after stages of SSM-2004 as we consider gains in both 

interpretation and comprehension. Clearly, those comparisons may reveal whether there is 

statistically significant changes from one to the next stage of the process.  

In rows ‘A’ and ‘D’, the differences between means and standard deviations of distinct 

stages suggest that the concentration of people who completed activities in computer stage 

and obtained high scores is larger than in the following post-tour stage. The P-value 

confirms that such difference is statistically significant. In other words, there is nearly a 99 % 

chance of this occurring again if we had collected other score sample from that group.  

In rows ‘B’ and ‘E’, some differences between means and standard deviations of distinct 

stages do not seem to be very substantial for interpretation as they are for comprehension. 
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The P-value in row ‘B’ is 4 times higher than the maximum tolerance for statistical 

significance. In row ‘E’, the P-value is much lower. That means, there is nearly a 97% 

probability that other score samples might show similar results. It appears that participants 

of group ll :: o-aft were able to develop richer comprehension than interpretation. 

Notice that rows ‘C’ and ‘F’ indicate comparisons between independent pairs of SSM-2004 

stages. These samples have different sizes and refer to different people.  

The proposition suggested by the theoretical formulation of the research design is that the 

distributions might be different since participants of group ll :: o-aft could have had the 

impact of role-playing simulation experiences influencing their responses to computer 

activities. However, the data in rows ‘C’ and ‘F’ do not appear to provide support for that 

proposition. The means and standard deviations suggest that scores for responses in group 

l :: o-bfr were higher than those in the other group. However, the P-values are high, and vary 

approximately 10 or 11 times the tolerance value of statistical significance as we consider 

alpha = 95% confidence level.  Such minor differences  for both interpretation and 

comprehension do not seem to be statistically significant. Therefore, in statistical tests, 

‘external factors’ appear to have played a strong role affecting the data in rows ‘C’ and ‘F’. 

It is interesting to see that the pairs of stages for both groups at rows ‘A’-‘D’ and ‘B’-‘E’ show 

similar proportional differences between simulation tour exercises and computer activities at 

ratio 1:2 for interpretation and nearly 1:2.5 for comprehension. This might be considered a 

coincidence, since there is no statistical significance in row ‘B’. Nevertheless, the very low P-

values caused us to consider that such results as meaningful, indicating that computer 

activities were more effective than role-playing simulation exercises to raise participants’ 

interpretation and comprehension levels. 

The fourth set of T-tests consists of other comparisons between pairs of SSM-2004 stages, 

but they are equivalent to statistical testing of hypotheses ONE, TWO and THREE similarly 

to tests made during descriptive analysis. The Table 5-30 ahead shows the results. 

Considering the potential difference that might exist between response scores given in post-

tour questionnaires, the data in rows ‘A’ and ‘D’ appear to contradict original propositions 

that visual resources in computer activities might have influenced participants’ 

understanding, thereby leading to reflection before participating in role-playing simulation 

tour activities.  
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Overall, the data indicates very little difference between scores in both groups. Notice that 

the mean and standard deviation of group I :: o-bfr are slightly higher than the values of 

group ll :: o-bfr; however, those values in both groups are low and very similar. In such 

cases, the ‘P-value’ and ‘P variances’ are critical to indicate the statistical significance of the 

potential influence of online visual resources on tour experiences. Unfortunately, as 

demonstrated in the descriptive analysis, testing hypothesis ONE does not hold strong 

evidence. We may see that the ‘P-value’ is substantially high (11 to 16 times higher than 

0.05 the tolerance level) for both interpretation and comprehension. 

 
Table 5- 30: Inferential data of T-Test 04 about hypotheses testing  

for interpretation and comprehension 
 

               TTT---    TTTeeesssttt          000   444                                                      I N T E R P R E T A T I O N 

Hypotheses testing Mean Std. 
Dev. 

F-ratio 
variances 

P 
variances t dof P-value 

Pt.-tour  – Prel. I :: o-bfr 
//  Pt.-tour – Prel. II :: o-aft AA  0.51 

0.44 
1.01 
1.14 1.26 0.472 0.23 76 0.82 

Comput. – Prel. I  :: o-bfr 
//  Pt.-tour  – Prel. II  :: o-aft BB  1.00 

0.44 
0.84 
1.14 1.82 0.066 2.47 76 0.017 

Pt.-tour – Prel.  I :: o-bfr 
// Comput. – Prel. II :: o-aft CC  0.84 

0.51 
1.14 
1.01 2.03 0.03 - 1.21 76 0.23 

 

               TTT---    TTTeeesssttt          000   444                                                     C O M P R E H E N S I O N 

Hypotheses testing Mean Std. 
Dev. 

F-ratio 
variances 

P 
variances t dof P-value 

Pt.-tour  – Prel. I :: o-bfr 
//  Pt.-tour – Prel. II :: o-aft DD  0.51 

0.36 
1.12 
1.10 1.03 0.936 0.58 76 0.56 

Comput. – Prel. I  :: o-bfr 
//  Pt.-tour  – Prel. II  :: o-aft EE  1.26 

0.36 
1.04 
1.10 1.11 0.740 3.71 76 0.0004 

Pt.-tour – Prel.  I :: o-bfr 
// Comput. – Prel. II :: o-aft FF  0.51 

1.07 
1.12 
1.51 1.82 0.065 - 1.87 76 0.065 

 

Considering the difference between scores to responses given for online activities and 

scores to responses given to post-tour questionnaires, research design propositions had 

implied impact of existing visual resources in computer activities on participants’ 

understanding in the first group, so that their reflective performance would be higher than  

that of people involved only in simulation tour activities.  
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The data in rows ‘B’ and ‘E’ seems to confirm such expectations. Notice that the mean of 

group l :: o-bfr is double and triple the value the mean of group ll :: o-aft for interpretation 

and comprehension, respectively. The standard deviation values for both sub-sample 

groups are close. The P-values in the hypothesis TWO comparisons of sub-sample groups 

are below 0.02 for interpretation and nearly zero for comprehension, which means that 

statistical significance exists for recorded differences between the two groups at alpha level 

above 99%.  

This situation of group I :: o-bfr suggests that responses given to computer activities may not 

be closely related to responses given to role-playing simulation exercises.  

It seems that students mentally separated the content of activities, and responded to open-

ended questions by relying only on recent memories of latest experiences. Should such 

supposition be as consistent as the data suggests for people in both groups, we might find a 

similar situation repeated in reverse for the other pair of events in hypothesis testing 

THREE. That is, in group II :: o-aft data from the post-tour questionnaire might not be related 

to data from the stage of computer activities. In fact, the data in rows ‘B’ and ‘E’ at T-test 03 

(Table 5-29) appear to show no support for this idea. Despite lack of statistical significance 

for interpretation levels, there is a statistically significant probability that responses for 

comprehension levels evidenced substantial progress between stages of post-tour and 

computer activities. 

Considering hypothesis THREE, the data in rows ‘C’ and ‘F’ of Table 5-30 do not show 

statistical significance. For interpretation, the P-value is nearly 5 times higher than the 

maximum tolerance level for statistical significance; however, for comprehension, the P-

value is slightly higher than the 0.05 probability (it is an additional 0.015). Besides, for 

interpretation, the mean and standard deviance values of group l :: o-bfr are higher than 

values of group ll :: o-aft. For comprehension levels, the situation is the reverse: the mean 

and standard deviance values of group l :: o-bfr are lower than values of group lI :: o-aft. 

Then, according to the score distribution of responses to computer activities, it seems that 

group II :: o-aft could have expressed poorer interpretation (not statistically significant), but 

richer comprehension (statistically significant at alpha level 0.93) than group I :: o-bfr did in 

the score distribution of responses to post-tour questionnaire. 
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Results for tests regarding the proposition of hypothesis THREE appear to show statistical 

significance at low alpha levels that does not allow us to apply with confidence predictions to 

the general population of design students about performance gains due to varied sequences 

of SSM-2004 activities. As we examine the characteristics of data distribution in both 

groups, we may identify indications that the application of statistical significance tests 

implies that differences between score distributions cannot be reproduced within the 

confidence level of 95%. Therefore, we could consider the high P-value for comprehension 

levels might still be acceptable because it means that the alpha index is slightly lower than α 

≈ 95% (alpha index) confidence level.  

Besides, we could compare ratios for differences between the data in row ‘E’ at T-test 03 

(Table 5-29, page 205) and the data in row ‘F’ at T-test 04 (Table 5-30). Clearly, as far as 

that ratio comparison refers to comprehension levels, it could be an important measure for 

assessment of efficiency of computer activities at the end of SSM-2004 (group ll :: o-aft) in 

relation to all role-playing simulation exercises (of both groups). Note that the difference 

ratio of the means at row ‘E’: T-test 035 is nearly 3:1 favoring computer activities, and the 

ratio at row ‘F’: T-test 04 6 is nearly 2.1:1 towards computer activities. 

Relative to results of group I :: o-bfr, such comparisons can also be made between data for 

interpretation and comprehension at rows ‘A’-‘D’ of Table 5-29 (T-test 03) and rows ‘B’-‘E’ of 

Table 5-30 (T-test 04). In such cases, the P-value indicates statistical significance; the 

difference ratios towards computer activities for rows ‘A’ and ‘D’ at T-test 03 are around 2:1, 

2.5:1, respectively, and for rows ‘B’ and ‘E’ at T-test 04, they are 2.3:1, 3.5:1, respectively. 

Such observations may allow us to say that even though the statistical significance is for an 

alpha index above 95%, the difference ratios between stages of post-tour and computer 

activities are similar for both groups and they favor computer activities.  

 

                                                 

5 MEAN difference in row ‘E’ at T-test 03 at Table 5-29: 
  computer – preliminary   group ll :: o-aft  =>  1.07 
  //  post-tour – preliminary   group ll :: o-aft  =>  0.36 
 
 
6 MEAN difference in row ‘F’ at T-test 04 at Table 5-30: 
  computer – preliminary      group ll :: o-aft  =>  1.07 
  //  post-tour – preliminary   group  l :: o-bfr  =>  0.51 




