
ABSTRACT 

MANUSOS, DOMINICK O. Curriculum Development Using the Delphi Method for 
Competency-Based Education Courses. (Under the direction of Dr. Aaron C. Clark). 
 

The purpose of this study was to approach curriculum development for competency-

based education courses using a combination of “best practices”. Employing a variety of 

curriculum development models, educational objectives can be identified for further 

development into curricula (Finch & Crunkilton, 1999, p. 137). These objectives may be useful 

to a variety of individuals or groups interested in course design and development. The 

educational objectives (EOs) developed in this study was validated through consensus drawing 

measures from a panel of experts in the fields of (technology education, career and technical 

education, construction management, and related industries). The process and procedures used to 

develop and validate this information was a conventional Delphi process. These validated EOs 

can be used as is for curriculum development or for further development using additional 

curriculum development models. Additional curriculum development models may include a 

modified DACUM (developing a curriculum), or a SCID (Systematic Curriculum and 

Instructional Development) or be further developed using any variety of curriculum development 

methods; (Finch & Crunkilton, 1999, p. 129-134). This study was focused on the Delphi method 

for drawing consensus on the EOs; however, further development, if required, can be done with 

any other curriculum development model or method chosen by an individual or group. 

This study followed conventional Delphi model techniques (Volk, 1990; Dalkey, Rourke, 

Lewis, & Snyder, 1972; Delbecq, Van de Ven, & Gustafson, 1986; Meyer & Booker, 1990). The 

Delphi consisted of four rounds. Round one of the Delphi process solicited information about the 

EOs to be included in a construction course that focuses on tiny house construction from an 

expert panel that may consist of technology education teachers, career and technical education 



teachers, construction management teachers, and individuals in industry. Once this information 

was obtained, round two had the expert panel rate these objectives on their level of importance 

(more important to less important) using a Likert scale. EO’s receiving a mean score above the 

statistical mean were retained. Round three had the participants rank the objectives (highest 

priority to lowest priority). EOs from round three that were ranked (ranked medians) in the upper 

50th percentile were retained. Round four was used to validate those objectives retained from 

previous rounds via a Chi Square Statistical Test. EOs that showed statistical significance (p < 

0.005) were retained. Both nonparametric and parametric statistical measures were used 

throughout the duration of the study to show that consensus was being achieved through all of 

the different Delphi rounds (Clark, 1997; Linstone & Turoff, 1975, p. 5-6). 

Conclusions made from the data of this study include a listing of educational objectives 

for construction courses that utilize tiny house construction as the class activity. This study 

represents one possible step in the process towards establishing curricula for competency-based 

education courses using the input from teachers, educators, and experts in the field. 
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CHAPTER 1: INTRODUCTION 

Need for the Study 

Competency-based education is an approach to education where the learner progresses 

through the content as they gain skills (competencies), rather than progressing via a timeline 

(Blank, 1982). These types of educational programs can be found in a number of areas such as 

“vocational technical education, business or industrial training, a public agency, the military, or 

some other field” (Blank, 1982, p. 3). Vocational technical education has had many names, 

including manual training, vocational education, trade and industrial education, technical 

education to career and technical education (ACTE, 2020; McMahon, 1972). Although the name 

has changed, the purpose has remained similar. The purpose of Career and Technical Education 

(CTE), is to help students acquire challenging academic and technical skills and to be prepared 

for high-skill, high-wage, or high-demand occupations in the 21st century global economy (U.S. 

Department of Education, 2020). There are sixteen career clusters in the National Career Clusters 

Framework representing more than 79 Career Pathways to help students navigate their way to 

greater success in college and career (Advance CTE, 2020c). Every state in the United States 

offers CTE courses in secondary and post-secondary educational settings (Advance CTE, 2020).  

One example of a career cluster is Architecture and Construction which is dedicated to 

careers in designing, planning, managing, building and maintaining the built environment 

(Advance CTE, 2020). These courses may include objectives on design and construction of 

buildings and structures for the residential and commercial sectors. Building codes, various types 

of construction trends, sustainability, and other construction and architecture objectives may also 

be a part of these courses. The Standards for Technological Literacy, a national set of standards 

for teaching technology, contain 20 standards related to developing technological literacy in 
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students. Standard number 20: Students will develop an understanding of and be able to select 

and use construction technologies (International Technology Education Association, 2000). This 

standard contains 14 benchmarks for students from kindergarten to high school. These 

benchmarks cover an assortment of construction technologies. In addition to construction 

focused standards, standard number 5:  The Effects of Technology on the Environment, covers a 

variety of benchmarks related to sustainability, recycling and responsible use of natural materials 

(International Technology Education Association, 2000). This learning objective of sustainability 

has even been researched for its use as the basis for an entire curriculum in technology education 

(Hoepfl, 2013). Tinker and Burt go further to discuss how “Greening the Construction 

Curriculum” is necessary and how the need for students to learn this aspect of construction is 

growing (Tinker & Burt, 2004). They quote Freemantle (2002) saying that sustainable 

construction is not a fad but a “megatrend” (Tinker & Burt, 2004).  

A recent revision of these Standards for Technological Literacy has renamed them 

Standards for Technological and Engineering Literacy: Defining the Role of Technology and 

Engineering in STEM Education STELs) and refers to the revised content areas as Technology 

and Engineering Contexts (TECs). TEC 6 is the "Built Environment" (International Technology 

Education Association, 2021), which is the revision for the Construction Technology standard. 

Advance CTE includes career clusters in various content areas, one of which is 

Architecture and Construction (Advance CTE, 2021c). Livingston, writes that in order to get 

students interested in architecture careers teachers must provide students with real-world 

experience and exposure to the profession to bridge the gap between classroom and community 

while refreshing the curriculum (Livingston, 2018, p. 1). Livingston also states that students who 

"were involved with everything, from laying down sod to shingling a roof. Seeing how each line 
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on the sections and floor plans came to life helped validate their classroom drawings (Livingston, 

2018, p. 6). The Academy for Career Education builds tiny houses stating "exposing students to 

all the essential elements of residential construction while learning energy technologies 

(renewables) and how to reduce their carbon footprint” (Academy for Career Education, 2014, 

p. 1).  

 Since the Carl D. Perkins Act has been passed in 1984, the federal government has 

committed billions of dollars to Career and Technical Education; to ensure students have the 

option to “explore, choose, and follow career and technical education programs of study and 

career pathways to earn credentials of value” (PCRN: Perkins V, 2020). According to Threeton, 

(2007) CTE teachers have important roles and responsibilities in meeting the current and future 

needs of the profession in which they teach (Threeton, 2007).  

 In his book entitled Curriculum Development in Trade and Industrial and Technical 

Education, McMahon discusses the importance of developing curricula for the CTE classroom, 

and some of the ideal ways in which it occurs. Usually stemming from legislative mandate, 

curriculum can be developed at national centers, at the state level, on college campuses or at the 

local level (McMahon, 1972). Due to a number of factors like lack of administrative 

understanding, changing societal demands, and a lack of experts in curriculum development 

(McMahon, 1972), McMahon summarizes his work with the following: 

 “Curriculum development in trade and industrial and technical education is a job for  

experts - experts who have devoted years of their lives to developing an understanding of  

the world of work through personal participation as wage earners and as teachers of  

skilled and technical occupations” (McMahon, 1972, p. 12). 

McMahon’s work from 1972 exhibits similarities to newer research and works devoted to 
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eliciting expert opinion in developing quality curricula. Group Techniques for Program Planning 

was published by Delbecq et al. in 1986. Meyer and Booker published a book entitled Eliciting 

and Analyzing Expert Judgement: A practical guide in 1990. Both of these texts delve into how 

expert groups are the ideal candidates to provide data in response to technical problems 

(Delbecq, et al.1986; Meyer & Booker, 1990). 

Curriculum Development in Vocational and Technical Education was written by Finch 

and Crunkilton and discusses a variety of curriculum development models. Finch & Crunkilton 

(1999) state that these different approaches have various strengths and weaknesses, and that “the 

application of several well-chosen strategies should produce content that is more relevant to the 

needs of today’s students, who are tomorrow’s workers and citizens” (Finch & Crunkilton, 1999, 

p. 160). 

Rationale for the Study 

 The purpose of this study was to identify program level objectives to be included in a 

competency-based education course at the post-secondary level. The course identified was a 

construction course, or courses, that utilize tiny home construction as part, or all, of the design 

and build experience. 

Consensus on tiny home construction is needed because while the construction 

techniques are similar for tiny houses as they are for larger more traditional home construction, 

tiny home construction requires attention to be paid to the construction and things like storage 

and space optimization (Wolbert, 2014). According to Tumbleweed Houses, all the traditional 

home building techniques are covered in tiny home construction, with some additional 

requirements and building code regulations. The type of building that happens with tiny homes 

makes students better problem solvers (Tumbleweed, 2017).  
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While curricula models exist for traditional home construction techniques, as well as 

program level objectives (Industrial Arts Curriculum Project, 1970; Kicklighter, Kicklighter, & 

Baird, 1995; Pierce & Karwatka, 2005; Wright & Brown, 2012), there is a dearth of knowledge 

on how tiny house design and construction methods should be taught in the modern classroom. 

 Hence the rationale for this research, to develop a list of program level objectives 

specifically around tiny home construction as it relates to the important role of planning, design, 

and construction of tiny homes; and doing so with experts nationally, to capture a wide variety of 

expert opinion that may differ from region to region. 

Statement of the Problem 

There are high schools, trade schools, community colleges, and universities that have 

construction or architecture programs. These educational centers may be teaching proper 

construction practice for traditional home building but are they covering tiny home construction 

and all the nuances to building small efficient homes (S. Greenhalgh, personal communication, 

February 27, 2017). An article has been written about how a high school is trying their hand at 

the tiny home construction practices (Academy for Career Education, 2014); and a presentation 

was given at the 81st annual ITEEA conference in Kansas City, KS; where Mr. Hollars shared 

his documented build of a tiny home in his secondary classroom, as well as the challenges and 

successes (Hollars, 2019). Are these separate examples following building codes, or sustainable 

certifications; is there a prescribed curricula model in place? What is the curricula model used to 

teach tiny home construction in today's modern construction classroom? Commercially available 

books and workshops are available for building tiny homes, there are even tiny home 

conventions and expos to showcase commercial builders; however, there is not a standing 

curriculum that is widely accepted for tiny home construction courses. A simple explanation as 



6 

 

to why no consensual curricula exists may be that there are some who believe that tiny houses 

are a fad (Trulia, 2016), and that they do not live up to what they promise to be; meaning tiny 

houses are more affordable or that they have a sustainable market (Trulia, 2016). Another 

explanation is related to the housing market, in 2007 when the market began its decline is when 

the tiny house movement really began to take hold (Tiny house movement, 2018), and with the 

economy on the rebound and the housing market making a comeback the “need” for a smaller 

home may not be as strong. However, since many times these small structures are used as 

auxiliary dwellings, it may not be appropriate to avoid teaching proper construction techniques 

as there are construction programs that choose to use this style of construction as a vehicle for 

teaching larger home construction but on a much smaller scale.  

In addition to need for curricula that addresses tiny house construction, the need for 

validated educational objectives for the curricula in question is also of importance. Utilizing 

experts in education and industry, the Delphi methodology will allow experts to provide 

individualized input, while also using statistical analysis to gain consensus. The Delphi 

methodology has three characteristics that are useful for this study: statistical group response, 

interaction with controlled feedback, and participant anonymity (Dalkey, 1972; Judd, 1972; 

Scott, Washer & Wright, 2006).Therefore, the question this study will address using the Delphi 

methodology is: 

Research Question 

1. What are the educational objectives to be included in a post-secondary, competency-

based education course that focuses on construction and builds a tiny house as the project 

for the students? 
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Definition of Terms 

 Listed below are the definitions for major terms used throughout this study. 

Career and Technical Education (CTE): The educational program area designed to 

specifically prepare students for work. Areas may include agriculture, business education, family 

and consumer sciences, health occupations, marketing education, technology education and trade 

and industrial education (Gordon & Schultz, 2020). 

Construction: The process of constructing a building or infrastructure (Industrial Arts 

Curriculum Project, 1970). 

Engineering and Technology Education: An area of study which concerns materials, 

processes, and technologies that are used in manufacturing, construction, transportation, 

communication, and other components of industry (Gordon & Schultz, 2020). 

Industrial Technology: An endorsement for teaching licenses in Iowa that allows the 

holder to teach in a number of content areas such as manufacturing, construction, transportation, 

graphics communication, and energy & power (Iowa Board of Educational Examiners, 2019). 

Technology and Engineering Education: An area in education that seeks to provide 

students with the breadth of hands-on skills and conceptual knowledge needed for careers in 

industry and engineering (International Technology and Engineering Educators Association, 

2020). 

Tiny House: A small home or house typically ranging from 100 to 400 square feet in size 

(Tiny house movement, 2018). Any house under 600 square feet (International Residential Code, 

2018). 

Trade and Industrial Education: An area of study which includes a wide range of trades, 

such as, auto mechanics, carpentry, metal working, graphic arts, and cosmetology (Gordon & 



8 

 

Schultz, 2020). 

Learning Objective: A statement placed within an instructional lesson that describes what 

the student should learn (Krathwohl & Anderson, 2001). 

Learning Outcome: Used to describe broad aspects of behavior which incorporate a wide 

range of knowledge and skill; and are accomplished over time in several learning experiences 

(lessons or activities) (Kruy, 2020). 

Copurse-Level Objective: See “Educational Objective” 

Global Objective: “Global objectives are complex, multifaceted learning outcomes that 

require substantial time and instruction to accomplish. They are broadly stated and encompass a 

large number of more specific objectives” (Krathwohl & Anderson, 2001, p. 15).  

Educational Objective: “Educational objectives occupy the middle range on the objective 

continuum. As such, they are more specific than global objectives but more general than the 

objectives needed to guide the day-to-day classroom instruction that teachers provide. 

(Krathwohl & Anderson, 2001, p.16). 

Instructional Objective: Instructional objectives have substantially greater specificity 

than educational objectives, and are needed to guide the day-to-day instruction (Krathwohl & 

Anderson, 2001). 

Assumptions 

The following assumptions were considered during the process and procedures used 

throughout the study: 

1) Participants had experience in tiny home planning, design, and/or construction. Meaning 

experts in this technical field have background in the subject area and are recognized by 

their peers as qualified to answer questions about that subject area (Meyer & Booker, 
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1991, p. 3). 

2) Participants had accurately and completely fill out the surveys in the time frame 

provided. 

3) There was a need to establish consensus on the program level objectives to be included in 

Tiny House construction curricula. 

4) Participants had responded to the data-collecting instrument in the least-biased way 

possible. 

5) Participants responding to the data collecting instruments understood all the provided 

directions. 

6) The statistical methods used to analyze the information are appropriate for the research. 

7) All information gathered was accurate, current, and related to tiny home construction. 

Methodology 

The Delphi process, as defined by Delbecq et al., is a multi-round process where 

information from participants is collected and analyzed for the purpose of reaching consensus 

(Delbecq, et al.1986, p. 83). This nominal group technique allows for maximized individual 

input while minimizing interpersonal group dynamics (Delbecq, et al.1986, p. 83). The process 

for a Delphi follows a four round process where in round one, data are gathered, and similar data 

are combined. In round two, the data from round one are rated (Likert scale) by the participants 

and only those achieving scores that are above the average statistical mean are moved to the next 

round. In round three, the data are then ranked (order of importance/order of operations), and 

those that are above the 50th percentile will move on, these data can also be used to determine 

the order of the data (first to last). In round four, the data from all rounds will be compiled and 

analyzed checking for statistical significance between expected and observed data. Lastly the 
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Delphi process will send these organized and analyzed data back to the participants for final 

review (Delbecq, et al.1986, p. 87). 
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Figure 1 

Flowchart of Delphi methodology for study. 
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Limitations of the Study 

This study, while seeking to create an exhaustive list of EOs to be used for further 

curriculum development, did not have access to every program or every stakeholder that may 

have valuable input for this study. Instead, the participants that were being nominated were done 

so by experts within the field of tiny house construction, or educational entities with experience 

in tiny house construction. This is known as respondent driven sampling, or “Snowballing” 

(Gyarmathy et al., 2014; Parker, Scott & Geddes, 2019). 

There was self-selection or self-nomination due to the limited number of "known" 

programs or companies that have experience in tiny home construction and their eagerness to 

participate or to share their experiences (Seidman, 1998). 

This study took place over a specified amount of time, because of this, participants may 

have felt they did not have adequate time to provide their input. This type of research does 

require rounds of data collection each dependent on the previous before the research study can 

advance. Participants who opted to participate received email reminders to ensure they were 

providing their input in a timely manner and promote a greater response rate (Van Mol, 2017). 

Because this study does depend on responses to the questionnaire the participant response 

rate was a potential limitation. Attrition in questionnaire and survey research can adversely affect 

the data being collected. It was the researcher's intent that the small group of experts who agreed 

to participate did so through the entirety of this study due to their proximity with the subject 

matter and the cult-like nature of this type of residential construction. (Hochheimer et al., 2016). 

Chapter Summary 

Tiny house construction has been a part, albeit a small one of modern construction 

practices for some years now; the longevity of this movement is yet to be determined. As the cost 
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of this type of project is much smaller than constructing a 1:1 scale house, tiny house 

construction has been included in some construction courses; however, while the fundamentals 

are similar, there are some specific details that are different than traditional home construction. If 

these differences are specific to tiny home construction, should the courses being taught not also 

include specific objectives to discuss these differences and prepare students to construct these 

houses using best practices for tiny home construction? 

 Very little research has been contributed to the area of identifying what the program level 

objectives should be in a tiny home construction course. This study will be one component to 

help develop curriculum to address the specifics of tiny home construction. More research will 

be needed to organize, and develop course outcomes, student learning objectives, course content 

and assessments. 

  



14 

 

CHAPTER 2: REVIEW OF THE RELATED LITERATURE 

 The review of literature answers the questions related to traditional construction curricula. 

This chapter will address both the traditional and tiny house construction methods most widely 

used. Identification of current, modern construction methods, and the role CTE plays in 

education are major themes for this chapter. 

Modern Philosophy of Career and Technical Education 

 Career and Technical Education (CTE) provides students of all ages with the academic and 

technical skills, knowledge, and training necessary to succeed in future careers and to become 

lifelong learners. CTE prepares these learners for the world of work by introducing them to 

workplace competencies and makes academic content accessible to students by providing it in a 

hands-on context. (Advance CTE, 2020c). In practice, CTE courses provide students with 

content and practical application of knowledge in a controlled environment to expose them to 

various technical skills for use in industry or life in general. In North Carolina the mission of 

secondary Career and Technical Education is to empower all students to be successful citizens, 

workers and leaders in a global economy (Career and Technical Education, 2020). Before one 

can recognize and interpret the nature and role CTE has in education, it is important to identify 

the historical perspectives it has in education and other related content areas. The Association for 

Career and Technical Education (ACTE) has identified career clusters in related CTE fields; “a 

career cluster is a grouping of occupations and broad industries based on commonalities” 

(Advance CTE, 2020). One of these career clusters is Architecture and Construction. 

Brief History of Career and Technical Education 

1776 - 1826 

 Following the Revolutionary War, as settlers began to make their way from the colonies to 
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the frontier, the need for the existing European model of apprenticeship began to decline. With 

so many leaving the colonies and learning how to make do on their own, the concept of 

craftsmanship turned into fabrication for necessity (American Vocational Association, 1976a, p. 

25). With the increase in factories, and machinery to replace the skilled labor at the time, 

individuals with knowledge of the "whole craft "were still needed in the early American 

industrial system (American Vocational Association, 1976a, p. 25). This shift in need also 

brought about a shift on how the early American education system was viewed and utilized. 

Benjamin Franklin spoke for the awakening middle class and had "no quarrel with the classical 

subjects as such, only their monopoly on education (American Vocational Association, 1976a, p. 

26). Intending that students be taught "everything useful, and everything ornamental", Benjamin 

Franklin's approach to education left a mark on the early American education system (American 

Vocational Association, 1976a, p. 27). Published in 1762, Emile, written by Jean Jacques 

Rosseau, was the inspiration for the Swiss educator Johann Heinrich Pestalozzi (American 

Vocational Association, 1976a). Pestalozzi developed a system educational theory and practice 

principally founded such that "impression resulted in expression" and that this principle became 

the basis for learning in his school; in which a child was allowed to learn by doing (American 

Vocational Association, 1976a, p. 27). An associate of Pestalozzi was Philip Emanuel von 

Fellenberg, who ran an academy in Switzerland called Hofwyl. This academy was the best of 

Pestalozzian theory and practice where the student's manual labor activities in agriculture were 

related to their school studies, providing a real source of interest in schoolwork for them. Trade 

instruction was given by skilled craftsmen representing a dozen or more trade areas, and who 

were employed by the school as part of their regular work” (American Vocational Association, 

1976a, p. 28). 
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1826 - 1876 

 With limited blueprints for vocational education, Mechanic's institutes which were popular in 

Europe, began to spring up in every major American city (American Vocational Association, 

1976b). This manual Labor movement gave rise to many institutions across the United States 

including the American Lyceum of Science and Arts. Well intentioned, but ultimately a failure, 

the Lyceum did arouse interest in agricultural and industrial education (American Vocational 

Association, 1976b). In 1825 the Rensselaer Institute was opened; and as a school where students 

participated in manual labor it was an institution where "the growing idea of combining science 

and practical work for a better understanding of the interrelationships between chemistry, natural 

philosophy, and mathematics on the one hand, and agriculture and mechanics on the other" 

(American Vocational Association, 1976b, p. 33). Before 1862, agricultural courses were 

common in the public high schools; however, this was usually based on local interest (American 

Vocational Association, 1976b). High schools established before 1821 would typically teach 

handwriting, arithmetic’s, and bookkeeping, and after the invention of the typewriter in 1873, 

business education was quickly added to many high schools (American Vocational Association, 

1976b).  

The Morrill Act 

The Morrill Act, signed by Lincoln in 1862, was established so donated public lands 

could be used for the creation of colleges to promote the liberal and practical education of the 

industrial classes (American Vocational Association, 1976b). After the Civil War, the Trade 

School Movement sought to educate the newly emancipated African Americans. Including labor 

in the schools for African Americans was intended to drive three principles. First, to strengthen 

will, self-reliance and remove the concept of labor from slave labor only. Second, that the 
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education would allow them to be leaders and teachers by their own work. Third, that the 

students would earn a living after graduation by their physical and mental abilities (American 

Vocational Association, 1976b). Trades such as "blacksmithing, bricklaying, plastering, 

carpentry, harness making, machine work, painting, shoemaking, steam fitting, plumbing, 

tailoring, tin smithing, upholstering, and wheelwrighting” were offered at the Hampton Normal 

and Agricultural Institute (American Vocational Association, 1976b, p. 39). One famous 

graduate, Booker T. Washington, embraced all three of the Trade School Movement principles 

and in 1881 became the principal at Tuskegee Institute in Alabama and had a distinguished 

education career until his passing in 1915 (American Vocational Association, 1976b). 

 By 1870, only about 500 high schools remained in the United States due to a lack of funding. 

Since the majority of the students in high schools were again receiving instruction more in 

classic literature and less in practical skills, the concept of a free public high school paid for by 

public taxation was challenged by the City of Kalamazoo Michigan. The judge ruled in favor of 

the school board stating that the State of Michigan sought to educate both the rudimentary 

aspects of education as well as preparing students for entry into their public colleges (American 

Vocational Association, 1976b). This decision would help to locate vocational education in 

public schools but would take some time before it was implemented widely throughout high 

schools (American Vocational Association, 1976b). 

1876 - 1926 

 The Manual Training Movement saw an increase in "industrial drawing" and tool training. 

The president of the Massachusetts Institute of Technology, John D. Runkle, saw the value of 

tool training in general education courses (American Vocational Association, 1976c). Tool 

instruction took another major step at the Polytechnic School of St. Louis in 1879 with Calvin M. 



18 

 

Woodward. When his school opened there was an inscription above the entrance: 

“Hail to the skillful cunning hand! 

Hail to the cultured mind! 

Contending for the World's command, 

Here let them be combined” (American Vocational Association, 1976c, p. 46). 

 However, with the increasing demand for vocational education in high schools, the St. Louis 

Manual Training School of Washington eventually closed its doors in 1915 (American 

Vocational Association, 1976c,).  

In 1881, the New York Trade School opened in response to the need to provide 

instruction in skills over book work; and to do so during the day, rather than in the evening after 

which many of the students had worked a full day (American Vocational Association, 1976c). 

With an increase in Jewish immigrants, the Hebrew Technical Institute was formed in 1883 with 

the purpose of training the incoming Jewish immigrants with useful technical skills (American 

Vocational Association, 1976c). Around 1891 the Williamson Free School of Mechanical Trades 

was established in Philadelphia to give trades instruction integrated with apprenticeship was vital 

to the success of the students (American Vocational Association, 1976c). Schools around this 

time were typically supported by industrial employers that could not open their own training 

facilities. Industries that began to modernize saw an increased need for highly educated skilled 

labor; seen in 1872 by the firm of R. Hoe and Company (printing presses), in 1901 by Baldwin 

Locomotive Works of Philadelphia, in 1902 by General Electric (American Vocational 

Association, 1976c). 

In 1887 William H. Hatch helped pass a bill to support colleges founded under the 

Morrill Act with federal dollars. New "land grant" colleges were to be developed with 
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agricultural experimentation and education in the practical skills (American Vocational 

Association, 1976c). In 1897 in Alabama, the need for agricultural education was sought after on 

a local level because farmers could not benefit from a localized and distant school for 

agricultural education; local high schools were utilized for this important agricultural education 

(American Vocational Association, 1976c). 

The Douglas Commission of Massachusetts in 1905, sought to review the needs of, and 

answer to the interest of, various industries including manufacturing, agriculture, education, and 

labor (American Vocational Association, 1976c). The Commission of nine representatives 

produced numerous reports and held numerous hearings on Industrial and Technical Education. 

These reports and hearings showed there was widespread interest in industrial (vocational) 

education, manufacturers and workers wanted both skilled workmen and industrial intelligence, 

the public school system was not fully meeting the needs of modern industrial and social 

conditions, and that the state should bear the financial burden of technical education (American 

Vocational Association, 1976c).  

In 1906, a subcommittee of the New York City public schools made an announcement 

about industrial education stating: 

“The need for industrial education in the United States has become a social and 

industrial question of the first magnitude. It is not only a question that critically affects 

our material prosperity as a nation, but one that vitally concerns the wellbeing of society 

as a whole” (American Vocational Association, 1976c, p. 52). 

This led to the development of the National Society for the Promotion of Industrial 

Education whose purpose was to promote the importance of industrial education as a factor of 

the industrial strength of the United States, to discuss and study the problem if industrial 
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education, to publish results of experience of industrial education in the United States and 

abroad, and to assist with establishing institutions of industrial education (American Vocational 

Association, 1976c). In addition to the National Society for the Promotion of Industrial 

Education, the American Federation of Labor sought federal dollars to support industrial 

education in the United States (American Vocational Association, 1976c). While early attempts 

at securing federal funding failed, in 1914 congress approved a joint resolution authorizing the 

President to commission a study for the need for national aid for vocational education (American 

Vocational Association, 1976c). The commission found that there was urgent need for funding 

vocational education, the problem was too big for local resources, and states varied too widely in 

their financial ability to provide ample education in vocational areas (American Vocational 

Association, 1976c). 

The Smith-Hughes Act 

In 1916 the Smith-Hughes bill described vocational education as a way to prepare 

workers for more common occupations where most people will find work. It should be provided 

in secondary education (over 14 years of age), and to increase the efficient training for the trades, 

industry, agriculture, commerce, and home economics (American Vocational Association, 

1976c). On February 23, 1917, President Wilson signed into law Senate Bill 703, the vocational 

education bill now known as the Smith-Hughes Act (American Vocational Association, 1976c). 

1926 - 1976 

In 1926 the United States was recovering from the war efforts (World War 1). Large 

numbers of students were enrolled in vocational education; 900,000 persons by 1926 (American 

Vocational Association, 1976d).  
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George-Reed Act 

 In 1929, additional appropriations were authorized for five years for agriculture and home 

economics education; however, the Great Depression caused a decrease in available funds 

(American Vocational Association, 1976d). 

George-Ellzey Act 

 Due to a portion of the George Reed Act funds not made available, the George Ellezy Act 

sought to replace the funds promised (appropriated), but not received (American Vocational 

Association, 1976d). 

George-Deen Act 

 In 1936, the George-Deen act was passed to pick up where the George-Ellezy act ended, 

providing appropriations for education in agriculture, home economics, trades, and industry. This 

included funds for teacher training and the U.S. Office of Education (American Vocational 

Association, 1976d). Unlike the Smith-Hughes Act, these appropriated funds were not made in 

perpetuity, but to be reappropriated annually. 

 By 1942, 25 years (Silver Anniversary) after the passing of the Smith-Hughes Act, there 

were 2,600,000 persons in vocational education: 35% in home economics, 30% in trade and 

industrial, 23% in agriculture, and 12% in distributive education (marketing and sales) 

(American Vocational Association, 1976d). While several educational leaders indicated their 

support for Vocational Education for all students, there was also a number that sought to promote 

the use of Vocational education as a way to teach pupils who has less-than-college-level 

cognitive abilities to still be independent and productive members of society (American 

Vocational Association, 1976d). 
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Legislation in the 60's 

Leading up to, and during the Civil Rights movement, there were several public laws that 

were passed to provide solutions to public problems. These public laws include but were not 

limited to the Practical Nurse Training Act of 1961, Manpower Development and Training Act 

of 1962, National Vocational Student Loan Insurance Act of 1965, and the Veterans 

Readjustment Benefits Act of 1966 (American Vocational Association, 1976d). These public 

laws were passed to answer the need for an increase in training needed for Americans deemed 

slow-learners, maladjusted, handicapped or disadvantaged; later two major vocational 

educational bills, in 1963 and 1968, helped to provide the financial assistance to vocational 

programs to provide education to all Americans, not just those deemed slow-learners, 

maladjusted, handicapped or disadvantaged (American Vocational Association, 1976d). 

Vocational Education Act 

In 1962, Carl D Perkins introduced a bill to “strengthen and improve educational quality 

and educational opportunities in the nation” (American Vocational Association, 1976d, p. 81). 

After much debate and presidential support, the bill would be passed in 1963 known as the 

Vocational Education Act of 1963. 

Career Education 

In 1971, the term Career Education was used as a way to promote major reform needed in 

the secondary education realm (American Vocational Association, 1976d). Supporters of the act 

were quick to provide insight as to how Vocational Education and Career Education were 

similar, and how they could be accomplished. Critics of vocational education raised concern that 

Career education was a renamed version of vocational education (American Vocational 

Association, 1976d). 
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Carl D. Perkins Vocational Education Act of 1984 

In 1984, an amendment was made to the Vocational Education Act of 1963. Provisions 

were made to improve the skills of the labor force as well as adult education. The primary focus 

was to direct the use of federal funds from program expansion to the education of at-risk 

populations (Gordon & Schultz, 2020, p. 104). 

Carl D. Perkins Vocational and Applied Technology Act of 1990 

 In 1990, President George H. Bush signed into law the Carl D. Perkins Vocational and 

Applied Technology Act of 1990. This new name was used to “signal congressional interest in 

emphasizing the application of academic and vocational skills necessary to work in a 

technologically advanced society” (Gordon & Schultz, 2020, p. 105). 

Recent Acts Affecting Career and Technical Education 

 The Carl D. Perkins Acts (Perkins) were amended and passed in subsequent years along with 

other acts pertaining to funding and delivery of vocational, applied technology, career and 

technical, and trades education. Different foci have been the center of various acts, from testing, 

to reading to increasing accountability of programs, to increasing choice of parents and students 

(Gordon & Schultz, 2020, p. 114-125). Increasingly, as our society advanced technologically, 

these public laws have garnered an increase in technological focus as well as applied technical 

skill (Gordon & Schultz, 2020, p. 125). The current Perkins Act (Perkins V) was passed in 2018, 

with additional acts being used to support and promote Science, Technology, Engineering and 

Mathematics at all grade levels and to reduce the wide gender gap in these areas (Gordon & 

Schultz, 2020, p. 125). 

Architecture and Construction Education 

Across the United States there are programs of study in architecture and construction. 
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These programs may be at a university, college, community college, trade school, or even in high 

schools and middle schools (Advance CTE, 2020a; Best Value Schools, 2020; Wake Tech, 

2019). Some examples of textbooks with construction curricula include but are not limited to: 

The world of construction (Industrial Arts Curriculum Project, 1970), Architecture: Residential 

drawing and design (Kicklighter, Kicklighter, & Baird, 1995), Introduction to technology (Pierce 

& Karwatka, 2005), Exploring Design, Technology, and Engineering (Wright & Brown, 2012). 

When compared, these texts have a similar pattern with regards to the order in which 

construction is to be taught; planning, design documentation, site preparation, foundation work, 

building floors, building walls, building ceilings, building roofs, closing the build envelope, 

installing utilities, finishing the interior, and finishing the build site (Table 1). 
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Table 1 
 
Comparison of Textbooks with Architecture and Construction Content 
 
The World of 
Construction 

Architecture: 
Residential drawing 
and Design 

Introduction to 
Technology 

Exploring Design, 
Technology, and 
Engineering 

Planning the Space Room Planning Design Prepare to build 
Preparing Drawings Plot Plans Foundation Prepare the site 
Writing Specifications Foundation Plan Floors Setting foundations 
Building the 
Substructure 

Floor Construction Walls Building the 
framework 

Building Walls Wall and Ceiling 
Construction 

Roof Enclosing the structure 

Building Floors and 
Ceilings 

Doors, Windows, 
Stairs, Chimney 

Wall and Roof 
Coverings 

Installing utilities 

Building Roofs Roof Design Insulation Finishing the interior 
Enclosing Exteriors Electrical Utilities Finishing the site 
Roughing in Utilities Plumbing Interior Wall coverings  
Working on the 
Interior 

Climate Control Finishing  

Completing the House  Landscaping  
Landscaping    
 
Sustainability in Construction 

Connecting the importance of sustainability with architecture and construction is not 

difficult for those in either field. The US Green Building Council (US Green Building Council, 

2020) is the governing body for certification in Leadership in Energy and Environmental Design 

(LEED). 

     “LEED is the most widely used green building rating system in the world. Available 

for virtually all building, community and home project types, LEED provides a 

framework to create healthy, highly efficient and cost-saving green buildings. LEED 

certification is a globally recognized symbol of sustainability achievement” (US Green 
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Building Council, 2020). 

This concept of sustainability has even been researched for its use as the basis for an 

entire curriculum in technology education (Hoepfl, 2013). Tinker and Burt go further to discuss 

how “Greening the Construction Curriculum” is necessary and how the need for students to learn 

this aspect of construction is growing (Tinker & Burt, 2004). They quote Freemantle (2002) 

saying that sustainable construction is not a fad but a “megatrend” (Tinker & Burt, 2004).  

Construction in the Classroom 

Livingston (2018), writes that in order to get students interested in architecture careers 

teachers must provide "students with real-world experience and exposure to the profession… 

bridge the gap between classroom and community… and refreshing the curriculum" (p.1). 

Livingston also states that students who "were involved with everything, from laying down sod 

to shingling a roof. Seeing how each line on the sections and floor plans came to life helped 

validate their classroom drawings” (Livingston, 2018, p.1). 

Tiny House Construction in the Classroom 

An example of tiny houses being built in schools includes the Academy for Career 

Education. This program builds tiny houses "exposing students to all the essential elements of 

residential construction while learning energy technologies (renewables) and how to reduce their 

carbon footprint (Academy for Career Education, 2014). This program uses tiny houses as the 

practical, hands-on activity to give the students a complete house building experience in a 

smaller package. 

History of Tiny Houses 

 Tiny houses have been a part of history from the beginning; a subsistence shelter to provide 

protection from the elements. Maslow’s work on motivation and man’s hierarchy of needs 
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provides a glimpse at how important shelter is for man’s physiological well-being (Maslow, 

1943). McLeod (2007) provides added visuals and the expanded hierarchy to include cognitive 

and aesthetic needs (Maslow, 1970a) and later transcendence needs (Maslow, 1970b). Shelter is 

one of the most basic needs, followed by protection from the elements (Maslow, 1943; Maslow, 

1970a; Maslow, 1970b). There is little wonder why then when early American frontiersmen 

needed shelter they sought to emulate the well crafted, and sturdy, log cabins of the fur traders 

(Burris, 1934). This style of construction used local materials and varied in quality based on the 

skill of the builders, and the materials at hand (Burris, 1934). In fact, there are still many log 

cabins left standing all over the United States as examples of how this type of construction 

provided shelter in an unforgiving frontier (Log Cabin Hub, 2020). 

Tiny House Movement 

 Sustainability, architecture and construction are commonplace in today's modern 

construction methods. The idea of super-efficient homes, with comfort and style in a small 

footprint has taken off in recent years (Tiny House Movement, 2018). Whether consumers are 

looking for living spaces that are mobile, affordable, efficient, or more sustainable, this modern 

trend in building has many people looking for something other than a traditional home with a 

traditionally sized mortgage (The Tiny Life, 2020). Tiny homes come in a variety of sizes and 

are built for a variety of uses, and there are a variety of methods for construction. In fact, there 

has been an appendix to the International Residential Building Code, the standards by which safe 

structures are built, to include safe building practice for building tiny homes (International 

Residential Code, 2018). 

By 1978 the average home size was 1,780 square feet and grew to 2,479 square feet by 

2007. This was common as many Americans increased their wealth and incomes over 
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generations. (Tiny House Movement, 2018). From the 224 square foot log cabins of old (Burris, 

1934) to the 2,662 average square foot house in 2013 (Tiny House Movement, 2018), average 

home sizes have been increasing over time. In 2009 the great recession happened due to a 

number of reasons, one being the crash of housing prices (Great Recession, 2020). This led to the 

emergence of the Tiny house Movement, where partially due to need, but also choice, 

individuals were forgoing homes with large square footages, for smaller more affordable homes 

(Tiny House Movement, 2018). 

Tiny House Sizes, Types, and Costs 

 The International Code Council defines a “tiny house” as a house that is 400 square feet or 

less (International Code Council, 2018). Small houses are defined as being between 400 and 

1000 square feet (Tiny House Movement, 2018). Jay Schafer, responsible for popularizing tiny 

homes on trailers (Tiny House Movement, 2018), lived in a 96 square foot tiny house and has 

written a handful of books and guides to “going tiny” (Shafer, 2013). Other examples of books 

devoted to designing and building small or tiny homes include: Small houses (Fine 

Homebuilding, (1992), Compact cabins: Simple living in 1,000 square feet or less (Rowan, 

2009), Tiny house living: Ideas for building & living well in less than 400 square feet (Mitchell, 

2014), Tiny houses built with recycled materials: Inspiration for constructing tiny homes using 

salvaged and reclaimed supplies (Mitchell, 2016), and Tiny house design & construction guide: 

Your guide to building a mortgage free, environmentally sustainable home (Louche, 2016).  

 Tiny houses can be on the ground, on a trailer, or even built into a used shipping container 

(Container Homes USA, 2020). Log cabins have been built in urban and remote places for 

centuries (Log Cabin Hub, 2020). It is not a far stretch to think of other dwellings or buildings 

that are small in space but offer the same comforts of home; for example apartments, condos, 
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studios, flats. Recreational vehicles (RVs) and campers offer their users home amenities while 

away from home. Remote cabins and treehouses allow users to experience nature while still 

having that shelter for protection. There are even examples of purpose-built structures to suit the 

needs of those using them like mobile construction offices and art studios. In popular culture 

there are even terms for these specialty spaces called “man caves” or “she sheds”, where the user 

may have a particular purpose for them but may not have the requisite space or proximity to do 

so in their own home. All these examples have the end user in mind and are built to suit the 

needs of the occupant or user, placing design at the forefront of this type of small or tiny 

construction. Tiny houses in the United States can range in price from $150 per square foot, to 

$490 per square foot, depending on size, material choice, and location (Olito, 2021). 

Third Party Inspection and Certification 

One concern for many is protecting their investment, where neither traditional homeowners’ 

insurance nor RV insurance will cover a tiny home due to the do-it-yourself nature of these 

construction projects. The National Association of Alternative Housing (NOAH) Certification 

answers this need by offering remote “digital” inspections via their video streaming and photo 

sharing app. This certification follows International Building Code and or RV building code so 

the end user can have the proper certification to get insurance for their tiny house (NOAH 

Certified, 2020). 

DELPHI Research Methodology 

 There are non-peer reviewed texts, or how-to books, that contain very similar topics, but little 

academic research has been done in this area. The type of Delphi used for this research study is 

denoted as a conventional Delphi. It is defined as “a combination of a polling procedure and a 

conference procedure which attempts to shift a significant portion of the effort needed for 
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individuals to communicate from the larger respondent group to the smaller monitor team” 

(Linstone and Turoff, 1975, p. 5). A Delphi study, similar to the one being used for this study, 

has four phases.  

The first phase is characterized by exploration of the subject under discussion, wherein 

each individual contributes additional information he feels is pertinent to the issue. The 

second phase involves the process of reaching an understanding of how the group views 

the issue. If there is significant disagreement, then that disagreement is explored in the 

third phase to bring out the underlying reasons for the differences and possibly to 

evaluate them. The last phase, a final evaluation, occurs when all previously gathered 

information has been initially analyzed and the evaluations have been fed back for 

consideration (Linstone and Turoff, 1975, p. 5-6). 

Figure 1 is a visual representation of the Delphi methods used in this study. 

History of the Delphi Technique 

 In the early 1950’s the RAND Corporation, in conjunction with the US Air Force, began a 

sponsored project known as Project Delphi. Project Delphi had the objective of developing and 

obtaining a process for a reliable method to find consensus of opinion from a group of experts. 

Its original justification was to access accurate information that was normally unavailable or too 

expensive to obtain. This justification is considered still valid for Delphi studies. Fourteen 

documents were produced at the Rand Corporation between 1948 and 1963 using the Delphi 

technique (Sackman, 1975,). In 1964, J. Gordon and Olaf Helmer wanted to predict long-range 

plans for the Rand Corporation. This research project, titled "Report on a Long-Range 

Forecasting Study," started the Delphi process’s use as a fundamental tool for forecasting 

technological areas for many technology-based corporations. Once the Delphi was used 



31 

 

successfully in forecasting, management science and operations research areas started to use the 

process to deal with the "growing recognition of the need to incorporate subjective information 

directly into an evaluation model dealing with the more complex problems facing society: 

environment, health, transportation, etc. "(Sackman, 1975, p.11). Since the Delphi process was 

successful with these issues, it was incorporated into other fields as a way of using the consensus 

of experts to find information or solutions to problems. 

Educational Objectives in Curriculum Development 

Bloom’s Taxonomy 

 In 1956 Benjamin Bloom published a handbook called the Taxonomy of Educational 

Objectives: The Classification of Educational Goals (Bloom & Krathwohl, 1956). The handbook 

emphasizes the collection of evidence that the student has in fact learned the intended or desired 

behaviors set by the instructor (Bloom & Krathwohl, 1956). These intended and desired 

behaviors are presented as “educational objectives”, or explicit ways in which students are 

expected to be changed by the educational process (Bloom & Krathwohl, 1956, p. 26). These 

educational objectives are not only the goals towards which the curriculum is shaped, but also 

provide the specifics of the construction and use of evaluative techniques (Bloom & Krathwohl, 

1956). As the quantity and variety of specific tasks is tremendous, the magnitude of 

completeness or mastery of each task is determined by the teacher or curriculum specialist 

(Bloom & Krathwohl, 1956). Bloom’s taxonomy from 1956 is classified as follows: knowledge, 

comprehension, application, analysis, synthesis and evaluation (Bloom & Krathwohl, 1956). 

Revised Bloom’s Taxonomy 

In 2001Krathwohl and Anderson published a revision to Bloom’s taxonomy where the 

original taxonomy was further classified into two dimensions, the knowledge dimension and the 
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cognitive process dimension. This is used to delineate the type of learning and to be more 

specific in the way in which knowledge is being processed by the student (Krathwohl & 

Anderson, 2001). Bloom’s revised taxonomy (of the cognitive process) in 2001 is classified as 

follows: remember, understand, apply, analyze, evaluate, and create. 

 Both taxonomies are explicit in that they are part of the cognitive domain and are not part of 

the affective, or psychomotor domain. Meaning that educational objectives (cognitive) are not 

the same as student’s interests, attitudes, or values (affective); nor are they manipulative or 

motor-skill (psychomotor) based. (Bloom & Krathwohl, 1956; Krathwohl & Anderson, 2001). 

Simply put, educational objectives are focused on the intended learning to occur; not the 

activities used to facilitate that learning, nor the assessment of whether or not learning has 

occurred (Krathwohl & Anderson, 2001). 

Levels of Educational Objectives 

Krathwohl and Anderson also provide clarification as to the different levels of objectives. 

They are separated by scope, time, and purpose or function. Global objectives are broad in scope, 

may take one or more years to achieve, provide vision, and may be used to plan multi-year 

curricula. Educational objectives are moderate in scope, may take weeks or months to achieve, 

and may be used in designing curricula for planning units of instruction. Instructional objectives 

are narrow in scope, may take hours or minutes to achieve, and may be used for preparing lesson 

plans or planning for daily activities (Krathwohl & Anderson, 2001). For the purpose of this 

study, educational objectives are the intended data and are also referred to as course-level 

objectives. 

Backward Design 

 A modern approach to developing curricula is to utilize what is called backward design, 
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where big ideas and skills are identified first. This is followed by determining what the 

acceptable evidences of knowledge attainment are. The third stage is to plan the learning 

experiences and instruction (Backward Design, 2020). This is the entire premise behind the book 

Understanding by Design where the curriculum developer is asked to “know where they are 

going" before planning on how to get there (Wiggins, Wiggins, & McTighe, 2005). This 

approach to curriculum development relies heavily on EO's and/or skill attainment. Depending 

on the course, instructor, institution, or state these "end goals" can be called many things, from 

standards and benchmarks, to EO's and competencies. The vernacular is widely divergent but the 

purpose of these "end goals" is the same. It is what the student is supposed to know or be able to 

do after instruction. 

Determining Curriculum Content 

 There are numerous approaches to determining curriculum content, especially in the field of 

vocational education or competency-based education; this includes capital necessary, needed 

employability skills, and requirements from federal, state, and local agencies (Finch & 

Crunkilton, 1999). While the importance of these considerations is large, this research will not 

look at content development. Many avenues exist for content creation, examples may include 

teacher expertise, industry input, and Systematic Curriculum and Instructional Development 

(SCID); SCID is a part of the Developing a Curriculum (DACUM) training center from The 

Ohio State University (DACUM International Training Center, 2020). 

Whichever avenue is chosen, national, federal, state, and local agencies may have 

identified specific standards related to the course in question. In vocational education, also 

known as career and technical education (CTE) the standards and benchmarks may come from 

the Association of Career and Technical Education (ACTE), Advance Career and Technical 



34 

 

Education (Advance CTE), International Technology and Engineering Educators Association 

(ITEEA), Next Generation Science Standards (NGSS), the Grand Challenges for Engineering 

(GCE), and state or local agencies (ACTE, 2020; Advance CTE, 2020; Grand Challenges for 

Engineering, 2020; ITEA, 2000; Next Generation Science Standards, 2020). Creation of content 

in alignment with these standards will be reserved for future research and work. 

Developing Higher Education Curricula using the Delphi Technique 

 Reeves and Jauch reported on their use of the Delphi method for curriculum development in 

higher education. Using a non-traditional set of experts, Reeves and Jauch looked to the Delphi 

method to develop a curriculum for a business school within the higher education setting (Reeves 

& Jauch, 1978). Similarly, Blair and Uhl also utilized a Delphi study to help identify essential 

course components to be included in a revised office administration program (Blair & Uhl, 

1993). 

Developing CTE Curricula using the Delphi Technique 

 The Delphi method has been used widely as a way to forecast trends in technology education 

(Cornish, 1977). Specifically, examples of studies using the Delphi technique include 

determining entry level workplace skills (Wilhelm, 1999), investigating perceptions of business 

teacher instructors (LaBonty & Scott, 1993), investigating exemplary CTE teacher preparatory 

programs (Bruening, et al, 2002), and deciphering effective instructional strategies in marketing 

education (McCurry, 1996). In 1998 Flanders also used the Delphi technique to determine 

curriculum content for a vocational agricultural curse for the 21st century (Flanders, 1988). 

Chapter Summary 

The history of technology education dates back to manual training schools in the United 

States; teaching students practical skills to prepare them for the workforce. Construction careers 
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need skilled workers, which means students have a number of options to come in contact with 

the construction process; technology education gives a good overview of the process. Vocational 

education (industrial technology, or career and technical education) give students hands on 

experiences that may or may not include internships or on-the-job training. Industry typically 

follows on-the-job training models where construction professionals either are learning on job 

sites in situ or through various organized labor pathways. Tiny houses are not a recent 

development, from the early subsistence cabins of the past, to the efficient studio apartment, to 

the hyper-designed home on a trailer, tiny house construction is a long-standing construction 

method that will continue to be a part of modern construction methods. Due to the design 

focused nature of tiny houses, modern curriculum should be tailored to the type of home 

construction methods to be practiced. In the classroom, various curriculum development models 

exist for developing these curricula, to include input from professionals, educators, and leading 

researchers. To accomplish this, the Delphi technique will allow for the widest net to be cast, to 

collect data from professionals, educators, and leading researchers from across the United States.  
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CHAPTER 3: METHODOLOGY  

History of the Delphi Technique 

 In the early 1950’s the RAND Corporation, in conjunction with the US Air Force, began a 

sponsored project known as Project Delphi. Project Delphi had the objective of developing and 

obtaining a process for a reliable method to find consensus of opinion from a group of experts. 

Its original justification was to access accurate information that was normally unavailable or too 

expensive to obtain. This justification is considered still valid for Delphi studies. Fourteen 

documents were produced at the Rand Corporation between 1948 and 1963 using the Delphi 

technique (Sackman, 1975). In 1964, J. Gordon and Olaf Helmer wanted to predict long-range 

plans for the Rand Corporation. This research project, titled "Report on a Long-Range 

Forecasting Study," started the Delphi process’s use as a fundamental tool for forecasting 

technological areas for many technology-based corporations. Once the Delphi was used 

successfully in forecasting, management science and operations research areas started to use the 

process to deal with the "growing recognition of the need to incorporate subjective information 

directly into an evaluation model dealing with the more complex problems facing society: 

environment, health, transportation, etc. "(Sackman, 1975, p.11). Since the Delphi process was 

successful with these issues, it was incorporated into other fields as a way of using the consensus 

of experts to find information or solutions to problems. 

Delphi Research Methodology 

 The Delphi methodology has three characteristics that are useful for this study: statistical 

group response, interaction with controlled feedback, and participant anonymity (Dalkey, 1972; 

Judd, 1972; Scott, Washer & Wright, 2006). 

The Delphi technique has been used for educational applications for the past two decades. 
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According to Volk (1990), as of 1986, approximately 441 dissertations had employed the Delphi 

technique; most of these were in the field of education. Technology education professionals have 

used the Delphi technique in several studies conducted over the past 30 years. Most research 

using this technique focused on the future orientation of the field and curriculum areas for 

industrial arts and technology education (Volk, 1993; Wicklein, 1992; 1993). Volk (1990) cited 

many research publications and articles that used the Delphi technique as the main research 

process (p. 46). Cornish (1977) noted that since the field of technology is rapidly changing, the 

Delphi technique is not only effective, but the best choice when faced with developing new 

inclinations in the field of technology, education, and other fields. 

The Delphi process will be used to seek identification of, and consensus on the learning 

objectives that should be taught in a tiny house construction course. 

Developing Higher Education Curricula using the Delphi Technique  

 Reeves and Jauch reported on their use of the Delphi method for curriculum development in 

higher education. Using a non-traditional set of experts, Reeves and Jauch looked to the Delphi 

method to develop a curriculum for a business school within the higher education setting (Reeves 

& Jauch, 1978). Similarly, Blair and Uhl also utilized a Delphi study to help identify essential 

course components to be included in a revised office administration program (Blair & Uhl, 

1993). 

Developing CTE Curricula using the Delphi Technique 

 The Delphi method has been used widely as a way to forecast trends in technology education 

(Cornish, 1977). Specifically, examples of studies using the Delphi technique include 

determining entry level workplace skills (Wilhelm, 1999), investigating perceptions of business 

teacher instructors (LaBonty & Scott, 1993), investigating exemplary CTE teacher preparatory 
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programs (Bruening, et al, 2002), and deciphering effective instructional strategies in marketing 

education (McCurry, 1996). In 1998 Flanders also used the Delphi technique to determine 

curriculum content for a vocational agricultural curse for the 21st century (Flanders, 1988). 

General DELPHI Research Methodology 

According to Delbecq, et al.(1986), the Delphi technique can be generalized by the 

following four rounds. Round one is used to collect information on the topic to be studied. 

Round two is used to rate the data and provide statistical decision making for the next round of 

data collection. Round three is used to rank the data to evaluate their importance. These data also 

undergo statistical testing to ensure proper ranking (Delbecq, et al.1986,). Round four is used to 

ensure the data are achieving consensus via statistical means, and to have the participants 

validate the findings from the first three rounds (Clark, 1997; Linstone & Turoff, 1975,).  

Sample Size 

 According to Delbecq, et al.(1986), the size of the expert panel is variable, but five to fifteen 

is sufficient. Thirty respondents would be the largest size for a homogenous group (Delbecq, et 

al.1986). Reasonable results can be obtained with panels of 10-15 individuals (Turoff, 1975). 

This Delphi had 16 participants; with a composition of three secondary educators, four post-

secondary educators, and 6 industry professionals. There was also an individual from each target 

group as a member of the review panel (Meyer & Booker, 1990, p. 141). 

Participants 

The importance and difficulty of selecting the experts for the Delphi process was noted in 

the literature reviewed about Delphi techniques (Dalkey, et al., 1972; Delbecq, et al.1986; Meyer 

& Booker, 1990; Volk, 1990). Delbecq et. al(1990) stated in their book about the Delphi 

technique that selecting participants for the Delphi process needed to include the following: top 
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management and decision makers who will utilize the outcomes of the study; professional staff 

members who are to support the outcomes; and the respondents to the Delphi questions whose 

judgements are being sought as a part of the study. Although no general rule exists for the 

selection of panel members, according to Linstone and Turoff (1975), individuals who can be 

involved on the panel include the stakeholders, experts, and facilitators. Stakeholders are those 

people being directly affected by the research. Experts are those individuals whose knowledge 

and participation is needed for the study. Facilitators carry out the needed procedures for 

conducting the study (Lewy, 1977). 

As suggested by the literature (Delbecq, et al.1986; Meyer & Booker, 1990), the study 

had the stakeholders (who were experts) select the experts for the panel. This respondent driven 

sampling was used to aid in identifying populations that were difficult to identify (Gyarmathy et 

al., 2014; Parker, Scott & Geddes, 2019). The panel of experts for this study were technology 

education teachers, career and technical education teachers, industrial technology teachers, 

construction management instructors, and professionals in related industry roles. The process for 

selecting panel members from the different areas happened by allowing the stakeholders to select 

for their given area of expertise (Delbecq, et al.1986; Lewy, 1977; Meyer & Booker, 1990). As 

construction courses that utilize tiny house construction were not be easily identifiable, a broader 

target group was be contacted to nominate respondents for the expert panel (Delbecq, et al.1986; 

Meyer & Booker, 1990). Criteria and selection guidelines were given to each stakeholder who 

then provided a nomination for the panel (See Appendices C, D, E, F and G for letters and forms 

sent to supervisors of technology education areas within the state). Before being nominated for 

the expert panel, each category area had a predetermined set of qualifications that needed to be 

met in order to be nominated by individuals within the target group (Lewy, 1977) 
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Advantages and Disadvantages of Using the Delphi Technique 

Many advantages and disadvantages exist for using the Delphi study as a research method. 

Research professionals in the fields of education, government and business have identified both 

the benefits for using this method as a research tool, as well as reasons the methodology should 

not be considered a validated research process (Sackman, 1975). This controversy has lasted 

over the past 40 years, but new gains regarding how the methodology can be used are being 

developed and the methodology has been proven to be a way to draw consensus (Delbecq et al., 

1986). 

Advantages 

 The Delphi technique has been used in research areas because of its features that 

distinguish it from other methods of group interactions. These features were indicated in a 

research study conducted by the Society of Manufacturing Engineers (1977) as being the 

anonymous interaction its gives to participants within the study; the iteration with controlled 

feedback that takes place during the Delphi rounds; and the statistical group response which 

encompasses the ideas of the entire group or panel of experts. 

The Delphi technique has been described as a good research method or tool for gathering 

consensus of opinion in order to determine common goals. This helps facilitate group or expert 

panel decision-making. The advantages of this Delphi process of group decision-making were 

indicated by Delbecq et al., (1986): 

1. The isolated generation of ideas in writing produces a high quantity of ideas. 

2. The process of writing responses to the questions forces respondents to think 

through the complexity of the problem, and to submit specific, high-quality ideas. 

3. Search behavior is proactive since respondents cannot react to the ideas of 
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others. 

4. The anonymity and isolation of respondents provides freedom from conformity 

pressures. 

5. Simple pooling of independent ideas and judgments facilitates equality of 

participants. 

6. The Delphi process tends to conclude with a moderately perceived sense of 

closure and accomplishment. 

7. The technique is valuable for obtaining judgements from experts geographically 

isolated (p. 34-35). 

Meyers and Booker (1990), published in a research guide for the Office of Nuclear 

Regulatory Research two main advantages of the use of the Delphi process. The first advantage 

included that the process was designed to avoid biases that can arise from group dynamics. 

Second, the authors considered it the best method for obtaining detailed information. It uses the 

experts' problem-solving capabilities and can compile enough information together, usually by a 

mathematical aggregation. 

Fowles (1978) gave two reasons for choosing the Delphi method. The first rationale 

given for using the Delphi for a research study determined that if a learning objective cannot lend 

itself to precise analytical techniques but can benefit from subjective judgements on a collective 

basis then the Delphi method should be used. The second reason for choosing the Delphi was 

that "individuals who need to interact cannot be brought together in a face-to-face exchange 

because of time or cost constraints. Furthermore, a conventual conference tends to be dominated 

by particularly strong personalities or to give rise to an undesirable bandwagon effect (Fowles, 

1978). 
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The Delphi process has psychological advantages over other types of group or committee 

research techniques. These advantages were indicated by Linestone and Turoff (1975) as 

follows: 

“1. There is no chance that an outspoken individual can take over the committee process. 

2. The process allows individuals to take a position at the beginning of the study, before it  

is known how the majority is headed. 

3. The Delphi process makes it easier to include people from high positions and 

eliminates the problem of publicly contradicting individuals in these positions. 

4. It diminishes the attitude of unwillingness to abandon a position once it is publicly  

known. 

5. The process eliminates the fear of bringing up uncertain ideas that could be looked  

down upon or be viewed as idiotic” (p. 86). 

Disadvantages 
 

Disadvantages of using the Delphi process were noted in several sources as limitations to 

using this method of research. Sackman (1975) indicated that the Delphi technique should not be 

used for defining attitudes or projecting the future of technological areas. He stated that "the 

future is far too important for the human species to be left to fortune-tellers using new versions 

of old crystal balls. It is time for the oracles to move out and for science to move in" (Sackman, 

1975, p. 76). He also stated that the Delphi process is a consensus drawing methodology and can 

only be classified as systemized guessing. The disadvantages found in the review of literature 

included: 

“1. The lack of opportunity for social-emotional rewards in problem-solving leads to a  

feeling of detachment from the problem-solving effort. 
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2. The lack of opportunity for verbal clarification or comment on the feedback report  

creates communication and interpretation difficulties among respondents. 

3. Conflicting or incompatible ideas of the feedback report are handled by simply pooling  

and adding the votes of group respondents. Thus, while this majority rule procedure  

identifies group priorities, conflicts are not resolved” (p. 35). 

Sackman (1975), indicated other problems with using this type of research through his 

analysis of the Delphi technique. Some of these problems were: reinforcing and institutionalizing 

premature closure of results; giving an exaggerated illusion of scientific precision; developing a 

fallacy of the expert halo effect; and, developing no serious critical literature to test basic 

assumptions and alternative hypotheses. Other authors have identified varying problems with the 

Delphi technique, as indicated in Volk's (1990) dissertation that used the Delphi process. These 

limitations include the difficulty in getting expert panel members; the time consuming aspect of 

the method for the researcher; and, a high percentage of respondents not participating in the 

Delphi process or dropping out of the study if not strongly motivated (p. 49). A final 

disadvantage for using the Delphi technique in educational settings came from Linstone and 

Turoff (1975). They wrote that one main issue with using the Delphi in educational research was 

that educators only saw the technique used for administrative purposes, but it should be used as a 

teaching tool as well. 

Rationale for Selecting the Delphi Technique 

The suggestion for developing educational objectives came from a review of literature 

and discussions had with faculty and course instructors in technology education and construction 

management. The information found suggested that experts familiar with the area of concern 

needed to be included in the process of developing these indicators. It was further suggested by 
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the review of literature that individual stakeholders that are to use the information found in the 

Delphi process be included (Delbecq, et al.1986). Also, The Delphi process was selected to 

overcome the barriers of time, money, and travel constraints (Meyer & Booker, 1990). This 

allowed for individuals to participate regardless of proximity and was able to provide more 

variety of professionals from across the nation. 

The rationale for the selection of the Delphi process included the above-mentioned 

aspects as well as the three main features that the Delphi offers as a research strategy discussed 

below. Dalkey, Rourke, Lewis, and Snyder (1972) identified these three features as being 

anonymity, controlled feedback, and statistical group response. Anonymity is determined using 

questionnaires as a formal communications system that allows individuals to give needed 

information while reducing the effect of dominant individuals that can be found in group 

situations. Controlled feedback allows the sequence of rounds or questionnaires to eliminate 

semantic noise. The process was chosen for its problem-solving capabilities, not for a sounding 

board for irrelevant or biased opinions. The third feature and rationale for choosing the Delphi 

technique included the process of using statistical group response. This practice reduces the 

group pressures of conformity upon individuals on the panel and assures that through statistical 

measures every opinion is represented in the final response. 

A final rationale for the selection of the Delphi process was its overall motivating factor 

for individuals to participate. The feedback process of a group of experts can be novel and 

interesting to everyone (Dalkey, et al., 1972, p. 21). The use of systematic procedures allows 

objectivity of the objectives to be reassuring to the participants. Lastly, the "anonymity and 

group response allows for the sharing of responsibility to be refreshing and that it releases the 

respondents from social inhibitions" (Dalkey, et al., 1972, p. 21). These features make the Delphi 
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process desirable for the type of research this study is conducting, especially because of the need 

to develop learning objectives to be used by curriculum developers, the importance of member 

input, and the need for acceptance of the findings. 

DELPHI Research Design 

The Delphi process began with identifying target groups in the field of construction and ideally 

in tiny house construction. According to Welty (1972), a crucial factor with Delphi studies is the 

identification of experts; "experts require honoraria, etc., which laymen do not" (p.1).  Delbecq, 

et al.(1986) echo this importance; "identifying available, qualified people is a critical prerequisite 

for a successful Delphi (Delbecq, et al.1986, p. 86) They go on further to explain how this was 

achieved:  

"once the general characteristics of the desired respondents are agreed upon, a 

nomination process should be used to select specific individual respondents… the work 

group should first identify target groups likely to possess relevant information or 

experience… then staff should solicit nominations of well-known and respected 

individuals from members within the target groups if the Delphi is aimed at experts".  

This approach uses "target groups" of experts to nominate other experts within the field of 

interest (Delbecq, et al.1986). 

Experts were identified at various levels of education including at the university level, the 

community college level, secondary education level, and in industry with construction 

companies and architectural/design firms. Some experts self-identified as either secondary 

educators, post-secondary educators, or industry professionals. One panelist was selected at 

random to serve as a review panel member (Meyer & Booker, 1990, p. 141). 

 The instrument for round one was developed from information found in the review of 
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literature and questionnaires sent to the professionals in related fields. Examples of objectives 

were provided, based off the literature, to show the format and possible starting areas. Once the 

document was approved by the review panel, the document was sent to the expert panel. A letter 

(electronic communication) was sent to the expert panel to remind the panel members to return 

their responses. Results from round one were tabulated with similar objectives or categories 

collapsed together. Round one elicited demographic information from the expert panel, as well 

as the objectives they deemed appropriate to include in a construction course that builds tiny 

houses. 

Round two of the Delphi process included the rating of the objectives returned from 

round one. The instrument developed was sent to the review panel for verification before being 

sent to the expert panel. The objectives were placed in random order and each learning objective 

from the previous round was be rated using a Likert scale. Objectives with a statistical mean of 

3.01 or higher were retained for the next round. Standard deviation scores were calculated on the 

returned EOs to determine the spread of scores for each EO from the experts (Laerd, 2018b). 

Round three of the Delphi process consisted of ranking the information gathered from 

round two. Every panel expert was then asked to rank the objectives in order of priority. Once 

the instrument was approved by the review panel, it was sent to the panel of experts. A 

Spearman’s Coefficient of Correlation test was conducted on the data collected from rounds two 

and three to show correlation between the statistical ranking and the actual rankings obtained in 

the round. The test was also applied to the actual rankings and their medians from this round to 

show the correlation of information found in this third round of the Delphi study to determine if 

consensus was developing through the Delphi process. If a high correlation between both sets of 

data had emerged, it would indicate that the consensus building process is working. objectives in 
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round three consisted of the objectives that have scored above a 3.01 mean rating from round 

two (Clark, 1997). 

 Round four of the Delphi presented the ranked objectives to the expert panel and solicited 

final approval of the objectives. Each expert panel member was asked to approve the final 

objectives established from round three of the Delphi. The final form was be sent to the review 

panel for approval before being sent to the expert panel members. Each expert panel member 

was asked to approve or reject each learning objective retained from round three. Once these data 

were collected, a Chi Square Test was conducted to show objectives that have met consensus 

through the Delphi process and that were retained in the final list of objectives (Clark, 1997). 

Statistical information drawn from the Delphi process included: descriptive 

statistics from each round, non-parametric statistics comparing answers given from different 

representatives of the expert panel, and overall statistical comparisons between the different 

rounds of the Delphi process. The Spearman rank correlation coefficient, and chi-square are 

nonparametric statistics used to measure and analyze the data gathered for this Delphi study 

(Daniel, 1978; Gibbons, 1976; Siegel, 1956; Sprent, 1993). Once the final approval was given 

for each indicator and category, the information was considered validated by both the panel of 

experts and the review panel. Figure 1 is a visual flowchart of the methodology used to conduct 

the research. 

Volk (1993) indicated that the following general steps of a Delphi process can be used in 

the curriculum development process: 

1. Group members, whose consensus of opinion are sought, are identified. These 

members, who are usually experts in the research learning objective(s), become the 

Delphi panel 
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2. A questionnaire is sent asking each panel member to generate a list of goals or issues 

towards which a consensus of opinions are sought. The list may also be generated by the 

director to expedite the process. 

3. When the list is prepared, a second questionnaire is sent for each panel member to rank 

order the items. 

4. The results of the second questionnaire are presented in a third questionnaire. This 

questionnaire shows the preliminary level of group consensus (Mean) along with each 

member's earlier response. 

5. Each panel member ranks each item again and, if desires, provides a brief explanation 

for any differing opinion. 

6. The results are tabulated and presented in a final statement, representing group 

consensus (p. 35). 

This Delphi process was followed for this study with the addition of ranking the program level 

objectives within the third round (Meyer & Booker, 1990). Panel members for Delphi studies in 

education typically use experts from the field being studied. Lewy (1977) stated that in 

curriculum development, "expert judgements are needed as input data by the curriculum decision 

makers. Many competencies must be integrated to produce a new curriculum; no one person 

would possess all the expertise required" (p. 167). This Delphi study used curriculum experts 

from the field of technology education, career and technical education, construction 

management, and related industry. 

Expert and Review Panel Eligibility 

Target groups for this study included Secondary Education Teachers, Post-Secondary Educators 

and Industry Leaders, these target groups were solicited to nominate experts who would act as 
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respondents (Delbecq, et al.1986). Experience and qualification of participants was identified by 

the researcher and their committee following the example set by Delbecq, et al.(1986) where the 

"decision makers, and staff" determine how to utilize the outcomes of the Delphi as well as 

determining the target groups and the "qualifications of desirable respondents" (1986). The 

researcher and their committee determined that the target groups and desired qualifications for 

respondents were as follows: 

Secondary Education Teachers. To be eligible for nomination, teachers must be a full-

time teacher and have experience in the area of tiny home construction/design. 

Post-Secondary Education Teachers. To be eligible for nomination instructors must have 

experience in the area of teaching tiny home construction/design and/or be overseeing an 

education program that teaches tiny home construction/design. 

Industry Leaders. To be eligible for nomination industry leaders must have experience in 

the area of tiny home construction/design. 

 These qualifications were quite vague, and due to the nature of the scarcity of possible 

participants, nominated individuals were assumed to have the requisite experience or 

qualification for participation in this study. Verification of experience or qualification was 

collected as part of the demographic data in round one of the Delphi. Nominations came from 

anywhere and were for anyone that fits within the three category areas: secondary teachers, post-

secondary instructors, or industry experts. 

Secondary education teacher nominations came from their post-secondary education 

partners or a web-based search for secondary education institutions engaged in tiny home 

construction; this included news articles, journal articles, publications, and school websites, etc. 

Post-secondary institutions with either Technology Education programs (Technology and 
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Engineering Education; Technology, Engineering, and Design Education, Industrial Technology 

Education) were identified via the Council on Technology and Engineering Teacher Education 

(CTETE) directory, or partners with the Mississippi Valley Technology Teacher Education 

Conference (MVTTEC), the Southeastern Technology Education Conference (STEC). Post-

secondary institutions with Construction, Construction Management, or Construction 

Technology programs were identified via a web-based search for programs in these areas. Once 

the post-secondary programs were identified, an email was be sent to inquire if the program in 

question had experience in tiny home construction, or if they knew of other post-secondary 

education programs that may. This is known as respondent driven sampling, or “Snowballing” 

(Gyarmathy et al., 2014; Parker, Scott & Geddes, 2019). 

Industry experts were identified via a web-based search to identify industry experts 

(companies, contractors, and designers), as well as collected data from available trade shows, 

and television shows or other means of consumer-based reporting; i.e the Better Business 

Bureau. 

These qualifications were set by the researcher and committee chairperson in accordance 

with guidelines for identifying target groups (Delbecq, et al.1986) and defining an expert for a 

panel as indicated by Meyers and Booker (1990). This diminished the possibility of experts 

choosing someone only because of similar beliefs or attitudes towards the subject matter (Meyer 

& Booker, 1990). The size of a panel can range from five to 50 (Delbecq, et al.1986; Linstone & 

Turoff: 1975; Meyer & Booker, 1990), and this panel consisted of 16 participants. 

A review committee of three individuals that represented the three background areas of 

the expert panel was also identified to review all materials and modifications made by the 

researcher before being mailed to the experts for the different rounds, as suggested by Delbecq et 
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al. (1986), and Meyer and Booker (1990). This helped prevent bias by the researcher through the 

editing and modifications made to information between Delphi rounds. This panel also 

participated as a test-piloting group to make sure the instrument being used for a given round 

was reader-friendly and easily understood (Meyer & Booker, 1990). 

The process of choosing the expert panel was done by stratifying the experts into their 

three groups. The teachers, post-secondary instructors, and industry leaders nominated the most 

were the first candidates for a stratified area to which the nominee belongs, and then progressed 

downward to those nominees whose names were mentioned one time (Delbecq, et al.1986; 

Meyer & Booker, 1990).  

Once the stratification and random selection process of names was completed, and all 

names placed in selective order, the researcher began at the top of each list and asked in order, 

from most mentioned to randomly selected, each nominee if they would like to participate in the 

study (Delbecq, et al.1986). Once an adequate number of participants for a given stratified area 

and category indicated they would like to participate, the selection process ended. The total 

number of individuals asked within each stratified area was determined after the nominations 

were received and classified. This agrees with recommendations of Delbecq et al. (1986), and 

Meyer and Booker (1990). 

The next phase of panel selection was to identify candidates to be on the review panel for 

pilot-testing all instruments to be used in the Delphi process (Meyer & Booker, 1990). Names of 

people from each category who were not notified to be on the expert panel were placed in a 

spreadsheet for random selection to be on the review panel. The process did not include a 

stratification process, only randomly drawn names of individuals by category (i.e.  secondary 

education teachers, post-secondary education teachers, and industry leaders). Once all names 
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were randomly selected for a category and placed on a list in selective order, these individuals 

were asked to participate on the review panel. One name from each category was selected to be 

on this review panel for a total of three participants. The process used to identify those who were 

willing to participate on the different panels was by emailing, in selective order, from the list of 

names for each stratified category. Once the adequate number of people for both the expert panel 

and review panel agreed to participate, the process of identifying the needed panel was complete. 

The expert panel was selected by the procedures mentioned above, followed by the 

selection of the three review panel members. Once each member accepted a position on a given 

panel, the first Delphi instrument was be developed for round one. The instrument was sent to 

review panel for review and modifications. Once the modifications were made, the instrument 

was sent to members on the expert panel. Each expert panel member was asked to send the 

requested information back to the researcher within a two-week time period (Delbecq, et 

al.1986). Communication was accomplished with all panel members through a follow-up email 

when necessary (Meyer & Booker, 1990). 

DELPHI Sampling Strategy 

This Delphi study used a non-traditional approach of an online questionnaire as opposed 

to the traditional approach of paper-and-pencil, termed conventional Delphi by Linstone and 

Turoff (1975). This Delphi process will had three distinct phases. The first phase is characterized 

by exploring the subject under question. For this study, the question was: what are the 

educational objectives to be included in a post-secondary, competency-based education course 

that focuses on construction and builds a tiny house as the project for the students? 

The second phase of the Delphi technique included the process of identifying and 

reaching an understanding of the panel of experts’ views on a given issue. Learning objectives 
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were the issue for which consensus needed to be reached by the panel of experts for this study. 

The third phase dealt with evaluating all of the possibilities and differences suggested by the 

panel of experts. Consensus-building occurred when all information had been gathered, initially 

analyzed, and fed back to the panel for consideration. The Delphi method used for this study had 

four rounds. As indicated in the review of literature, most Delphi studies use two or more rounds 

for finding consensus on a problem or issue. Linstone and Turoff (1975) determined the 

following about the number of rounds for a Delphi study; "It was...observed in all early 

forecasting Delphis' that a point of diminishing returns is reached after a few rounds. Most 

commonly, three rounds proved sufficient to attain stability in the responses; further rounds 

tended to show very little change and excessive repetition was unacceptable to participants" (p. 

229). Linstone and Turoff (1975) indicated that to accomplish consensus within a three or four-

round Delphi process, the following procedures must be practiced: 

a) the monitor team (review panel and researcher) devoting a considerable amount of  

time to carefully reformulating the obvious issues; 

b) seeding the list with an initial range of options but allowing for the respondents to add  

to the lists; 

c) asking for positions on an item and underlying assumptions in the first round" (p. 88). 

This study used four rounds as mentioned above to reach consensus. 

Sackman (1975) described the conventional Delphi as the use of the following steps and 

characteristics: 

1. The format is typically, but not always, a paper and pencil questionnaire; it may be  

administered by mail, in a personal interview, or at an interactive, online computer  

console. The basic data presentation and data-collection technique is the structured,  
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formal questionnaire in each case. 

2. The questionnaire consists of a series of items using similar or different scales,  

quantitative or qualitative, concerned with study objectives. 

3. The questionnaire items may be generated by the director, participants, or both. 

4. The questionnaire is accompanied by some set of instructions, guidelines, and ground  

rules. 

5. The questionnaire is administered to the participants for two or more rounds;  

participants respond to scaled objective items; they may or may not respond to  

open-ended verbal requests. 

6. Each iteration is accompanied by some form of statistical feedback, which usually  

involves a measure of central tendency, some measure of dispersion, or perhaps the entire  

frequency distribution of responses for each item. 

7. Each iteration may or may not be accomplished by selected verbal feedback from some  

participants, with the types and amounts of feedback determined by the director. 

8. Individual responses to items are kept anonymous for all iterations. However, the  

director may list participants by name and affiliation as part of the study. 

9. Outliers (upper and lower quartile responses) may be asked by the director to provide  

written justification for their responses. 

10. Iteration with the above types of feedback is continued until convergence of opinion,  

or “consensus," reaches some point of diminishing returns, as determined by the director. 

11. Participants do not meet or discuss issues face to face, and they may be  

geographically remote from one another (p. 9-10). 
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Data Collection Procedures 

 Initial data collection for expert nomination was done via Qualtrics. Following the collection 

of nominations, participants then used Qualtrics for further data collection. After each round of 

data collection, statistical tests were used to determine which data was significant enough move 

on to the next round of data collection. Qualtrics was used to collect participant data, Qualtrics 

was also used to collect the data for the research study. 

Data Security Measures 

 Participant demographic and contact information was separated from collected response data. 

All response data was de-identified prior to being included in reporting. All data for this project 

were stored on password protected computers which required additional logins with multi-factor 

authentication for access to cloud-based databases. 

DELPHI Data Analysis Procedures 

Sampling for this research 

The above characteristics mentioned by Sackman (1975) were incorporated into this 

study. The researcher developed all questionnaires used throughout the study, but pilot-tested 

each with the review panel before emailing to the expert panel. Had the review panel suggested 

modifications, all suggested changes were made to the questionnaire before emailing to the panel 

of experts. Each questionnaire contained guidelines and instructions on how to complete the 

given instrument developed by the researcher (see Appendices C, D, E, F and G for copies of 

questionnaires used in each round). All instructions and guidelines were approved by the review 

panel before being mailed to the expert panel. Each participant was asked to respond to a 

similarly scaled question in order to determine the qualitative nature of each item being asked of 

the expert. Each of the last three rounds provided had statistical feedback from the participants in 
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the form of either correlation coefficients, frequency distributions or means with standard 

deviations. Throughout the entire Delphi process, participants were given an opportunity to 

comment, and to make suggestions and justifications pertaining to any aspect of the research 

information. Finally, consensus was obtained by a predetermined measure of 51 percent or 

higher for each EO through the Delphi process. The process of eliminating objectives to reach 

final consensus remained through all four phases of the study, which included both rating and 

ranking the different indicators (Rojewski & Meers, 1991). 

Participant Data Analysis 

 All nominations for experts were collected via Qualtrics. These data were stratified by type, 

and then weighted by number of entries. The size of a panel can range from five to 50 (Delbecq, 

et al.1986; Linstone & Turoff: 1975; Meyer & Booker, 1990). This expert group for this study 

had 13 participants, and the review panel had 3 participants. The stratified, weighted participant 

nominees were contacted to verify their willingness to participate. Once the appropriate number 

of participants for the expert panel had been identified, the review panel member for each 

stratified expertise area was contacted and their participation verified. 

Round 1 Data Analysis 

 A review of the literature from across a number of textbooks and state curricula (Louche, 

2016; Mitchell, 2014; NCDPI, 2012a; NCDPI, 2012b; NCDPI, 2012c; NCDPI, 2015; NCDPI, 

2017a; NCDPI, 2017b; Shafer, 2013; Wolbert, 2014) was done to provide examples of 

"traditional" EO's for a "typical" residential wood-frame construction course. An additional 

review of "tiny house" specific literature was done to see which additional EO's could be 

provided as examples to add to the list. The combined list of example EO's from "traditional 

wood-frame" construction, along with "tiny house" construction was provided to participants as 
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well as examples of modern well written EO's. These lists were not exhaustive nor extensive, but 

did serve as a pool of examples from which participants could draw upon for their own EO input. 

These examples were provided by both the "decision makers" and the "staff" that are guiding this 

Delphi study (Delbecq, et al.1986, p. 85). 

Participants could choose to use, modify, or reject these samples, or develop their own. 

Data from Round 1 was collected, and any EOs that were similar or the same were be combined 

to reduce confusion. The review panel was used to limit bias in the combination process. 

Participant demographic data was collected in Round 1 (Clark, 1997). 

Round 2 Data Analysis 

 Data from Round 1 was used for Round 2. These EOs were sent back out to the expert panel 

for rating. During this round, the expert panel was asked to rate each identified EO on a Likert 

scale of 1 to 5; 1 being of little to no importance, and 5 being of great importance. The data 

collected was analyzed to determine the average rating of the EOs. Any EO receiving a score of 

3.01 or higher, or above the statistical mean of 3.0, was retained (Clark, 1997). 

Standard Deviation 

Standard deviation was calculated for each of the EO mean ratings. Standard deviation 

represents the spread of scores within a set of data, meaning a low standard deviation value has 

the scores more closely positioned near the mean score. This helps to identify which EOs were 

scored more similarly by the experts. (Laerd, 2018b) 

Round 3 Data Analysis 

 Data from round 2 was used for Round 3. These EOs were sent back out to the expert panel 

for ranking. During this round, the expert panel was asked to rank each identified EO in order of 

most important to least important. These rankings were analyzed in two ways, the first 
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determined a correlation coefficient of the means, and the second determined a correlation 

coefficient of the ranks (Clark, 1997). 

Spearman's Rho Test 

Both analyses were a Spearman Rank Correlation Coefficient (Spearman Rho) to 

determine the correlation of the EOs means and ranks. Higher correlation would indicate that the 

ranking of EO’s was similar across the participants. A score of 1 would indicate that all 

participants chose to place each EO in exactly the same ranked position. An additional analysis 

consisted of ranking the median rank scores. EOs scoring in the 50th percentile or above moved 

on to the next round. The data analysis was sent to the review panel to review the ranking and 

Spearman Rho analysis to ensure accuracy and limit bias. This analysis was used to help 

determine consensus by keeping ranked EOs that are in the 50th percentile or above on 

correlation (Clark, 1997). 

Round 4 Data Analysis 

 Data from Round 3 was used for Round 4. The rated and ranked EOs was sent back out to the 

expert panel for review and acceptance of each remaining EO. During this round each EO could 

be accepted or rejected independently from each other (Clark, 1997). 

Chi-squared Test 

This data was then be subjected to a Chi-squared test the “goodness of fit” or that the accepted 

EOs were also the highly rated and highly ranked EOs. This last analysis was used to help 

determine consensus by identifying EOs that were expected to pass the “goodness of fit” test 

(Clark, 1997). 
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Chapter Summary 

The Delphi technique was used for this research study because it allows participants to 

provide input without the limitations of travel expense, time constraints, and traditional group 

speaking dynamics. The Delphi technique ass composed of four rounds of data collection, each 

designed to allow maximum participant input, with minimum commitment to travel, time, and 

interjection. Round 1 consisted of collecting EOs from the expert panel, as well as some 

demographic data. Similar EOs from this round were combined and listed for the next round. 

Round 2 had the experts rate the EO’s importance on a Likert scale of one to five, one being of 

low importance, and five being of high importance. EO’s earning an average rating of 3.01 or 

higher were retained. Round 3 had the participants rank the EOs in order of most important to 

least important. These ranked data then underwent a Spearman’s Rank correlation analysis to 

determine their correlation coefficient for the means and the ranks. EOs with a median rank score 

in the 50th percentile and above were retained and sent on to the next round. Round 4 had the 

participants accept or reject the remaining EOs. This data was analyzed for “goodness of fit”, or 

a Chi-squared test, to determine if the accepted EOs were statistically significant.  
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CHAPTER 4: FINDINGS 

Data Collection Technique 

 Data collection was done using Qualtrics. Data was deidentified and stored on a secure 

online cloud-based storage offered through North Carolina State University. 

Sampling Procedure 

Emails soliciting nominations of experts, by experts, was used to determine the pool of 

tiny house experts for this research. Three categories of tiny house experts were identified; and 

included secondary educators, post-secondary educators, and industry professionals. Initial 

emails asked identified experts in various high schools, trade schools, community colleges, 

universities, and identified professionals to provide nominations for participants who were 

experts in the field of tiny house construction. Those nominations were then used to solicit 

participation by the identified tiny house experts. Questionnaires were developed using Qualtrics 

software for expert nomination, expert participation, and all four rounds of the Delphi study. 

Solicitation emails were sent to 300 unique email addresses. These email addresses were 

collected from a directory of post-secondary institutions with Technology Education programs, 

personal educational and industry contacts from myself and colleagues, collected contacts from a 

local tiny house expo, and a national list of tiny house contractors. Of the 300 emails, 19 names 

were returned with contact information. One expert was nominated twice. Of these 18 unique 

experts, 16 chose to participate in the study. 

Description of Participants 

 The participants were organized into three categories, and included secondary educators, 

post-secondary educators, and industry professionals. The breakdown of the categories includes 

four secondary educators, five post-secondary educators, and seven industry professionals. In the 
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category of secondary educators, all four were high school teachers. In the category of post-

secondary educators, four taught at universities, and one at a community college. In the category 

of industry professionals, one was a designer/architect, two were builder/contractors, and four 

listed themselves as “other”. Three experts, one expert from each category, were selected at 

random and asked to serve on a review panel. The remaining thirteen experts were pooled 

together in the expert panel. 

Collected Data Delphi Round 1 

 Participants were provided a list with the following examples of Educational Objectives 

(EOs) derived from various sources (Louche, 2016; Mitchell, 2014; NCDPI, 2012a; NCDPI, 

2012b; NCDPI, 2012c; NCDPI, 2015; NCDPI, 2017a; NCDPI, 2017b; Shafer, 2013; Wolbert, 

2014). See list below. 
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Table 2 

List of Example Educational Objectives Provided for Round 1 

List of Example Educational Objectives 
Upon completion of this course, students will be able to: 

Safely use hand tools and power tools 
Understand the process of (residential) construction 
Interpret a set of construction plans (Blueprints) 
Design a tiny house 
Design a structure to meet building codes 
Build a structure to meet building codes 
Plan for storage during construction and for use of structure after construction 
Understand subfloor construction 
Apply wall framing procedures 
Implement roof and truss design 
Apply stair layout and building procedures 
Apply foundation procedures 
Apply roof framing procedures 
Apply roofing applications 
Apply thermal and moisture protection 
Apply exterior door and window installation 
Apply exterior finishing 
Apply interior finishes, hardware, and trim 
Apply electrical installation procedures 
Apply plumbing installation procedures 
Apply HVAC installation procedures 
Design an energy efficient structure 
Design a space efficient structure 
Design an environmentally friendly structure 
Design a structure that is sustainable 

 

Participants were then able to accept, reject, modify, or add their own EOs as they saw fit. The 

returned responses from all participants were then compiled, and similar responses were 

combined to create unique EOs. This list was provided to the review panel who then suggested 

separating knowing and doing (cognitive, and psychomotor) verbs from the different EOs. This 

returned 59 unique EOs to be used for subsequent rounds. The full list of EOs will follow. 
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Table 3 

Round 1 Educational Objective List Returned from Experts 

Round 1 Educational Objectives (N=13) 
Upon completion of this course, students will be able to: 

Understand and Apply the safe use of hand tools and power tools. 
Understand the process of residential construction. 
Differentiate between full-scale and small-scale construction. 
Create a set of plans for construction. 
Interpret a set of plans for construction. 
Design a tiny house. 
Build a tiny house. 
Design a structure to meet acceptable codes (building, safety, municipal, etc.) 
Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 
Understand the process for designating and securing a worksite for tiny home construction. 
Plan for storage during construction. 
Plan for use of structure after construction. 
Plan for transportation of structure. 
Understand and Apply floor framing procedures. 
Understand and Apply finished flooring installation procedures. 
Differentiate between types, materials, and finishes for finished floors. 
Understand and Apply wall framing procedures. 
Understand and Apply roof framing procedures. 
Differentiate between framed and truss roofs. 
Understand and Apply stair construction procedures. 
Design stairs that meet code and/or can be used safely. 
Build stairs that meet code and/or can be used safely. 
Understand and Apply foundation construction procedures. 
Differentiate between permanent and temporary foundations. 
Understand and Apply roofing procedures. 
Differentiate between roofing products/materials. 
Understand and Apply moisture protection procedures 
Understand and Apply thermal protection procedures. 
Understand and Apply exterior door and window construction procedures. 
Understand and Apply exterior finishing procedures. 
Differentiate between exterior finishing products/materials. 
Understand and Apply interior finishing procedures. 
Differentiate between  interior finishing products/materials. 
Understand and Apply electrical installation procedures. 
Differentiate between electrical components, fixtures, and finishes. 
Understand and Apply plumbing installation procedures. 
Differentiate between plumbing components, fixtures, and finishes. 
Understand and Apply HVAC installation procedures. 
Differentiate between HVAC components, fixtures, and finishes. 
Design an energy efficient structure. 
Design a space efficient structure. 
Design an environmentally friendly structure. 
Understand the environmental impact of the structure. 
Design a structure that can apply principles of sustainability. 
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Table 3 (continued). 
 

Build a structure that can apply principles of sustainability. 
Design a structure within client specifications. 
Build a structure within client specifications. 
Communicate with city and municipal officials effectively. 
Consider budgetary restrictions. 
Understand and Apply specialty utility connection procedures (campsite, RV, mobile home, ADU). 
Understand and Apply winterizing techniques. 
Understand and Apply certification and inspection processes for registration/insurance/title work. 
Understand and Apply cabinetry and millwork installation procedures. 
Differentiate between types and materials of cabinetry and millwork. 
Design interior lofted spaces. 
Build interior lofted spaces. 
Understand and Apply appliance installation procedures. 
Differentiate between types, and finishes of appliances. 
Apply principles of site factors including daylight, views, wind, vegetation, etc. into a structure. 

 

Round 1 Collection and Combination Procedure 

 This round of the Delphi was used to collect participant input. As individuals could 

respond freely to the prompts, the data collected was not identical between experts. Similar 

educational objectives were combined if they were deemed similar enough by the researcher. 

This collection of expert-provided data, along with the researcher’s efforts of combination, were 

captured in a spreadsheet and provided to the review panel for review. The review panel 

provided input as to how similar they felt the data were, and how well the researcher captured the 

combined educational objectives. Both experts and review panel members expressed concern 

with certain verb taxonomy and requested “build” and “design” to be kept as separate EOs. Other 

broad-based verbs, such as “Understand and apply” were acceptable. Participants could choose 

to use, modify, or reject these samples, or develop their own. Data from Round 1 was collected, 

and any EOs that were similar or the same were be combined to reduce confusion. The review 

panel was used to limit bias in the combination process. Participant demographic data was 

collected in Round 1 (Clark, 1997). 
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Collected Data Delphi Round 2 

 This round asked participants to rate the importance of the 59 EOs from round one using a 

Likert scale from one (least important) to five (most important). They were asked to separately 

rate each EO on how important it would be to include it in a “post-secondary, competency-based 

education course that focuses on construction and builds a tiny house as the project for the 

students”. The mean for each EO was calculated after all 13 participants responded. Any EO 

receiving a score of 3.01 or higher, or above the statistical mean of 3.0 was retained for use in 

subsequent rounds. The 59 EOs and their calculated means (averages) are provided in Table 2 

(see Below). Of the 59 EOs in round 2 of this Delphi, 57 received a mean score of 3.01 or higher, 

and were used in round three of this study. The mean across the 59 EO’s was 3.84 with a 

standard deviation of 0.504. 

Table 4 

Round 2 Educational Objectives by Average Rating 
 

Round 2 Objectives by Average Rating (Mean) N=13 Mean SD 

Upon completion of this course, students will be able to:   
Interpret a set of plans for construction. 4.917 0.29 

Understand and Apply the safe use of hand tools and power tools. 4.833 0.39 

Understand and Apply roof framing procedures. 4.667 0.65 

Understand and Apply wall framing procedures. 4.583 0.67 

Understand and Apply exterior door and window construction procedures. 4.583 0.67 

Understand and Apply floor framing procedures. 4.5 0.80 

Understand and Apply roofing procedures. 4.5 0.67 

Consider budgetary restrictions. 4.5 0.67 

Understand and Apply exterior finishing procedures. 4.417 0.67 

Understand and Apply thermal protection procedures. 4.333 0.78 

Differentiate between roofing products/materials. 4.25 0.62 

Understand and Apply moisture protection procedures 4.25 0.75 

Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 4.167 1.40 

Understand and Apply finished flooring installation procedures. 4.167 0.72 

Communicate with city and municipal officials effectively. 4.167 1.19 

Build stairs that meet code and/or can be used safely. 4.083 1.31 

Build a structure within client specifications. 4.083 1.00 
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Table 4 (continued). 
 

Build a tiny house. 4 1.13 

Understand and Apply stair construction procedures. 4 1.13 

Differentiate between exterior finishing products/materials. 4 0.85 

Understand and Apply interior finishing procedures. 4 0.95 

Design a space efficient structure. 4 0.95 

Understand and Apply certification and inspection processes for registration/insurance/title work. 4 1.13 

Apply principles of site factors including daylight, views, wind, vegetation, etc. into a structure. 4 0.60 

Understand the process of residential construction. 3.917 1.00 

Create a set of plans for construction. 3.917 1.16 

Differentiate between electrical components, fixtures, and finishes. 3.917 1.00 

Differentiate between plumbing components, fixtures, and finishes. 3.917 1.00 

Design stairs that meet code and/or can be used safely. 3.833 1.27 

Understand and Apply specialty utility connection procedures (campsite, RV, mobile home, ADU). 3.833 1.34 

Understand and Apply winterizing techniques. 3.833 1.27 

Design a structure to meet acceptable codes (building, safety, municipal, etc.) 3.75 1.42 

Plan for transportation of structure. 3.75 0.97 

Differentiate between types, materials, and finishes for finished floors. 3.75 0.75 

Understand and Apply electrical installation procedures. 3.75 1.36 

Understand and Apply plumbing installation procedures. 3.75 1.36 

Understand the environmental impact of the structure. 3.75 1.14 

Plan for use of structure after construction. 3.667 1.30 

Differentiate between  interior finishing products/materials. 3.667 0.89 

Differentiate between HVAC components, fixtures, and finishes. 3.667 0.98 

Design a structure within client specifications. 3.667 0.89 

Differentiate between framed and truss roofs. 3.583 0.90 

Build a structure that can apply principles of sustainability. 3.583 1.08 

Understand and Apply cabinetry and millwork installation procedures. 3.583 0.90 

Plan for storage during construction. 3.5 1.17 

Differentiate between types and materials of cabinetry and millwork. 3.5 1.00 

Understand and Apply appliance installation procedures. 3.5 1.09 

Design a tiny house. 3.417 1.00 

Understand the process for designating and securing a worksite for tiny home construction. 3.417 1.16 

Understand and Apply foundation construction procedures. 3.417 0.79 

Design an environmentally friendly structure. 3.417 1.08 

Design a structure that can apply principles of sustainability. 3.417 1.08 

Design an energy efficient structure. 3.333 1.15 

Differentiate between types, and finishes of appliances. 3.333 0.89 

Understand and Apply HVAC installation procedures. 3.25 1.22 

Differentiate between permanent and temporary foundations. 3.167 1.03 

Build interior lofted spaces. 3.083 1.38 
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Table 4 (continued). 
 

Objectives Below Statistical Mean (3.0)   
Design interior lofted spaces. 2.667 1.15 

Differentiate between full-scale and small-scale construction. 2.083 0.79 

   
Across All Average Scores 4.199 0.306 

 
 

Analysis of Variance Findings Round 2 

 No analysis of variance was done to this data, as the returned data did not fit any known test 

with all assumptions being met for accurate analysis. The Kruskal Wallis test, for example passes 

assumption 1 (dependent variable is ordinal), passes assumption 2 (independent variable has two 

or more categorical, independent groups), but fails assumption 3 (independence of observations) 

(Laerd, 2018a).  

Collected Data Delphi Round 3 

 Data from round two was used for round three. The EOs that were rated above the statistical 

mean were sent back out to the expert panel for ranking. During this round, the expert panel was 

asked to rank each identified EO in order of most important (ranked 1) to least important (ranked 

57). These rankings were returned, and a composite score was calculated in two ways. Each 

objective received a mean rank score (returned rankings were averaged) and a median rank score 

(median number was found for returned rankings). The returned scores and EOs are provided in 

Table 5. 
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Table 5 

Round 3 Educational Objectives by Median Rank Order 

Round 3 Educational Objectives by Median Rank Order (N=12) R2 
Mean 

R3 
Median 

  

R3 
Median 

Rankings 

Upon completion of this course, students will be able to: 
  

100th Percentile 
   

Understand the process of residential construction. 3.92 2.0 1.0 
Build a tiny house. 4.00 5.5 2.0 
Design a tiny house. 3.42 7.5 3.0 
Interpret a set of plans for construction. 4.92 8.0 4.5 
Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 4.17 8.0 4.5 
Create a set of plans for construction. 3.92 9.0 6.0 
Design a structure to meet acceptable codes. (building, safety, municipal, etc.) 3.75 11.5 7.0 
Understand and Apply the safe use of hand tools and power tools. 4.83 14.5 8.0 
Understand and Apply wall framing procedures. 4.58 17.0 9.0 
Differentiate between framed and truss roofs. 3.58 18.0 10.0 
Understand and Apply roof framing procedures. 4.67 18.5 11.0 
Understand and Apply floor framing procedures. 4.50 20.5 12.0 
Design a space efficient structure. 4.00 21.5 13.0 
Differentiate between types, materials, and finishes for finished floors. 3.75 22.5 14.0 

75th Percentile 
   

Consider budgetary restrictions. 4.50 23.0 15.0 
Understand the process for designating and securing a worksite for tiny home 
construction. 

3.42 23.5 16.0 

Plan for transportation of structure. 3.75 24.0 17.0 
Understand and Apply finished flooring installation procedures. 4.17 24.5 18.0 
Build stairs that meet code and/or can be used safely. 4.08 25.0 19.0 
Communicate with city and municipal officials effectively. 4.17 25.5 20.0 
Understand and Apply roofing procedures. 4.50 26.0 21.0 
Understand and Apply moisture protection procedures 4.25 26.5 22.0 
Understand and Apply foundation construction procedures. 3.42 27.5 23.0 
Differentiate between roofing products/materials. 4.25 28.0 24.5 
Understand and Apply thermal protection procedures. 4.33 28.0 24.5 
Plan for use of structure after construction. 3.67 28.5 26.0 
Understand and Apply exterior finishing procedures. 4.42 29.0 27.0 
Understand and Apply exterior door and window construction procedures. 4.58 29.5 28.0 

50th Percentile 
   

Understand and Apply stair construction procedures. 4.00 30.0 29.5 
Understand and Apply certification and inspection processes for 
registration/insurance/title work. 

4.00 30.0 29.5 

Understand and Apply interior finishing procedures. 4.00 31.0 31.0 
Design stairs that meet code and/or can be used safely. 3.83 32.0 32.0 
Differentiate between permanent and temporary foundations. 3.17 34.0 33.5 
Understand and Apply electrical installation procedures. 3.75 34.0 33.5 
Plan for storage during construction. 3.50 34.5 35.0 
Differentiate between exterior finishing products/materials. 4.00 35.5 36.5 
Design an energy efficient structure. 3.33 35.5 36.5 
Understand and Apply plumbing installation procedures. 3.75 36.5 38.0 
Differentiate between electrical components, fixtures, and finishes. 3.92 37.0 40.0 
Design a structure within client specifications. 3.67 37.0 40.0 
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Table 5 (continued). 

Understand and Apply specialty utility connection procedures (campsite, RV, mobile 
home, ADU). 

3.83 37.0 40.0 

Apply principles of site factors including daylight, views, wind, vegetation, etc. into a 
structure. 

4.00 37.5 42.0 

25th Percentile 
   

Understand and Apply HVAC installation procedures. 3.25 38.0 43.5 
Differentiate between HVAC components, fixtures, and finishes. 3.67 38.0 43.5 
Differentiate between plumbing components, fixtures, and finishes. 3.92 38.5 45.0 
Understand the environmental impact of the structure. 3.75 39.0 46.5 
Build a structure within client specifications. 4.08 39.0 46.5 
Differentiate between interior finishing products/materials. 3.67 40.0 48.0 
Design an environmentally friendly structure. 3.42 41.0 49.0 
Design a structure that can apply principles of sustainability. 3.42 43.0 50.0 
Build a structure that can apply principles of sustainability. 3.58 45.5 51.0 
Build interior lofted spaces. 3.08 46.0 52.0 
Understand and Apply winterizing techniques. 3.83 46.5 53.5 
Understand and Apply cabinetry and millwork installation procedures. 3.58 46.5 53.5 
Understand and Apply appliance installation procedures. 3.50 50.5 55.0 
Differentiate between types and materials of cabinetry and millwork. 3.50 51.5 56.0 
Differentiate between types and finishes of appliances. 3.33 52.5 57.0 

 
Analysis of Variance Findings Round 3 

A Spearman Correlation Coefficient (Spearman Rho) was done comparing the mean data 

from Round 2 (averaged "importance" scores) to the mean data from Round 3 (average of 

returned rankings). A second Spearman Correlation Coefficient was done comparing ranked data 

from Round 2 (ranking the means) and from Round 3 (taking the median scores and ranking 

them). 

When comparing the mean data from Round 2 and Round 3, round 2 data was Likert data 

(more important being a higher number than less important) and Round 3 data was ranked data 

(higher rank is shown as a lower number). When Spearman's Rho correlation was calculated for 

the mean data from Round 2 and Round 3, perfect correlation would have been shown as -1. 

Spearman Rho mean correlation coefficient was -0.5423 where p < .001, indicating a significant 

moderate negative correlation. 

When comparing the ranked data from Round 2 and Round 3, Round 2 means were 
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ranked in order from greatest (1) to least (57). Round 3 ranked data was determined by ranking 

the calculated median scores of each objective. When Spearman's Rho correlation was calculated 

for the ranked data from Round 2 and Round 3, perfect correlation would have been shown as 1. 

Spearman Rho rank correlation coefficient was 0.5129 where p < .001, indicating a significant 

moderate positive correlation. 

To gain consensus, of the remaining 57 objectives, those scoring with median rankings 

above the 50th percentile were retained (Clark, 1997). After calculating the median rankings of 

the objectives, those with a median rank above 29 were retained. Additional notes are provided 

for the 75th percentile and 25th percentile. See the Table 5 for a ranked order list of objectives 

with both round three and round two data. Twenty-eight EOs were retained and moved on to 

round four of this Delphi study. 

Collected Data Delphi Round 4 

 Round four of the Delphi study included the final questionnaire. This was used to determine 

the final consensus from round three. Once analyzed data from round three was approved from 

the review panel, the questionnaire was sent to the expert panel for final verification of 

educational objectives. The expert panel could either accept or reject the remaining objectives. 

Twelve expert panel members, or 100 percent from round three, returned the questionnaire. 

Analysis of Variance Findings Round 4 

 The data from this round was analyzed using a Chi Square nonparametric test. Each objective 

was placed in a table to indicate the number of responses from participants that accepted or 

rejected the objective. A probability value was found for each objective using the Chi Square test 

with one degree of freedom (see Table 4). Any objective with a probability value of 0.05 or 

greater was eliminated from the final list of objectives. Table 4 shows the Chi Square test results 
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for each objective sent to the expert panel for this round. 

Table 6 

Round 4 Educational Objectives by Acceptance Rate 

Round 4 Educational Objectives by Acceptance 
Rate (N=12) 

Acc. A% Rej. R% Chi 
Square 

p 
Value 

Upon completion of this course, students will be able to: 
 

Build a tiny house. 12 100.0% 0 0.0% 12.00 < 0.001 

Interpret a set of plans for construction. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply exterior door and window 
construction procedures. 

12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply floor framing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply moisture protection 
procedures 

12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply roof framing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply roofing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply the safe use of hand tools 
and power tools. 

12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply wall framing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Build stairs that meet code and/or can be used 
safely. 

11 91.7% 1 8.3% 8.33 < 0.01 

Consider budgetary restrictions. 11 91.7% 1 8.3% 8.33 < 0.01 

Create a set of plans for construction. 11 91.7% 1 8.3% 8.33 < 0.01 

Design a space efficient structure. 11 91.7% 1 8.3% 8.33 < 0.01 

Design a tiny house. 11 91.7% 1 8.3% 8.33 < 0.01 

Understand and Apply exterior finishing 
procedures. 

11 91.7% 1 8.3% 8.33 < 0.01 

Understand and Apply foundation construction 
procedures. 

11 91.7% 1 8.3% 8.33 < 0.01 

Understand and Apply thermal protection 
procedures. 

11 91.7% 1 8.3% 8.33 < 0.01 

Understand the process of residential 
construction. 

11 91.7% 1 8.3% 8.33 < 0.01 

Build a structure to meet acceptable codes. 
(building, safety, municipal, etc.) 

10 83.3% 2 16.7% 5.33 < 0.05 

Design a structure to meet acceptable codes. 
(building, safety, municipal, etc.) 

10 83.3% 2 16.7% 5.33 < 0.05 

Differentiate between framed and truss roofs. 10 83.3% 2 16.7% 5.33 < 0.05 

Differentiate between roofing products/materials. 10 83.3% 2 16.7% 5.33 < 0.05 

Differentiate between types, materials, and 
finishes for finished floors. 

10 83.3% 2 16.7% 5.33 < 0.05 

Understand and Apply finished flooring 
installation procedures. 

10 83.3% 2 16.7% 5.33 < 0.05 
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Table 6 (continued). 

p value greater than .05 (Rejected) 
      

Understand the process for designating and 
securing a worksite for tiny home construction. 

9 75.0% 3 25.0% 3.00 > 0.05 

Communicate with city and municipal officials 
effectively. 

8 66.7% 4 33.3% 1.33 > 0.05 

Plan for transportation of structure. 8 66.7% 4 33.3% 1.33 > 0.05 

Plan for use of structure after construction. 7 58.3% 5 41.7% 0.33 > 0.05 

 
 Twenty-four objectives, or 85.7 percent, were retained from round four. Objectives with a 

probability value greater than 0.05 did not indicate consensus by the expert panel and therefore 

were eliminated from the final listing of EOs. Four objectives were eliminated from this round 

all having a probability value greater than 0.05. 

 The remaining twenty-four objectives with a probability value of less than .05 were retained 

in the final list of educational objectives to be included in a construction course where tiny house 

construction is used as the assigned project. These educational objectives are considered 

verifiable because each remained after round four and lasted through the Delphi process of 

elimination. Also, each remaining objective was shown statistically as having consensus from the 

expert as an accepted educational objective. The following list shows the remaining 24 EOs to be 

included in a post-secondary, competency-based education course that focuses on construction 

and builds a tiny house as the project for the students. 
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Table 7 

Final Educational Objective List 
 
Final Educational Objective List (Organized by construction process order) 
Upon completion of this course, students will be able to: 

Understand the process of residential construction. 
Design a structure to meet acceptable codes. (building, safety, municipal, etc.) 
Design a space efficient structure. 
Consider budgetary restrictions. 
Create a set of plans for construction. 
Design a tiny house. 
Interpret a set of plans for construction. 
Understand and Apply the safe use of hand tools and power tools. 
Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 
Understand and Apply foundation construction procedures. 
Understand and Apply floor framing procedures. 
Understand and Apply wall framing procedures. 
Build stairs that meet code and/or can be used safely. 
Differentiate between framed and truss roofs. 
Understand and Apply roof framing procedures. 
Understand and Apply moisture protection procedures 
Understand and Apply exterior door and window construction procedures. 
Understand and Apply thermal protection procedures. 
Understand and Apply exterior finishing procedures. 
Differentiate between roofing products/materials. 
Understand and Apply roofing procedures. 
Differentiate between types, materials, and finishes for finished floors. 
Understand and Apply finished flooring installation procedures. 
Build a tiny house. 

 
 

Summary 

 Participant nominations were solicited from across the country.  Participants representing 

high school, trade school, university, and tiny-house professionals were part of this study. 

Examples of existing construction and tiny-house specific EOs were provided. In round 1, 

experts could accept, reject, or modify those objectives, as well as add their own that they felt 



74 

 

would fit the described course. Similar objectives were combined, and verb taxonomy was 

adjusted per expert and reviewer recommendations. Fifty-nine unique EOs were provided by the 

panel of 13 experts in round one. Round two had the experts rate the 59 objectives using a Likert 

scale of 1 to 5, 1 being low importance and 5 being high importance. Standard deviation was 

calculated to observe the spread of the experts scores on each EO. All scores with a mean score 

that was higher than the statical mean were retained; the total retained EOs was 57. In round 3, 

participants were asked to rank the EO’s in order of greatest importance (1), to least importance 

(57). Medians for each EO were calculated and the EOs were reranked according to the 

composite median scores. Two statistical analyses were conducted on round 3 data, A 

Spearman’s Rho Correlation Coefficient of the means (round 2 means, and mean rank), as well 

as a Spearman’s Rho Correlation Coefficient of the ranks (ranked round 2 mean scores and 

median rank scores from round 3). In both cases the correlation coefficient was significant and 

moderately correlated. Educational objectives form round 3 in the upper 50th percentile were 

retained for round 4; 28 educational objectives were retained. In round 4, participants were given 

the opportunity to accept or reject the remaining objectives, and how well they fit the described 

course. The acceptance and rejection rates were analyzed using a Chi Square “goodness of fit” 

test with one degree of freedom. Any objectives not shown to have statistically significant 

acceptance rates were discarded. After a four round Delphi 24 EOs were identified and validated 

as aligned with the described course. 
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CHAPTER 5: SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

 This chapter contains summaries of the sections related to the research process used to 

identify the educational objectives to be included in a post-secondary, competency-based 

education course that focused on construction and building of a tiny house as the project for the 

students. It begins with restatements of the problem and purpose of the study as well as the 

methodology used to identify and achieve consensus on these educational objectives. The final 

sections of this chapter identify the research findings of the study, draw conclusions, state 

implications, and provide recommendations.  

Summary 

The purpose of Career and Technical Education (CTE), is to help students acquire 

challenging academic and technical skills and to be prepared for high-skill, high-wage, or high-

demand occupations in the 21st century global economy (U.S. Department of Education, 2020). 

There are sixteen career clusters in the National Career Clusters Framework representing more 

than 79 Career Pathways to help students navigate their way to greater success in college and 

career (Advance CTE, 2020). Every state in the United States offers CTE courses in secondary 

and post-secondary educational settings (Advance CTE, 2020). One example of a career cluster 

is Architecture and Construction which is dedicated to careers in designing, planning, managing, 

building and maintaining the built environment (Advance CTE, 2020). 

Livingston (2018), writes that in order to get students interested in architecture careers 

teachers must provide "students with real-world experience and exposure to the profession… 

bridge the gap between classroom and community… and refreshing the curriculum." Livingston 

also states that students who "were involved with everything, from laying down sod to shingling 

a roof. Seeing how each line on the sections and floor plans came to life helped validate their 
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classroom drawings” (2018). Sustainability, architecture and construction techniques are 

commonplace in today's modern construction methods, but what happens when these objectives 

become hyper-emphasized; enter the Tiny House Movement (Tiny House Movement, 2018). In 

2007 when the market began its decline is when the tiny house movement began to take hold 

(Tiny house movement, 2018). 

Across the United States there are programs of study in architecture and construction. 

These programs may be at a university, college, community college, trade school, or even in high 

schools and middle schools (Advance CTE, 2020a; Best Value Schools, 2020; Wake Tech, 

2019). The Academy for Career Education builds tiny houses "exposing students to all the 

essential elements of residential construction while learning energy technologies (renewables) 

and how to reduce their carbon footprint (Academy for Career Education, 2014). There are high 

schools, trade schools, community colleges, and universities that have construction or 

architecture programs. These educational centers may be teaching proper construction practice 

for traditional home building but are they covering tiny home construction and all the nuances to 

building small efficient homes? Even though there are some that use tiny home construction to 

teach traditional home construction techniques (S. Greenhalgh, personal communication, 

February 27, 2017). 

Purpose of the Study 

Since these small structures are often used as auxiliary dwellings, it may not be 

appropriate to avoid teaching proper construction techniques as there are construction programs 

that choose to use this style of construction as a vehicle for teaching larger home construction but 

on a much smaller scale. Therefore, the purpose of this study was to identify the educational 

objectives to be included in a post-secondary, competency-based education course that focuses 



77 

 

on construction and builds a tiny house as the project for the students? 

Because the goal was to achieve consensus on which educational objectives should be 

included in a post-secondary, competency-based education course that focuses on construction 

and builds a tiny house as the project for the students; various statistical analyses were employed 

to validate consensus over multiple rounds. 

Delphi Methodology 

According to Delbecq, et al.(1986), the Delphi technique can be generalized by the 

following four rounds. Round one is used to collect information on the topic to be studied. 

Round two is used to rate the data and provide statistical decision making for the next round of 

data collection. Round three is used to rank the data to evaluate their importance. These data also 

undergo statistical analysis to ensure proper ranking (Delbecq, et al.1986,). Round four is used to 

ensure the data are achieving consensus via statistical means, and to have the participants 

validate the findings from the first three rounds (Clark, 1997; Linstone & Turoff, 1975,). 

Research Question 

Which educational objectives should be included in a post-secondary, competency-based 

education course that focuses on construction and builds a tiny house as the project for the 

students? Using nominal group technique and the Delphi method, the validated inventory of 

educational objectives is found in Table 7. 

Conclusions 

 The results from Table 5 are the remaining twenty-four most important, highest ranked, and 

agreed upon educational objectives from an expert derived list of fifty-nine. These remaining 

educational objectives received a mean Likert score above the statistical mean of 3.0 on a scale 

of 5.0, they also were ranked in the top 50th percentile, as well as receiving statistically 
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significant acceptance rates in how well they fit within a post-secondary, competency-based 

education course that focuses on construction and builds a tiny house as the project for the 

students. 

Implications 

 The purpose of this study was to utilize the expert opinion of secondary educators, post-

secondary educators, and industry professionals, to identify and achieve consensus on a list of 

educational objectives to be included in a post-secondary, competency-based education course 

that focuses on construction and builds a tiny house as the project for the students. 

 While this list of educational objectives is not exhaustive, is does provide insight and data 

that could be used to further develop a curriculum that will utilize tiny houses to teach residential 

construction. 

Interestingly, the educational objectives that were more specific to the trades or those that 

were specific to tiny house construction or specific to design were below the 50th percentile after 

round three; and after round four, the majority of educational objectives that were specific to tiny 

house construction were cut after the Chi Square goodness of fit test. Of the remaining twenty-

four educational objectives, three involve design and one is specific to tiny house construction. 

The remaining educational objectives are more broad-based objectives to the construction trade 

itself. Reviewing the remaining educational objectives, all aspects of construction are covered 

from foundation through roofing. The twenty-four educational objectives identified in this study 

can form the framework for a validated tiny house construction curriculum. 

The findings from this research can be categorized into two areas: the research process 

and the research product. The process of using the Delphi Methodology and combining teacher 

and industry expertise allows for curriculum to be developed and relevant to current industry 
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needs. This process can be done at a distance so save cost and can be the source of validated 

educational objectives to be used in curriculum development. Using statistical analysis to gain 

consensus allows for every identified expert to provide input while allowing them to provide that 

input unhindered from other experts. The remote nature of the approach from this study, would 

allow experts to work at their own pace, and with access to their own resources. This allows for 

experts to provide as much or as little input as they see fit. 

Some methods of curriculum development center around one expert, one teacher, or one 

vendor. While this can be convenient, it is also limiting. According to Lewy, curriculum decision 

makers need expert input because no one individual as all the expertise to cover the integration 

of many competencies (1977). This method of bringing teachers and industry experts together to 

develop educational objectives also aligns with higher education accreditation requirements; 

such that programs seeking accreditation need to show alignment between instruction and 

industry need (ATMAE, 2021). Other examples of curriculum development may include groups 

of teachers in a particular content area that are hired by a state agency to identify educational 

objectives and instructional objectives (NCDPI, 2015). These types of curricula, known as 

blueprints, were used to provide examples to the experts in Round 1 of the Delphi. This specific 

example of “Core and Sustainable Construction” was developed by 14 secondary educators, one 

industry representative, and the state education consultant. No notes were found that contained 

insight as to the process that was used, but the experts in this example were largely comprised of 

teachers, with only one industry expert represented. In contrast, the Delphi performed in this 

research had a more equal mix of secondary educators, post-secondary educators, and industry 

professionals. 

Additionally, this process was applied to a specific career cluster (Architecture & 
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Construction), and a specific career pathway (Construction Pathway). Advance CTE has many 

other career clusters, and pathways where this research process could be applied. National  or 

state agencies looking to review or revise their existing curricula could use a similar process to 

aid in identifying educational objectives that are either not already identified, or were too new for 

identification when the curricula were developed. Other career clusters may include Agriculture, 

Food and Natural Resources; Manufacturing; Science, Technology, Engineering, and 

Mathematics. Many of the CTE career clusters include competencies that students are expected 

to learn (Advance CTE, 2020b). 

Recommendations for Future Research 

 At the time this study began, no previous research identified a list or inventory of educational 

objectives specifically designed for a post-secondary, competency-based education course that 

focuses on construction and builds a tiny house as the project for the students. There were, 

however, many resources that provided educational objectives for traditional construction and 

architecture courses, as well as published books on tiny home construction methods and design 

criteria. The combination of those resources, combined with the results from this study serve as 

the basis for recommendations for future research. Recommendations include the following 

items below. 

1. A follow-up study on identifying educational objectives for a post-secondary, 

competency-based education course that focuses on architectural design and uses a tiny 

house as the project for the students. Initial educational objectives included design 

components, however; participant data showed design to be ranked lower in a 

construction course. 

2. A follow-up study utilizing the identified educational objectives in further curriculum 
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development models, i.e. a modified DACUM (Developing a Curriculum), UBD 

(Understanding by Design), or SCID (Systematic Curriculum and Instructional Design). 

Using these educational objectives (course or curriculum level), further development 

could be done to identify units of instruction (class level), learning objectives (daily 

teaching level), and teacher resources including lessons, content delivery, activities, 

assessments, and projects. 

3. Future research should be conducted to revise or update this list of educational objectives. 

With the increase in popularity, these types of structures could be adapted to any number 

of areas or specific uses, and correlating building or design techniques may need to 

follow. Examples may include cabins, tree houses, or mobile (trailer) tiny houses. Some 

tiny houses for particular populations may require special building requirements; 

handicap accessibility, veteran status, aging population, or communal living. Identifying 

the various “types” of tiny houses or various “types” of occupants may have correlating 

educational objectives not identified in this study. 

Dissemination of Findings 

 The results of this study, being both process and product may be of value to any number of 

stakeholders. National and State agencies looking to update or revise existing curricula could use 

this publish study as a guide for curriculum development. 

These agencies may hold annual professional development workshops or conferences. 

This research method and collected data may be of value to agencies like the Association for 

Career and Technical Education (ACTE), State Boards of Education, the International 

Technology and Engineering Educators Association (ITEEA), the American Educational 

Research Association (AREA). 



82 

 

 The product of this research process may also be of value to present at National, State, or 

local conferences or workshops. The identified educational objectives have been validated by 

expert input and statistical analysis. 

Study Conclusions 

 The results of this study suggested that tiny house experts believed that a post-secondary, 

competency-based education course that focuses on construction and builds a tiny house as the 

project for the students should differentiate between design objectives and construction centered 

objectives. While a large inventory of educational objectives was initially deemed important, 

further steps towards consensus moved the construction centered educational objectives higher in 

rank, and the design objectives lower. Lastly some of the tiny house specific objectives, or some 

objectives related to administrative/homeownership duties did not receive statistically significant 

results and were omitted after the final round. 

Chapter Summary 

This chapter provides explanations about the results and conclusions of the research 

question guiding this study. Starting with a brief introduction and purpose of conducting this 

study, followed by the research question and the findings from a four round Delphi. Using 

statistical analysis, the remaining educational objectives have undergone various statistical 

analyses to validate consensus over multiple rounds. Following the conclusion for the research 

question, implications were discussed, and recommendations for future research were proposed. 

Those recommendations included using the results of this Delphi study to begin further 

development of curricula, examine a design focused course as opposed to construction, and delve 

deeper into specific build or occupant requirements that may warrant special attention to the 

design or construction process.  



83 

 

REFERENCES 
 
Academy for Career Education. (2014). ACE High School. Tiny House Project. Retrieved 

January 26, 2020, from http://www.acehighschool.org/tiny-house-project/ 
 
ACTE. (2020). Retrieved October 13, 2019, from ACTE website: https://www.acteonline.org/ 
 
Advance CTE. (2020a). Architecture & construction. Retrieved September 4, 2018, from 

https://careertech.org/architecture-construction 
 
Advance CTE. (2020b). Career Clusters. Retrieved September 4, 2018, from 

https://careertech.org/career-clusters 
 
Advance CTE. (2020c). CTE In Your State. Retrieved October 13, 2019, from  

https://careertech.org/ 
 
American Vocational Association (1976a). The Awakening 1776-1826. American Vocational 

Journal, 51(1), 23-28. Retrieved from https://www.acteonline.org/wp-
content/uploads/2018/02/The-Awakening_1776-1826.pdf 

 
American Vocational Association (1976b). Independent action 1826-1876. American Vocational 

Journal, 51(1), 31-40. Retrieved from https://www.acteonline.org/wp-
content/uploads/2018/02/Independent-Action_1826-1876.pdf 

 
American Vocational Association (1976c). The vocational age emerges 1876-1926. American 

Vocational Journal, 51(1), 46-58. Retrieved from https://www.acteonline.org/wp-
content/uploads/2018/02/Vocational-Age-Emerges_1876-1926.pdf 

 
American Vocational Association (1976d). Coming of age 1926-1976. American Vocational 

Journal, 51(1), 63-88. Retrieved from https://www.acteonline.org/wp-
content/uploads/2018/02/Coming_of_Age_1926-1976.pdf 

 
ATMAE (2021). 2021 Accreditation handbook. Retrieved August 31, 2021 from 

https://cdn.ymaws.com/www.atmae.org/resource/resmgr/accred_2018/2021_accreditation
_handbook_.pdf 
 

Backward Design (2020). Retrieved from https://en.wikipedia.org/wiki/Backward_design 
 
Barlow, M. L. (1967). History of industrial education in the United States. Bennett. 
 
Best Value Schools (2020, March 6). Best Value Schools for Construction Management. Best 

Value Schools. Retrieved from https://www.bestvalueschools.com/rankings/construction-
management/ 

 
Blair, S., & Uhl, N. P. (1993). Using the Delphi method to improve the curriculum. Canadian 

Journal of Higher Education, 23(3), 107-28. 

https://www.acteonline.org/


84 

 

Blank, W. E. (1982). Handbook for developing competency-based training programs. 
Englewood Cliffs, NJ: Prentice-Hall, Inc. 

 
Bloom, Krathwohl, & Krathwohl, David R. (1956). Taxonomy of educational objectives: The 

classification of educational goals (1st ed.]. ed.). New York: Longmans, Green. 
 
Bruening, T. H., Scanlon, D. C., Hoover, T. S., Hodes, C., Shao, X., Dhital, P. et al (2002).  

Attributes and characteristics of exemplary, leading, and innovative career and technical 
education teacher preparation programs. National Research Center for Career and 
Technical Education. 

 
Burris, E. A. (1934). Building the frontier home. Minnesota History, 15(1), 43-55. 
 
Career and Technical Education. (2020). Retrieved October 2, 2018, from 

http://www.ncpublicschools.org/cte/ 
 
Clark, AC. (1997). Identification of quality characteristics for technology education programs in 

North Carolina [Unpublished doctoral dissertation]. North Carolina State University. 
 
Container Homes USA (2020). Container homes USA. Retrieved from 

https://containerhomesusa.com/ 
 
Cornish, E. (Ed.). (1977). The study of the future: An introduction to the art and science of 

understanding and shaping tomorrow's world. Transaction Publishers. 
 
DACUM International Training Center. (2020). About us. Retrieved October 13, 2019, from 

https://dacum.osu.edu/about-us/ 
 
Dalkey, N. C., Rourke, D. L., Lewis, R., & Snyder, D. (1972). Studies in the quality of life: 

Delphi and decision-making. Lexington Books. 
 
Daniel, W.W. (1978). Applied nonparametric statistics. Houghton Mifflin. 
 
Delbecq, A. L., Van de Ven, AH, & Gustafson, D. H (1986). Group techniques for program 

planning: A guide to nominal group and Delphi processes. Green Briar Press. 
 
Finch, C. R., & Crunkilton, J. R. (1999). Curriculum development in vocational and technical 

education. planning, content, and implementation. Allyn and Bacon. 
 
Fine Homebuilding, Great Houses (1992). Small houses. Newtown, CT: The Taunton Press, Inc. 
 
Flanders, F. B. (1988). Determining curriculum content for nursery/landscape course work in 

vocational agriculture for the 21st century: A futures study utilizing the Delphi technique 
[Doctoral dissertation, University of Georgia]. 

 
 



85 

 

Foster, P. N. (1997). Lessons from history: Industrial Arts/Technology Education as a case. 
Journal of Vocational and Technical Education, 13(2), 5-15. 

 
Fowles, J. (Ed.). (1978). Handbook of futures research. Greenwood Press. 
 
Freemantle, T. (2002, July 1). ‘Green” approach ripening/ Houston is slowly joint the movement 

toward environmentally friendly building practices. The Houston Chronicle, pp. A1. 
 
Gibbons, J. D. (1976). Nonparametric methods for quantitative analysis. Holt, Rinehart and 

Winston. 
 
Gordon, H. R. D., Schultz, D. (2020). The history and growth of career and technical education 

in America (5th ed.). Waveland Press.  
 
Grand Challenges for Engineering. (2020). Retrieved October 13, 2019, from 

http://www.engineeringchallenges.org/ 
 
Great Recession. (2020). Retrieved from 

https://en.wikipedia.org/wiki/Great_Recession#Housing_bubbles 
 
Gyarmathy, V. A., Johnston, L. G., Caplinskiene, I., Caplinskas, S., Latkin, C. A. (2014) A 

simulative comparison of respondent driven sampling with incentivized snowball 
sampling – The “strudel effect”. Drug and Alcohol Dependence 135, 71-77. DOI: 
https://doi.org/10.1016/j.drugalcdep.2013.11.020 

 
Hochheimer, C. J., Sabo, R. T., Krist, A. H., Day, T., Cyrus, J., & Woolf, S. H. (2016). Methods 

for Evaluating Respondent Attrition in Web-Based Surveys. Journal of medical Internet 
research, 18(11), e301. https://doi.org/10.2196/jmir.6342 

 
Hoepfl, M. (2013). Appropriate technology as the basis for a technology education curriculum. 

Technology Education for the Future: A Play on Sustainability. 
 
Hollars (March 28, 2019). A tiny home, but a big challenge! [Conference session] Presented at 

the meeting of the International Technology and Engineering Educators Association, 
Kansas City, KS. 

 
Iowa Board of Educational Examiners (2019). 5-12 Industrial Technology. Retrieved July 19, 

2020, from https://boee.iowa.gov/endorsement/5-12-industrial-technology 
 
Industrial Arts Curriculum Project (1970). The world of construction. (4th ed.). McKnight & 

McKnight Publishing Company. 
 
International Code Council (2018). 2018 International residential code for one and two family 

dwellings: Appendix Q tiny houses. Falls Church, VA: Retrieved from 
https://codes.iccsafe.org/public/document/IRC2018/appendix-q-tiny-houses 

 



86 

 

International Technology Education Association (2000). Standards for technological literacy: 
content for the study of technology. ITEA. 

 
International Technology and Engineering Educators Association. (2020). Standards for 

technological and engineering literacy: The role of technology and engineering in STEM 
education. https://www.iteea.org/STEL.aspx 

 
Janzen, M. (2012). Tiny house floor plans. Author 
 
Judd, R. C. (1972). Forecasting to consensus gathering: Delphi grows up to college needs. 

College and University Business. 53(1), 35-38, 43. 
 
Kicklighter, C. E., Kicklighter, J. C., & Baird, R. J. (1995). Architecture: Residential drawing 

and design. (7th ed.). The Goodheart-Wilcox Company, Inc. 
 
Krathwohl, D. R., & Anderson, L. W. (2001). A taxonomy for learning, teaching, and assessing: 

A revision of Bloom's taxonomy of educational objectives. Longman. 
 
Kruy, M. (2020). Libguides: education research guide: learning objectives & learning outcomes. 

Retrieved August 30, 2019, from http://libguides.ccsu.edu/c.php?g=736249&p=5262504 
 
Labonty, D., & Scott, J. C. (1993). Perceptions of experts about business teacher education. 

Journal of Education for Business, 69(2), 99-104. 
 
Laerd Statistics. (2018a). Kruskal-Wallis H Test using SPSS Statistics. 

https://statistics.laerd.com/spss-tutorials/kruskal-wallis-h-test-using-spss-statistics.php. 
 
Laerd Statistics. (2018b). Standard deviation. https://statistics.laerd.com/statistical-

guides/measures-of-spread-standard-deviation.php 
 
Lewy, A. (Ed.). (1977). Handbook of curriculum evaluation. Longman. 
 
Linstone, H. A., & Turoff: M. (1975). The Delphi method: Techniques and applications. 

Addison-Wesley Publishing. 
 
Livingston, W. (2018, May 18). Getting high school students interested in architecture careers. 

The National Council of Architectural Registration Boards (NCARB). 
https://www.ncarb.org/blog/getting-high-school-students-interested-architecture-careers. 

 
Log Cabin Hub (2020). The oldest log cabins in America. Log Cabin Hub. 

https://www.logcabinhub.com/olds-cabins/ 
 
Louche, D. (2016). Tiny house design & construction guide: Your guide to building a mortgage 

free, environmentally sustainable home. (2nd ed.). USA: Tilt Development 
 
Maslow, A. H. (1943). A theory of human motivation. Psychological review, 50(4), 370. 



87 

 

Maslow, A. H. (1970a). Motivation and personality. Harper & Row. HCC Certificate in 
Counselling Skills Page 8 

 
Maslow, A. H. (1970b). Religions, values, and peak experiences. Penguin. (Original work 

published 1964) 
 
McCurry, P. S. (1996). A Delphi study for perceptual modality classification of effective 

instructional activities in Tennessee marketing education. ERIC No. ED393975 
 
McLeod, S. (2007). Maslow's hierarchy of needs. Simply psychology, 1, 1-8. 
 
McMahon, G. G., (1972). Curriculum development in trade and industrial and technical 

education. Charles E. Merrill Publishing Co. 
 
Meyer, M.A., & Booker, J.M. (1990). Eliciting and analyzing expert judgement: A practical 

guide. U. S. Nuclear Regulatory Commission. 
 
Mitchell, R. (2014). Tiny house living: Ideas for building & living well in less than 400 square 

feet. Betterway Home Books. 
 
Mitchell, R. (2016). Tiny houses built with recycled materials: Inspiration for constructing tiny 

homes using salvaged and reclaimed supplies. Adams Media. 
 
Next Generation Science Standards (2020). Retrieved October 13, 2019, from 

https://www.nextgenscience.org/ 
 
NOAH Certified (2020). Certification process. NOAH Certified: Retrieved from 

https://noahcertified.org/certification-process/ 
 
North Carolina Department of Public Instruction (2012a). VoCATS Blueprints. IC21 Carpentry 

I. Retrieved from https://sites.google.com/a/dpsnc.net/dps-central/cte/course-blueprints 
 
North Carolina Department of Public Instruction (2012b). VoCATS Blueprints. IC22 Carpentry 

II. Retrieved from https://sites.google.com/a/dpsnc.net/dps-central/cte/course-blueprints 
 
North Carolina Department of Public Instruction (2012c). VoCATS Blueprints. IC23 Carpentry 

III. Retrieved from https://sites.google.com/a/dpsnc.net/dps-central/cte/course-blueprints 
 
North Carolina Department of Public Instruction (2015). VoCATS Blueprints. IC00 Core and 

Sustainable Construction. Retrieved from https://sites.google.com/a/dpsnc.net/dps-central 
/cte/course-blueprints 

 
North Carolina Department of Public Instruction (2017a). VoCATS Blueprints. IC62 Drafting II 

- Architectural. Retrieved from https://sites.google.com/a/dpsnc.net/dps-central/cte/ 
course-blueprints 

 



88 

 

North Carolina Department of Public Instruction (2017b). VoCATS Blueprints. IC62 Drafting 
III - Architectural. Retrieved from https://sites.google.com/a/dpsnc.net/dps-central/cte/ 
course-blueprints 

 
Norton, R. E. (1985). DACUM Handbook. (1st ed.). The Ohio State University. 
 
Norton, R. E., & Moser J. R. (2013). DACUM Handbook. (4th ed.). The Ohio State University. 
 
Olito, F. (2021). A tiny house is 87% cheaper than a regular home on average. Here are 5 states 

where tiny houses are the cheapest and 5 where they're the most expensive. Insider. 
Retrieved September, 2 2021, from https://www.insider.com/tiny-houses-cheapest-vs-
most-expensive-states-2021-8 

 
Parker, C., Scott, S., & Geddes, A. (2019). Snowball Sampling. Research Design for Qualitative 

Research. DOI: http://dx.doi.org/10.4135/9781526421036831710 
 
PCRN: Perkins V. (2020). Retrieved January 26, 2020, from 

https://cte.ed.gov/legislation/perkins-v 
 
Pierce, A. J. & Karwatka, D. (2005). Introduction to technology (3rd ed.). Glencoe/McGraw-

Hill. 
 
Reeves, G., & Jauch, L. R. (1978). Curriculum development through Delphi. Research in Higher 

Education, 8(2), 157-168. 
 
Rojewski, J. W., & Meers, G.D. (1991). Directions for future research in vocational special 

education. Urbana, Illinois: Illinois University, Dept. of Vocational and Technical 
Education. (ERIC Document Reproduction Service No. ED 339 837) 

 
Rowan, G. (2009). Compact cabins: Simple living in 1,000 square feet or less. Story Publishing. 
 
Sackman, H. (1975). Delphi critique: Expert opinion, forecasting, and group process. Lexington 

Books. 
 
Scott, D. G., Washer, B. A., & Wright, M. D. (2006). A Delphi study to identify recommended 

biotechnology competencies for first-year/initially certified technology education 
teachers. Journal of Technology Education. 17(2), 43-55. 

 
Seidman, I. (1998). Interviewing as qualitative research: A guide for researchers in education 

and the social sciences (2nd ed.). Teachers College Press. 
 
Shafer, J. (2013). Jay Shafer’s DIY book of backyard sheds and tiny houses. Fox Chapel 

Publishing Company. 
 
Siegel, S. (1956). Nonparametric statistics for the behavior sciences. McGraw-Hill. 
 



89 

 

Society of Manufacturing Engineers. (1977). Delphi forecast of manufacturing technology:  
Manufacturing systems material removal. University of Michigan. 

 
Sprent, P. (1993). Applied nonparametric statistical methods (2nd ed.). Chapman & Hall 
 
The Tiny Life (2020). What is the tiny house movement? Retrieved September 5, 2018, from 

https://thetinylife.com/what-is-the-tiny-house-movement/ 
 
Threeton, M (2007). The Carl D. Perkins Career and Technical Education (CTE) Act of 2006 

and the roles and responsibilities of CTE teachers and faculty members. Journal of 
Industrial Teacher Education, 44(1), 66-82. 

 
Tinker, A., & Burt, R. (2004). Greening the construction curriculum. International Journal of 

Construction Education and Research, 9(2), 26-33. 
 
Tiny house movement. (2018). Retrieved from 

https://en.wikipedia.org/w/index.php?title=Tiny_house_movement&oldid=858103932 
 
Trulia. (2016). 5 Reasons buying a tiny house is a mistake. Retrieved September 6, 2018, From 

https://www.forbes.com/sites/trulia/2016/11/08/5-reasons-buying-a-tiny-house-is-a-
mistake/ 

 
Tumbleweed Tiny House Company. (2017, January 18). High School Students Build Three Tiny 

Homes. https://www.tumbleweedhouses.com/tiny-house-lifestyle/high-school-students-
build-three-tiny-homes/. 

 
U.S. Department of Education. (2020). Office of Career, Technical, and Adult Education 

Retrieved September 4, 2018, from https://sites.ed.gov/octae/ 
 
US Green Building Council. (2020). LEED. Retrieved September 5, 2018, from 

https://new.usgbc.org/leed 
 
Van Mol, Christof. (2017). Improving web survey efficiency: the impact of an extra reminder 

and reminder content on web survey response. International Journal of Social Research 
Methodology, 20:4, 317-327. DOI: 10.1080/13645579.2016.1185255 

 
Volk, KS. (1990). Technology education curriculum guidelines for developing nations.  

[Unpublished doctoral dissertation, University of Maryland] College Park. 
 
Volk, KS. (1993). Technology education in developing countries: Guidelines for program design 

and evaluation. Journal of Industrial Teacher Education, 30(4), 68-85. 
 
Volk, KS. (1993). Curriculum development using the Delphi technique. The Technology 

Teacher, 52(4), 35-36. 
 
 

https://en.wikipedia.org/w/index.php?title=Tiny_house_movement&oldid=858103932
https://en.wikipedia.org/w/index.php?title=Tiny_house_movement&oldid=858103932
https://doi.org/10.1080/13645579.2016.1185255


90 

 

Wake Tech. (2019, December 4). Construction/Carpentry. Retrieved from  
https://www.waketech.edu/programs-courses/non-credit/enhance-your-career/building-
construction/nccer 

 
Welty, G. (1972). Problems of selecting experts for Delphi exercises. Academy of Management 

Journal 15(1), 121-124 
 
Wicklein, R. C. (1992). Critical issues and problems in technology education. Annual Meeting 

of the American Vocational Association, St. Louis, MO, 1-22. (ERIC Document 
Reproduction Service No. ED 354 341) 

 
Wicklein, R. C. (1993). Identifying critical issues and problems in technology education using a 

modified-Delphi technique. Journal of Technology Education, 5 (1), 54-71. 
 
Wilhelm, W. J. (1999). A Delphi study of entry-level workplace skills, competencies, and proof-

of-achievement products. Delta Pi Epsilon Journal, 41(2), 105-125. 
 
Wiggins, G., Wiggins, G. P., & McTighe, J. (2005). Understanding by design. Ascd. 
 
Wolbert, A. (2014, November 12). 19 Tiny house design tips. Compact Appliance. Retrieved 

from https://learn.compactappliance.com/tiny-house-design-tips/ 
 
Wright, T. R. & Brown, R. A. (2012). Exploring design, technology, and engineering. (3rd ed.). 

The Goodheart-Wilcox Company, Inc. 
  



91 

 

APPENDICES 

  



92 

 

Appendix A 

Institutional Review Board Application 
Institutional Review Board Approval (North Carolina State University) 
Institutional Review Board Approval (Millersville University) 

  



93 

 

Institutional Review Board Application 

 
NORTH CAROLINA STATE UNIVERSITY 
INSTITUTIONAL REVIEW BOARD FOR THE USE OF HUMAN SUBJECTS IN RESEARCH 
SUBMISSION FOR NEW STUDIES 
Protocol Number 23670 
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Delphi study for Tiny House Construction Course Objectives 
IRB File Number: 
Original Approval Date: 
12/15/2020 
Approval Period 
12/15/2020 - 01/01/2100 
Source of funding (provide name of funder not account number): 
NCSU Faculty point of contact for this protocol:NB: only this person has authority to submit the protocol 
Clark, Aaron Catron: Science, Technology, Engineering, & Mathematics Education (STEM) 
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No 
Preliminary Review Determination 
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Is this research being conducted by a student? 
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Is this research for a thesis/disseration/capstone? 
Yes 
Is this research for a dissertatiion? 
No 
Is this independent research? 
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Is this research for a course? 
No 
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No 
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If so, please explain 
If you anticipate additional NCSU-affiliated investigators (other than those listed on the Title tab) may be involved in this research, 
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Yes 
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recruitment, consent process, data collection or handling of identifiable information/specimens a reliance agreement may be 
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information, please contact irb-coordinator-admin@ncsu.edu 
I am a grad student at NC State, and a faculty member at Millersville University. I will be conducting this 
research as a 
grad student only. I am required to disclose that I will be getting additional IRB approval/exemption from 
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after NC State gives theirs. 
What is NCSU's role in this research? 
Institution of Record for my Graduate Studies. My faculty PI is at NC State. My research is being done as 
a condition of 
my dissertation. 
Describe funding flow, if any (e.g. subcontractors) 
None 
Is this international research? 
No 
Identify the countries involved in this research 
An IRB equivalent review for local and cultural context may be necessary for this study. Can you recommend consultants with 
cultural expertise who 
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contact information for consultant(s). A local context review may lengthen the time it takes for your approval. 
Adults 18 - 64 in the general population? 
Yes 
NCSU students, faculty or staff? 
Yes 
Adults age 65 and older? 
No 
Minors (under age 18--be sure to include provision for parental consent and/or child assent). If minors are included in your research, 
please read 
through the NC State University Regulation for your additional responsibilities. Following this regulation is a requirement of your 
affiliation with NC 
State.? 
No 
List ages or age range: 
Could any of the children be "Wards of the State" (a child whose welfare is the responsibility of the state or other agency, institution, 
or entity)? 
No 
Please explain: 
Prisoners (any individual involuntarily confined or detained in a penal institution -- can be detained pending arraignment, trial or 
sentencing)? 
No 
Pregnant women? 
No 
Are pregnant women the primary population or focus for this research? 
No 
Provide rationale for why they are the focus population and describe the risks associated with their involvment as participants 
Fetuses? 
No 
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Students? 
No 
Does the research involve normal educational practices? 
No 
Is the research being conducted in an accepted educational setting? 
No 
Are participants in a class taught by the principal investigator? 
No 
Are the research activities part of the required course requirements? 
No 
Will course credit be offered to participants? 
No 
Amount of credit? 
No 
If class credit will be given, list the amount and alternative ways to earn the same amount of credit.Note: the time it takes to gain the 
same amount of 
credit by the alternate means should be commensurate with the study task(s) 
How will permission to conduct research be obtained from the school or district? IRB approval is not permission to conduct the 
research. You need to 
access a gatekeeper. If you are implementing a survey with NC State populations, please make sure you follow the NC State survey 
regulation. 
Will you utilize private academic records? 
No 
Explain the procedures and document permission for accessing these records. 
Employees? 
No 
Describe where (in the workplace, out of the workplace) activities will be conducted. 
From whom and how will permission to conduct research on the employees be obtained? 
How will potential participants be approached and informed about the research so as to reduce any perceived coercion to 
participate? 
Is the employer involved in the research activities in any way? 
No 
Please explain: 
Will the employer receive any results from the research activities (i.e. reports, recommendations, etc.)? 
No 
Please explain. How will employee identities be protected in reports provided to employers? 
Impaired decision making capacity/Legally incompetent? 
No 
How will competency be assessed and from whom will you obtain consent? 
Mental/emotional/developmental/psychiatric challenges? 
No 
Identify the challenge and explain the unique risks for this population. 
Describe any special provisions necessary for consent and other study activities (e.g., legal guardian for those unable to consent). 
People with physical challenges? 
No 
Identify the challenge and explain the unique risks for this population. 
Describe any special provisions necessary for working with this population (e.g., witnesses for the visually impaired). 
Economically or educationally disadvantaged? 
No 
Racial, ethnic, religious and/or other minorities? 
No 
Non-English speakers? 
No 
Describe the procedures used to overcome any language barrier. 
Will a translator be used? 
No 
Provide information about the translator (who they are, relation to the community, why you have selected them for use, 
confidentiality measures being 
utilized). 
Explain the necessity for the use of the vulnerable populations listed. 
N/A 
State how, where, when, and by whom consent will be obtained from each participant group. Identify the type of consent (e.g., 
written, verbal, 
electronic, etc.). Label and submit all consent forms. Consent Form Template for NC State Research -- Adults Parental Permission 
and Minor Assent 
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Informed Consent Documentation is provided to the participants via Email and Qualtrics. Participants will 
be able to read 
the document and decide if they wish to move forward with participation or not. A downloadable or 
printable version will 
be made available to them as well. 
If any participants are minors, describe the process for obtaining parental consent and minor's assent (minor's agreement to 
participate). 
N/A 
Are you applying for a waiver of the requirement for consent (no consent information of any kind provided to participants) for any 
participant group(s) in 
your study? 
No 
For each participant group that you are requesting a waiver of consent for, please state what method this waiver is needed for, why 
it is needed and 
address each of the above 5 criteria to justify why your study qualifies for a waiver of consent. 
Are you applying for an alteration (exclusion of one or more of the specific required elements) of consent for any participant group(s) 
in your study? 
No 
Identify which required elements of consent you are altering, describe the participant group(s) for which this waiver will apply, and 
justify why this 
waiver is needed. 
Are you applying for a waiver of signed consent (consent information is provided, but participant signatures are not collected)? A 
waiver of signed 
consent may be granted only if: The research involves no more than minimal riskThe research involves no procedures for which 
consent is normally 
required outside of the research context. 
No 
Would a signed consent document be the only document or record linking the participant to the research? 
No 
Is there any deception of the human subjects involved in this study? 
No 
Describe why deception is necessary and describe the debriefing procedures.Does the deception require a waiver or alteration of 
informed consent 
information?Describe debriefing and/or disclosure procedures and submit materials for review.Are participants given the option to 
destroy their data if 
they do not want to be a part the study after disclosure? 
For each participant group please indicate how many individuals from that group will be involved in the research. Estimates or 
ranges of the numbers 
of participants are acceptable. Please be aware that participant numbers may affect study risk. If your participation totals differ by 
10% from what was 
originally approved, notify the IRB. 
Two groups of participants, pulled from same pool of participants. Group A (9-21 participants) provides 
their expert 
opinion, Group B (3 participants) reviews analysis and controls for researcher bias. 
How will potential participants be be found and selected for inclusion in the study? 
Nomination from peers, experts, and identified bodies of work. Once nominated these individuals will be 
informed of 
their nomination, and will be given the information and informed consent to make a determination on their 
participation. 
For each participant group, how will potential participants be approached about the research and invited to participate? Please 
upload necessary 
scripts, templates, talking points, flyers, blurbs, and announcements. 
See Uploaded Participant Communications Files 
Describe any inclusion and exclusion criteria for your participants and describe why those criteria are necessary (If your study 
concentrates on a 
particular population, you do not need to repeat your description of that population here.) Inclusion and exclusion criteria should be 
reflected in all of 
your recruitment materials and consent forms. 
Participants must be either a secondary educator, post-secondary educator, or industry professional that 
designs and/or 
builds tiny houses. 
Is there any relationship between researcher and participants - such as teacher/student; employer/employee? 
No 



97 

 

What is the justification for using this participant group instead of an unrelated participant group? Please outline the steps taken to 
migitate risks to 
participants from the pre-existing relationship, including power dynamics of this relationship and/or perceived coercion. 
Describe any risks associated with conducting your research with a related participant group. 
Describe how this relationship will be managed to reduce risk during the research. 
How will risks to confidentiality be managed? 
Address any concerns regarding data quality (e.g. non-candid responses) that could result from this relationship. 
In the following questions describe in lay terms all study procedures that will be experienced by each group of participants in this 
study.For each group 
of participants in your study, provide a step-by-step description of what they will experience from beginning to end of the study 
activities. 
they will get emails with links to Qualtrics and be notified of the time requirements for completion. In 
Qualtrics, they will 
receive information on how the Delphi Process works, and what their role is in the Delphi Process. Survey 
1 is a 
demographics survey (Groups A and B). Survey 2 (Group A) is where participants provide their expert 
opinion on the 
topic. Analysis of Survey 2 (Group B) reviews the researcher work and controls for researcher bias. 
Survey 3 (Group A) 
rate the items on importance from Survey 2 on a Likert scale. Analysis of Survey 3 (Group B) reviews the 
researcher 
work and controls for researcher bias. Survey 4 (Group A) is where participants rank in order of 
importance the items 
from Survey 3. Analysis of Survey 4 (Group B) reviews the researcher work and controls for researcher 
bias. Survey 5 
(Group A) gives final approval of items from Survey 4. Analysis of Survey 5 (Group B) reviews the 
researcher work and 
controls for researcher bias. Last communications are to disseminate results and dissertation when 
complete. 
Are you requesting the use of existing information to be used as data for this research project or are you requesting secondary data 
to be used as data 
for this research project? (Discuss the following: access, transfer, storage, destruction, (re)identifiable nature of the data and if data 
is subject to 
FERPA or HIPAA) 
NO 
Social/Reputational? 
No 
Psychological/Emotional? 
No 
Financial/Employability? 
No 
Legal? 
No 
Physical? 
No 
Academic (affect grades, graduation)? 
No 
Employment (affect job)? 
No 
Financial (affect financial welfare)? 
No 
Medical (harm to treatment)? 
No 
Insurability (harm to eligibility)? 
No 
Legal (reveals unlawful behavior)? 
No 
Private behavior (harm to relationships/reputation)? 
No 
Religious Issues/Beliefs? 
No 
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Describe the nature and degree of risk that this study poses. Describe the steps taken to minimize these risks. You CANNOT leave 
this blank, say 
'N/A', none' or 'no risks'. You can say "There is minimal risk associated with this research." For each 'Yes' selected above, describe 
the probability of 
the risk occuring and the magnitude of harm should the risk occur. Discuss how you are mitigating those risks through participant 
selection, study 
design, and data security. 
There is minimal risk associated with this research. 
If you are accessing private records, describe how you are gaining access to these records, what information you need from the 
records, and how you 
will receive/record data. Private records may include: educational, medical, financial, employment. Some of these private records 
may be subject to 
laws such as FERPA and HIPAA. Your content here should match what you've discussed on the procedures tab. 
N/A 
Are you asking participants to disclose information about other individuals (e.g., friends, family, co-workers, etc.)? 
No 
You have indicated that you will ask participants to disclose information about other individuals (see Populations tab). Describe the 
data you will collect 
and discuss how you will protect confidentiality and the privacy of these third-party individuals. 
If you are collecting information that participants might consider personal or sensitive or that if revealed might cause 
embarrassment, harm to 
reputation or could reasonably place the subjects at risk of criminal or civil liability, what measures will you take to protect 
participants from those 
risks? 
de-identification and reporting aggregate data only. 
If any of the study procedures could be considered risky in and of themselves (e.g. study procedures involving upsetting questions, 
stressful situations, 
physical risks, etc.) what measures will you take to protect participants from those risks? 
N/A 
Describe the anticipated direct benefits to be gained by each group of participants in this study (compensation is not a direct 
benefit). 
N/A 
If no direct benefit is expected for participants describe any indirect benefits that may be expected, such as to the scientific 
community or to society. 
There are no direct benefits for participation in the research. The indirect benefits are contributing to 
knowledge, sharing 
one's experiences to benefit others, potentially affecting a point of view and feeling useful. 
Will you be receiving already existing data without identifiers for this study? 
No 
Will you be receiving already existing data which includes identifiers for this study? 
No 
Describe how the benefits balance out the risks of this study. 
Will data be collected in a way that would not allow you to link any identifying information to a participant? 
No 
Will any identifying information be recorded with the data (ex: name, phone number, IDs, e-mails, etc.)? 
Yes 
Will you use a master list, crosswalk, or other means of linking a participant's identity to the data? 
Yes 
Will it be possible to identify a participant indirectly from the data collected (i.e. indirect identification from demographic information)? 
No 
Audio recordings? 
No 
Video recordings? 
No 
Images? 
No 
Digital/electronic files? 
No 
Paper documents (including notes and journals)? 
No 
Physiological Responses? 
No 
Online survey? 
Yes 
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Restricted Access (who, what, when, where)? 
Yes 
Password Protection (files, folders, drives, workstations)? 
Yes 
Suggestion of anonymous browsing? 
No 
Locks (office, desks, cabinets, briefcases)? 
No 
VPN (transfer, upload, download, access)? 
No 
Encryption (files, folders, drives)? 
No 
Describe all participant identifiers that will be collected from each data collection method (surveys, interviews, focus groups, existing 
data, background 
data collected via host site or software). Discuss why it is necessary to record identifiers at all and describe the deidentifying 
process 
Name of Nominee: [Blank] 
Email of Nominee: [Blank] 
Phone Number of Nominee (Optional): [Blank] 
Address of Nominee (Optional): [Blank] 
Which type of expert are they? Please select the category that applies to your nominee. 
Secondary Educators who build or design tiny houses with their students. 
Middle School 
High School 
Other: [Please Specify] 
Post-Secondary Educators who build or design tiny houses with their students. 
Trade School Educator 
Community College Educator 
University Educators 
Other: [Please Specify] 
Industry Professionals who build or design tiny houses. 
Designers 
Builders 
Contractors 
Workshop Leaders 
Other: [Please Specify] 
This is used only to show the diversity of participant pool. Reported data will not be tied to individuals, but 
the group 
decisions. 
Identifiers for expert area help to show the diversity of the participant pool to ensure that experts from 
multiple areas are 
being consulted. This way aggregate data can be reflective of the whole and not just a particular group. 
This would show 
that consensus was reached across multiple expert areas. 
Name and email of nominee are only used for contact (email) purposes to share this Qualtrics link. There 
is no need to 
tie data to a participant individually, but potentially their expert group. The three groups are "Secondary", 
"Post 
Secondary, and "Professional"... The participant data on will only be uses in aggregate to show 
consensus across 
multiple levels of expert area (middle school, high school, other) for secondary education group. Again 
this is just to 
show that consensus was reached for all levels of participants in the various groups. Tee collection of 
name and email 
are for contact purposes only, and verification of an email where they will receive the survey. 
If recording identifiable information about participants, discuss any links between the data and the participants and why you need to 
retain them. 
Discuss destruction of links or removal of identifers. 
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Only need to retain email addresses for dissemination. After dissemination, this information can be 
deleted. A master list 
of contacts will be kept for email purposes, names and contact information, the data collected on expert 
level and their 
responses will only be used if a participant wishes to withdraw their participation, at which time their data 
can be 
removed so the data being recorded and used for publication is only form participants who consent and 
complete the 
research. After the research is complete, the identifying data (name and contact) will not be connected to 
the remainder 
of the data (responses), and that data will only be shared as aggregate data. 
Discuss if you'll be working with your departmental IT to create a data management plan and if you're using NC State managed 
devices, NC State 
Google Drive or other NC State non-networked device. If using a personal device, discuss data protection. 
I will be using NC State Google Drive for data storage with any participant information. After de-
identification and 
crosswalk deletion, data will no longer require such strict security as there will be no participant 
identification tied to the 
group decisions. 
Describe any ways that participants themselves or third parties discussed by participants could be identified indirectly from the data 
collected, and 
describe measures taken to protect identities. (Data can be reidentified by researcher access, technology employed, researcher 
expertise, and 
triangulation of data or other information. Discuss the probability of reidentification and the magnitude of harm to participants should 
the data be 
reidentified. Discuss the probability of reidentification occuring and the magnitude of harm should it occur). 
surveys are done individually, no identification of participants with reported data. demographic data is 
descriptive and 
anonymous between participants. % of males or females, # of secondary or post secondary teachers... no 
names, no 
employers. Reidentification has a low probability as data will be shared as aggregate. The type of data 
being collected 
should have an extremely low magnitude of harm should reidentification occur. It is their professional 
opinion, and 
should not be in conflict with their professional work. 
For all recordings of any type:Describe the type of recording(s) to be made Describe the safe storage of recordings Who will have 
access to the 
recordings? Will recordings be used in publications or data reporting? Will images be altered to de-identify?Will recordings be 
transcribed and by 
whom? 
N/A 
Describe how data will be reported (aggregate, individual responses, use of direct quotes) and describe how identities will be 
protected in study 
reports. Reporting data may sometimes reidentify your participants. If needed, you can adjust how you report your data to protect 
the identities of your 
participants. Discuss. 
aggregate data only. no direct quotes used. Reports may include information such as: Our participant 
pool included 
Middle School, High School, Trade School, Community College, University, and Design Professionals. 
Participants were 
80% male, and 65% white. AT NO POINT will the data indicate identifiers that may single out a participant 
due to 
race/ethnicity/gender/or level of professional expert. 
Will anyone besides the PI or the research team have access to the data (including completed surveys) from the moment they are 
collected until they 
are destroyed? This includes sharing data with sponsors, journals, or using the data for future research endeavors. If you are 
sharing the data, this 
should be in your consent form. 
No, PI and Researcher only. Stored data will not include identifiers such as name or email. It may be 
used for future 
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publication, but there will not be a way to retrieve identifying information. Deidentified data may be used in 
future 
research. 
Describe any compensation that participants will be eligible to receive, including what the compensation is, any eligibility 
requirements for that 
compensation, and how that compensation will be delivered. Examples of compensation include: monetary compensation, research 
credits, 
raffle/drawing, novel items. Make sure to check with your department regarding issues of tracking payments as your department 
accounting office may 
have requirements that affect your human subjects privacy (such as the mandatory tracking of anyone who receives compensation). 
This tracking may 
influence the confidentiality/anonymity of your research and must be addressed in this application. 
None 
Explain compensation provisions if the participant withdraws prior to completion of the study. 
None 
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Institutional Review Board Approval (North Carolina State University) 

 
Dear Dominick Manusos: 
 
Date: December 15, 2020 
IRB Protocol 23670 has been assigned Exempt status 
Title: Delphi study for Tiny House Construction Course Objectives 
PI: Clark, Aaron Catron 
 
The research proposal named above has received administrative review and has been approved 
as exempt from the policy as outlined in the Code of Federal Regulations (Exemption: 46.101. 
Exempt d.2). Provided that the only participation of the subjects is as described in the proposal 
narrative, this project is exempt from further review. This approval does not expire, but any 
changes must be approved by the IRB prior to implementation. 
 

1. This committee complies with requirements found in Title 45 part 46 of The Code of 
Federal Regulations. For NCSU projects, the Assurance Number is: FWA00003429. 

2. Any changes to the protocol and supporting documents must be submitted and approved 
by the IRB prior to implementation. 

3. If any unanticipated problems or adverse events occur, they must be reported to 
the IRB office within 5 business days by completing and submitting the unanticipated 
problem form on 
the IRB website: http://research.ncsu.edu/sparcs/compliance/irb/submission-guidance/. 

4. Any unapproved departure from your approved IRB protocol results in non-compliance. 
Please find information regarding non-compliance here: http://research.ncsu.edu/sparcs-
docs/irb/non-compliance_faq_sheet.pdf. 

Please let us know if you have any questions. 
 
************************************************** 
 
NCSU IRB Office 
 
*Please contact ncsuirboffice@ncsu.edu if an official PDF approval letter with signature is 
required by your funding source.* 

http://research.ncsu.edu/sparcs/compliance/irb/submission-guidance/
http://research.ncsu.edu/sparcs-docs/irb/non-compliance_faq_sheet.pdf
http://research.ncsu.edu/sparcs-docs/irb/non-compliance_faq_sheet.pdf
mailto:ncsuirboffice@ncsu.edu
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Institutional Review Board Approval (Millersville University) 

 
Hi Dominick, 
  
Your protocol was approved. NC State remains IRB of record. 
  
Thanks, 
  
Rene 
  
Dr. René Muñoz, Director 
Sponsored Projects and Research Administration 
Division of Academic Affairs 
  
MILLERSVILLE UNIVERSITY 
P.O. Box 1002, Millersville, PA 17551-0302     
Phone:717-871-4457 | 717-871-4146 | rene.munoz@millersville.edu| www.millersville.edu 
 

 
 

  

mailto:rene.munoz@millersville.edu
http://www.millersville.edu/
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Appendix B 

Informed Consent for Participants 
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Informed Consent for Participants 

 
Informed Consent for Participation in Research Guidance  
Updated 7/12/2019  
  
Adult Informed Consent Form  
Title of Study: Curriculum development using the Delphi method for competency-based 
education courses.  
(eIRB # 23670)  
Principal Investigator: Dominick O. Manusos domanuso@ncsu.edu (Under the direction of Dr. 
Aaron Clark)  
Funding Source: None  
Faculty Point of Contact:  
Dr. Aaron Clark  
aclark@ncsu.edu  
What are some general things you should know about research studies?  
You are invited to take part in a research study. Your participation in this study is voluntary. You 
have the right to be a part of this study, to choose not to participate, and to stop participating at 
any time without penalty. The purpose of this research study is to gain a better understanding of 
how to develop classes or workshops that design or build tiny houses. . We will do this through 
asking you to participate in an online survey.  
You are not guaranteed any personal benefits from being in this study. Research studies also may 
pose risks to those who participate. You may want to participate in this research because you are 
involved with tiny houses or classes/workshops where tiny houses are built. You may not want to 
participate in this research due to your existing classes/workshops where you feel your 
professional input is not to be shared freely; or due to not wishing to fill out surveys online.  
Specific details about the research in which you are invited to participate are contained below. If 
you do not understand something in this form, please ask the researcher for clarification or more 
information. A copy of this consent form will be provided to you. If, at any time, you have 
questions about your participation in this research, do not hesitate to contact the researcher(s) 
named above or the NC State IRB office. The IRB office’s contact information is listed in the 
What if you have questions about your rights as a research participant? section of this form.  
What is the purpose of this study?  
The purpose of the study is to use your expert opinion to better design classes/workshops where 
tiny houses are designed or built.  
Am I eligible to be a participant in this study?  
There will be approximately 12-24 participants in this study.  
In order to be a participant in this study, you must agree to be in the study and be either a 
secondary educator, post-secondary educator, or industry professional that designs and/or builds 
tiny houses.  
You cannot participate in this study if you do not want to be in the study or if you are not a 
secondary educator, post-secondary educator, or industry professional that designs and/or builds 
tiny houses.  
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Informed Consent for Participation in Research  
What will happen if you take part in the study?  
If you agree to participate in this study, you will be asked to do all of the following:  
1. Fill out an online questionnaire which will include some demographic data and will include 4 
rounds of online surveys. a. The demographic data should not take more than 5-10 minutes.  
b. The first round may take a little extra time because your expert opinion may take some time to 
type up, maybe 20-30 minutes.  
c. The next rounds should go a little quicker because you will be using the survey to rate (1-5), 
rank (put in order), and accept (or deny) the data that makes the statistical cut. The last three 
rounds may take between 5-15 minutes each.  
d. Total time for the demographic data and the 4 rounds of Delphi should be between 40-85 
minutes.  
e. Because this study is collecting expert opinion from multiple experts by email, these rounds 
will be spread out over 12-16 weeks, so you will not be completing the questionnaire/survey in 
one sitting.  
 
 
The total amount of time that you will be participating in this study is 40-85 minutes. 
Risks and benefits  
There are minimal risks associated with participation in this research. The risks to you as a result 
of this research include confidentiality breaches. As this research is collecting demographic data 
and your expert opinion only, the severity of harm is extremely low. The data collected is being 
stored on a secure campus server, and within a secure cloud-based storage system. Demographic 
data used to describe the participants will not include names or places of employment and will 
only be used to describe the participant pool.  
There are no direct benefits to your participation in the research. The indirect benefits are 
contributing to knowledge, sharing one's experiences to benefit others, potentially affecting a 
point of view and feeling useful.  
Right to withdraw your participation  
You can stop participating in this study at any time for any reason. In order to stop your 
participation, please stop filling out the questionnaire and contact Dominick Manusos via email 
at domanuso@ncsu.edu. If you choose to withdraw your consent and to stop participating in this 
research, you can expect to have your name removed from the email list and any data you 
provided will be removed.  
Confidentiality, personal privacy, and data management  
Trust is the foundation of the participant/researcher relationship. Much of that principle of trust 
is tied to keeping your information private and in the manner that we have described to you in 
this form. The information that you share with us will be held in confidence to the fullest extent 
allowed by law. Protecting your privacy as related to this research is of utmost importance to us. 
How we manage, protect, and share your data are the principal ways that we protect your 
personal privacy. Data generated about you in this study will be de-identified.  
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Informed Consent for Participation in Research  
De-identified. De-identified data is information or bio-specimen(s) that at one time could 
directly identify you, but that we have recorded this data so that your identity is separated from 
the data. We will have a master list with your code and real name that we can use to link to your 
data. While we might be able to link your identity to your data at earlier stages in the research, 
when the research concludes, there will be no way your real identity will be linked to the data we 
publish.  
Data that will be shared with others about you will be de-identified because it will not be 
necessary to identify an individual response within the aggregate data of the completed research.  
To help maximize the benefits of your participation in this project, by further contributing to 
science and our community, your de-identified information or bio-specimens will be stored for 
future research and may be shared with other people without additional consent from you.  
Compensation  
You will not receive anything for participating.  
What if you have questions about this study?  
If you have questions at any time about the study itself or the procedures implemented in this 
study, you may contact the researcher, Dominick Manusos (Under the direction of Dr. Aaron 
Clark)  
domanuso@ncsu.edu  
Dr. Aaron Clark  
aclark@ncsu.edu  
What if you have questions about your rights as a research participant?  
If you feel you have not been treated according to the descriptions in this form, or your rights as 
a participant in research have been violated during the course of this project, you may contact the 
NC State IRB (Institutional Review Board) Office. An IRB office helps participants if they have 
any issues regarding research activities. You can contact the NC State IRB Office via email at 
irb-director@ncsu.edu or via phone at (919) 515-8754.  
Consent To Participate  
By participating in this research, I am affirming that I have read and understand the above 
information. All of the questions that I had about this research have been answered. I have 
chosen to participate in this study with the understanding that I may stop participating at any 
time without penalty or loss of benefits to which I am otherwise entitled. I am aware that I may 
revoke my consent at any time. 
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Appendix C 

Initial Email Requesting Nominations 
Nominee Email Requesting Participation 
Review Panel Notification with Explanation 
Expert Panel Notification with Explanation 
Demographics Questionnaire 
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Initial Email Requesting Nominations 

 
Dear Sir or Madam, 
  
My name is Dominick Manusos. I am a graduate student at North Carolina State University in 
the STEM Department; I am contacting you today in regards to my dissertation. My dissertation 
is called "Curriculum development using the Delphi method for competency-based education 
courses". In short, it is my intent to use the Delphi method to determine which educational 
objectives (course-level) should be included in a construction course that uses a "Tiny House" as 
the class project. Here is where I can use your assistance. The Delphi method uses a panel of 
experts to provide their expert opinion and I need help identifying experts in the "Tiny House" 
community. 
  
I have three expert tracks I am looking to fill: 
  

• Secondary Educators who build or design tiny houses with their students. 
o Middle School or High School 

  
• Post-Secondary Educators who build or design tiny houses with their students. 

o Community College and University Educators 
  

• Industry Professionals who build or design tiny houses. 
o Designers, Builders, Contractors, Workshop Leaders 

  
If you know of any individuals who fit within these categories and feel that they could be of 
assistance with this research please fill out the nomination form below, it should take no more 
than a minute or two to complete. Nominees will be contacted with more information including 
the Informed Consent Disclosure (attached), IRB Approval, and a brief explanation of the Delphi 
process and their responsibilities should they choose to participate. 
  
If you have further questions please feel free to contact me. 
  
Sincerely, 
  
Dominick Manusos (domanuso@ncsu.edu) 
Under the direction of: 
Dr. Aaron Clark (aclark@ncsu.edu) 
  
(Link to Qualtrics Survey) 
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Nominee Email Requesting Participation 

 
Dear Sir, 
 
My name is Dominick Manusos. I am a graduate student at North Carolina State University in 
the STEM Department; I am contacting you today in regards to my dissertation. My dissertation 
is called "Curriculum development using the Delphi method for competency-based education 
courses". 
In short, it is my intent to use the Delphi method to determine which educational objectives 
(course-level) should be included in a construction course that uses a "Tiny House" as the class 
project. These objectives can be used further for developing courses or workshops, or as a 
comparison to the courses or workshops with which you may already be involved. 
Here is where I can use your assistance. The Delphi method uses a panel of experts to provide 
their opinion; and you have been identified as a Tiny House expert by a colleague or due to 
your professional work. If you would like to contribute to this research by providing your 
professional input it would help me considerably with my dissertation. I will also be publishing 
my results as part of the dissertation process and would be happy to provide any participants with 
a copy of the results or a link to my dissertation for further review. 
I will include an Informed Consent Document below, this is so you can be properly informed 
before you participate in any research. At the end of this email there will be a survey (2-5 
minutes) with the option for you to agree to participate or opt out of participation. If you decide 
to participate, please know that you can change your mind at any time. If you agree to 
participate, I will provide more information as to the type of data I am trying to collect. 
 
Your input is greatly appreciated and I look forward to the results from this study. 
 
Sincerely, 
 
Dominick Manusos (domanuso@ncsu.edu) 
Under the direction of: 
Dr. Aaron Clark (aclark@ncsu.edu) 
  
  
Link to Demographic Survey and Agreement to Participate 
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Review Panel Notification with Explanation 

 
Dear Expert, 
 
 Thank you for agreeing to participate in this research. Your input will be extremely valuable 
to my research on educational objectives for a tiny house course/workshop. While the majority 
of experts will be on the Expert Panel, your input will be extremely useful on the  
 

Review Panel 
 
 Your professional expertise will help me (the researcher) to remain as unbiased as possible, 
while also providing clarity, consistency, and to review the surveys before they are sent out and 
also to review my analysis of the data once it comes in. 
 

The goal of this research is to have the expert panel reach consensus on which 
educational objectives (course-level) should be included in a construction class/workshop that 
designs and/or builds tiny houses. The researcher (that's me) will handle the analysis between 
rounds. 
 

As the Expert Review Panel, your responsibilities are to ensure my analysis is correct, 
and that my bias is kept in check. Each review session will come with instructions and provide 
you the data or survey for review. After your review, you will have an opportunity to approve, 
approve with suggested changes, or deny the work that's being reviewed. Once you are 
satisfied with my analysis or the survey, I will then use that information in the next round of the 
Delphi. 
 

The link below is the first round of the Delphi, where participants will be creating a big list 
of educational objectives for use in this study. I have provided 25 educational objectives 
compiled from various textbooks, course blueprints, and commercially available books on tiny 
home construction. These objectives are a combination of residential construction and tiny 
house construction. The participants will have the option to add their own (I assume my list is 
not exhaustive, nor all-encompassing). Please REVIEW the survey and the questions. Please 
ONLY ANSWER THE LAST QUESTION as it is for the reviewer. (The last question you see will 
be removed for the other participants) 
 

This process should take around 9-15 minutes of your time. If you have any questions 
please feel free to contact me or my research supervisor. 
 
Sincerely, 
 
Dominick Manusos (domanuso@ncsu.edu) 
Under the direction of: 
Dr. Aaron Clark (aclark@ncsu.edu) 
 

(Link to Round 1 Delphi Survey for Initial Review) 
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Expert Panel Notification with Explanation 

 
Dear Expert, 
 
 Thank you for agreeing to participate in this research. Your provided data will be extremely 
valuable to my research on educational objectives for a tiny house course/workshop. You and 
the majority of experts will be on the 
 

Expert Panel 
 

The goal is to have the experts (that's you) all agree (reach consensus) on which 
educational objectives (course-level) should be included in a construction class/workshop that 
designs and/or builds tiny houses. The researcher (that's me) will handle the analysis between 
rounds, so you get the fun part where you provide your expert opinion in the surveys to follow. I 
will then use various analysis techniques on the data to show how the group is working towards 
consensus. Each round will have instructions and will provide you with the survey for you to 
work through. In order to keep my emails as short as possible I will not go into detail how the 
analysis for each round is handled, but provide a brief overview of "what happened" with the 
data. 

Round 1 of the Delphi study is available for you now. Please use the link below to fill it 
out. This is the longer of the surveys and may take between 9-12 minutes to complete. 
 
If you have any questions please feel free to contact me or my research supervisor. 
 
Sincerely, 
 
Dominick Manusos (domanuso@ncsu.edu) 
Under the direction of: 
Dr. Aaron Clark (aclark@ncsu.edu) 
 

(Link to Round 1 Delphi Survey) 
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Demographics Questionnaire 

 

Participant Agreement Survey  

Start of Block: Default Question Block 

 Q1 

Click on the "Tiny House Informed Consent" link below. 

 After reading it you may choose to participate or not participate. 

Tiny House Delphi Informed Consent (Hyperlink) 

Q2 Having read the informed consent, are you willing to participate in this Tiny House 
Research? 

o Yes, I would like to participate.  (1) 
o No, I DO NOT wish to participate.  (2) 

Q3 The demographic data you are providing will only be used to report aggregate data. This 
means the data may have a percentage of males/females, or percentage of teachers vs industry 
professionals. Any personal information you provide will be de-identified when reported. Please 
provide the requested information below. 

Q4 Name (Optional) 

________________________________________________________________ 

Q5 Preferred Email Address for Surveys (Total of 5 including this one) 

________________________________________________________________ 

Q6 Which type of expert are you? Please select the category that most closely applies to your 
level of experience/expertise. 

o Middle School Teacher (Secondary)  (1) 
o High School Teacher (Secondary)  (2) 
o Other Secondary Teacher (Secondary)  (3) 
o Trade School Educator (Post-Secondary)  (4) 
o Community College Educator (Post-Secondary)  (5) 
o University Educator (Post-Secondary)  (6) 
o Other Post-Secondary Educator (Post-Secondary)  (7) 
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o Designer/Architect (Industry Professional)  (8) 
o Builder/Contractor (Industry Professional)  (9) 
o Workshop Leader (Industry Professional)  (10) 
o Other Industry Professional (Industry Professional)  (11) 

Q7 If you selected an "Other" category, please specify below.  

________________________________________________________________ 

Q8 Thank you for consenting to participate in this research. Here are the next steps that will take 
place: 

• Once all experts either agree or to participate (or not), they will be grouped into the 
following expert categories: 

o Secondary Educators 
o Post-Secondary Educators 
o Industry Professionals 

• Then, they will be split into two groups: 
o Expert Panel (most everyone) 
o Review Panel (1 from each category)                     

 For each round of the Delphi the following steps will be taken: 

1. Surveys will be sent to the experts, and they will provide their opinion.        
2. When complete, I combine answers and do some analysis 
3. Review panel looks over my work, makes sure it is accurate          
4. We move to the next round of the survey using the data from the previous round  

 Once all the rounds are complete, I will share the data with participants. If participants wish, I 
will also share my dissertation. 

For now, click the little red "next" arrow in the bottom right corner and keep an eye out for 
future emails. 

Best wishes and my sincere thanks, 

Dominick Manusos 
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Appendix D 

Email Notification to Review Panel for Round 1 
Email Notification to Expert Panel for Round 1 
Email Notification Reminder to Expert Panel for Round 1 
Table 2. List of Example Educational Objectives Provided for Round 
Round 1 Questionnaire 

   Table 3. Round 1 Educational Objective List Returned from Experts  
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Email Notification to Review Panel for Round 1 

 
See Appendix E: Review Panel Notification with Explanation 
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Email Notification to Expert Panel for Round 1 

 
See Appendix E: Expert Panel Notification with Explanation 
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Email Notification Reminder to Expert Panel for Round 1 

 
Hello experts, 
 
So far, we have gotten some great information from many of our experts, but your input is 
needed and extremely valuable. If you are still interested in participating the link for the survey 
is below. 
 
If for any reason you are no longer interested, please let me know so I can remove you from the 
email list and the rounds can advance. Thanks again and I look forward to your responses. 
 
(Survey Link) 
 
 
Regards, 
  
Dominick Manusos 
North Carolina State University 
domanuso@ncsu.edu 
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Table 2. List of Example Educational Objectives Provided for Round 1 

List of Example Educational Objectives 
Upon completion of this course, students will be able to: 

Safely use hand tools and power tools 
Understand the process of (residential) construction 
Interpret a set of construction plans (Blueprints) 
Design a tiny house 
Design a structure to meet building codes 
Build a structure to meet building codes 
Plan for storage during construction and for use of structure after construction 
Understand subfloor construction 
Apply wall framing procedures 
Implement roof and truss design 
Apply stair layout and building procedures 
Apply foundation procedures 
Apply roof framing procedures 
Apply roofing applications 
Apply thermal and moisture protection 
Apply exterior door and window installation 
Apply exterior finishing 
Apply interior finishes, hardware, and trim 
Apply electrical installation procedures 
Apply plumbing installation procedures 
Apply HVAC installation procedures 
Design an energy efficient structure 
Design a space efficient structure 
Design an environmentally friendly structure 
Design a structure that is sustainable 
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Round 1 Questionnaire 

 

Delphi Round 1 
 

 
Start of Block: Default Question Block 
 
Q1  
Delphi Round 1 Survey Information 
 (10-15 minutes)   
    
The information (data) that is needed for this research Background: When schools or 
professionals are teaching in classes or workshops, the content that they teach should be 
accurate, and appropriate for the type of learning they hope their students will achieve. Since 
tiny houses are a specific type of construction there may be specific content that must be 
covered for Tiny House design and/or construction. If tiny houses are being used as the activity 
for a construction class, there may be "traditional house construction" content as well as "tiny 
house construction content" that must be covered. 
 Planning for this content can happen in many ways; and there are many textbooks and 
research studies out there to help teachers and professionals plan for their classes or 
workshops. The planning for learning for this research will use objectives. 
 
   
Brief explanation of objectives and their levels For the purposes of this study, there are 
three levels of objectives that are used for class/workshop planning 
  
 Global Objectives - These are big picture goals for learning. 
 I.E. - "All students will leave Grades, 4, 8, and 12 having demonstrated competency over 
challenging subject matter" or "All workshop attendees will arrive at the workshop ready to 
learn". 
  
 Educational Objectives - These are used for course development or known as "course-level" 
objectives 
 I.E. - "The ability to read musical scores" or "The ability to safely use hand tools" 
  
 Instructional Objectives - These are typically used to direct daily lessons. 
 I.E. - "The student is able to distinguish between the four different punctuation marks" or "The 
student is able to safely use a cordless drill to make holes or fasten screws." 
  
 For the purposes of this study, I am interested in educational objectives, the course-level 
objectives used for planning.  
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 Educational objectives for traditional and tiny house construction    To be perfectly 
transparent, there are very limited resources on developing these very specific educational 
objectives. That is the reason why this research is being done. There are some free resources 
that may have educational objectives for a "carpentry" or "construction" course, but there are no 
publicly-available resources for "tiny house" design and construction.  The type of 
course/workshop that this research is intended to help inform is that of a high school, trade 
school, community college, university course, or professional workshop level.  The students may 
have limited to advanced knowledge or experience with construction or house design, and 
should be given enough information from this course to successfully understand, design, and 
build a tiny house using mostly traditional construction techniques.   Future research will 
determine if the information needed for this is too vast, and would look at splitting the content 
into multiple courses to allow for enough time for this amount of learning.  In an attempt to make 
this process easier for you as an expert, I have compiled a list of educational objectives for this 
research that have been pulled from multiple sources.  This list will have a combination of 
"traditional house construction" and "tiny house construction" educational objectives.      
You may choose to use all, some, or none of the examples provided. The list is not 
intended to be exhaustive, nor to guide your expert opinion in one direction or another. It is 
provided to assist you in your understanding of the type of information (data) that is being 
requested. And to streamline this survey to be respectful of your time. 
 
 
 
Q2 Through research, 25 easy-to-identify, objectives are provided in the next section. They will 
be broken up into 5 groups of 5 objectives. 
  
 You can choose to ACCEPT, REJECT, or MODIFY. Each of the provided objectives. 
  
 If you would like to "MODIFY" an objective you can provide your modification in the text box 
provided. 
  
 After you have reviewed these 25 objectives, if you would like to add any additional objectives 
you will be able to do so towards the end of this survey. Remember, these 25 objectives are 
here to aid the experts and be respectful of your time. 
  
 This provided list is just the initial gathering of objectives; for now you are just providing a big 
list of objectives you think should be part of a "tiny house" construction course. 
 

End of Block: Default Question Block  
Start of Block: Block 1 
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Q3 The Learner will be able to: Safely use hand tools and power tools. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q5 The Learner will be able to: Understand the process of (residential) construction. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q6 The Learner will be able to: Interpret a set of construction plans (blueprints). 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q7 The Learner will be able to: Design a tiny house. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
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Q8 The Learner will be able to: Design and build to meet building codes. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 

End of Block: Block 1  
Start of Block: Block 2 
 
Q9 The Learner will be able to: Plan for storage of tiny house during construction; and plan for 
use of structure after construction. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q10 The Learner will be able to: Understand subfloor construction and procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q11 The Learner will be able to: Apply wall framing procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
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Q12 The Learner will be able to: Implement Roof and Truss design. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q13 The Learner will be able to: Apply stair layout and building procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 

End of Block: Block 2  
Start of Block: Block 3 
 
Q14 The Learner will be able to: Apply foundation procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q15 The Learner will be able to: Apply roof framing procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
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Q16 The Learner will be able to: Apply roofing applications. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q17 The Learner will be able to: Apply thermal and moisture protection. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q18 The Learner will be able to: Apply exterior door and window installation. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 

End of Block: Block 3  
Start of Block: Block 4 
 
Q19 The Learner will be able to: Apply exterior finishing. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
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Q20 The Learner will be able to: Apply interior finishes, hardware, and trim. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q21 The Learner will be able to: Apply electrical installation procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q22 The Learner will be able to: Apply plumbing installation procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q23 The Learner will be able to: Apply HVAC installation procedures. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 

End of Block: Block 4  
Start of Block: Block 5 
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Q24 The Learner will be able to: Design an energy efficient structure. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q25 The Learner will be able to: Design a space efficient structure. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q26 The Learner will be able to: Design a structure that is environmentally friendly. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 
 
 
Q27 The Learner will be able to: Build a structure that is sustainable. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
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Q28 The Learner will be able to: Design and Build a structure that can be transported 
safely. 

o ACCEPT  (1)  

o REJECT  (2)  

o MODIFY  (3) ________________________________________________ 
 

End of Block: Block 5  
Start of Block: Block 6 
 
Q30 
 
 
 
 
Q29  
The 25 previously provided objectives are above. 
 
 
If you would like to add an objective please use the text box below. 
 
 
 You can add multiples in the same text box.   
 
 
Please separate objectives with a change of line or a semi-colon. 

o The Learner will be able to:  (1) 
________________________________________________ 

 

End of Block: Block 6  
Start of Block: Block 7 
 
Q30 Thank you for participating; your input is extremely valuable to this research.  
    
Next steps include:    Analysis by the Researcher.  Review from the Expert Reviewers.  Round 
2 of the Delphi will involve rating how impiortant you think the objectives are.  
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Q31 In order to keep this timeline on track I will be providing reminder emails for participants to 
complete their survey. Please provide your email below. This way I do not send reminders to 
those that have already completed the survey round. This information will not be tied to your 
data or your professional opinion.  

________________________________________________________________ 
 

End of Block: Block 7  
 
 
  



130 

 

Table 3. Round 1 Educational Objective List Returned from Experts 

Round 1 Educational Objectives (N=13) 
Upon completion of this course, students will be able to: 

Understand and Apply the safe use of hand tools and power tools. 
Understand the process of residential construction. 
Differentiate between full-scale and small-scale construction. 
Create a set of plans for construction. 
Interpret a set of plans for construction. 
Design a tiny house. 
Build a tiny house. 
Design a structure to meet acceptable codes (building, safety, municipal, etc.) 
Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 
Understand the process for designating and securing a worksite for tiny home construction. 
Plan for storage during construction. 
Plan for use of structure after construction. 
Plan for transportation of structure. 
Understand and Apply floor framing procedures. 
Understand and Apply finished flooring installation procedures. 
Differentiate between types, materials, and finishes for finished floors. 
Understand and Apply wall framing procedures. 
Understand and Apply roof framing procedures. 
Differentiate between framed and truss roofs. 
Understand and Apply stair construction procedures. 
Design stairs that meet code and/or can be used safely. 
Build stairs that meet code and/or can be used safely. 
Understand and Apply foundation construction procedures. 
Differentiate between permanent and temporary foundations. 
Understand and Apply roofing procedures. 
Differentiate between roofing products/materials. 
Understand and Apply moisture protection procedures 
Understand and Apply thermal protection procedures. 
Understand and Apply exterior door and window construction procedures. 
Understand and Apply exterior finishing procedures. 
Differentiate between exterior finishing products/materials. 
Understand and Apply interior finishing procedures. 
Differentiate between  interior finishing products/materials. 
Understand and Apply electrical installation procedures. 
Differentiate between electrical components, fixtures, and finishes. 
Understand and Apply plumbing installation procedures. 
Differentiate between plumbing components, fixtures, and finishes. 
Understand and Apply HVAC installation procedures. 
Differentiate between HVAC components, fixtures, and finishes. 
Design an energy efficient structure. 
Design a space efficient structure. 
Design an environmentally friendly structure. 
Understand the environmental impact of the structure. 
Design a structure that can apply principles of sustainability. 
Build a structure that can apply principles of sustainability. 
Design a structure within client specifications. 
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Round 1 Educational Objectives (N=13) 
Upon completion of this course, students will be able to: 

Build a structure within client specifications. 
Communicate with city and municipal officials effectively. 
Consider budgetary restrictions. 
Understand and Apply specialty utility connection procedures (campsite, RV, mobile home, ADU). 
Understand and Apply winterizing techniques. 
Understand and Apply certification and inspection processes for registration/insurance/title work. 
Understand and Apply cabinetry and millwork installation procedures. 
Differentiate between types and materials of cabinetry and millwork. 
Design interior lofted spaces. 
Build interior lofted spaces. 
Understand and Apply appliance installation procedures. 
Differentiate between types, and finishes of appliances. 
Apply principles of site factors including daylight, views, wind, vegetation, etc. into a structure. 
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Appendix E 

Email Notification to Review Panel for Round 2 
Email Notification to Expert Panel for Round 2 
Round 2 Questionnaire 
Table 4. Round 2 Educational Objectives by Average Rating   
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Email Notification to Review Panel for Round 2 

 
Reviewers, 
 
Based on your input I have adjusted the educational objectives. The following survey is Round 2 
of the Delphi. Here the experts will independently rate the importance of each educational 
objective. Objectives that receive an average score of 3.01 or higher (Statistical mean) will be 
kept. These objectives will be rated based off of the following description of the course and its 
int 
ended purpose. 
 
"What are the learning objectives to be included in a post-secondary, competency-based 
education course that focuses on residential construction and builds a tiny house as the project 
for the students?" 
 
I will break this down for the experts with the included explanation. 
 
These educational objectives are intended to be used in a course for students who are 
attending trade-school, community college, or university. The course is supposed to build 
student's knowledge and skills in residential construction; but uses a small-scale (tiny house) as 
the class project as opposed to a full-scale residential home. Research in this area has shown 
that there are schools (secondary and post-secondary) that use this technique; however, there 
are no widely-available curricula for a course (or courses) like this. There is also evidence to 
support that the construction methods between full-scale and small-scale,while similar, may 
have distinctly different techniques that must be used for proper "tiny house" construction 
 
The purpose of this research is to bring experts together to agree on which educational 
objectives are to be included in a post-secondary, competency-based education course that 
focuses on residential construction and builds a tiny house as the project for the students. 
 
With that in mind, your next task as an expert is to independently rate how important each 
objective is in relation to the type of course being developed. You will be given the educational 
objectives and will then rate them on a scale of 1 to 5; 1 being low importance, and 5 being high 
importance. Remember at this stage each objective is considered independently from the rest, 
and you choose how important it would be to include that objective in the described course. 
 
(Survey Link) 
 
Regards, 
  
Dominick Manusos 
North Carolina State University 
domanuso@ncsu.edu 
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Email Notification to Expert Panel for Round 2 

 
Dear Expert, 
 
 
I am grateful for your input thus far. Round 1 has been completed, your input has been compiled 
and reviewed by the Review Panel. In this next round of the Delphi you are being asked to rate 
each objective independently from one another. Essentially, you decide how important each 
one of the provided objectives are. 
 
 
As a reminder, these educational objectives are intended to be used in a course for students 
who are attending trade-school, community college, or university. The course is supposed to 
build student's knowledge and skills in residential construction; but uses a small-scale (tiny 
house) as the class project as opposed to a full-scale residential home. Research in this area 
has shown that there are schools (secondary and post-secondary) that use this technique; 
however, there are no widely-available curricula for a course (or courses) like this. There is also 
evidence to support that the construction methods between full-scale and small-scale, while 
similar, may have distinctly different techniques that must be implemented for proper "tiny 
house" construction. 
 
 
Your task is to rate each objective on how important it would be to include in a course like this. 
You are asked to rate them on a scale of 1 to 5, where 1 is low or not important, and 5 is high or 
very important. 
 
 
Due to the nature of this type of research, the 25 objectives have grown to 59. This was due to 
keeping the language consistent and adding a handful of objectives that came from your input. 
The next 3 rounds will be used to determine which of these objectives will be kept. 
 
 
If you have any questions please feel free to contact me or my research supervisor. 
 
 
Sincerely, 
 
 
Dominick Manusos (domanuso@ncsu.edu) 
Under the direction of: 
Dr. Aaron Clark (aclark@ncsu.edu) 
 
 
(Link to Round 2 Delphi Survey) 
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Round 2 Questionnaire 

 

Delphi Round 2 
 

 

Start of Block: Default Question Block 

 
Q1 Experts, 
  
 Your input and suggestions from Round 1 of this Delphi have been compiled and used to 
develop the following educational objectives. The review panel has provided their input on the 
objectives for wording and consistency. The combined and modified list of objectives has grown 
to a total of 59 educational objectives. Your input in the next 3 rounds will help to achieve 
consensus on which objectives to keep. 
    
These educational objectives are intended to be used in a course for students who are 
attending trade-school, community college, or university. The course is supposed to build 
student's knowledge and skills in residential construction; but uses a small-scale (tiny house) 
as the class project as opposed to a full-scale residential home.   
 
 Research in this area has shown that there are schools (secondary and post-secondary) that use 
this technique; however, there are no widely-available curricula for a course (or courses) like 
this. There is also evidence to support that the construction methods between full-scale and 
small-scale, while similar, may have distinctly different techniques that must be used for proper 
"tiny house" construction.  
 The purpose of this Delphi research is to bring experts together to agree on which educational 
objectives are to be included in a post-secondary, competency-based education course that 
focuses on residential construction and builds a tiny house as the project for the students. 
  
 With that in mind, your next task as an expert is to independently rate how important each 
objective is in relation to the type of course being developed. You will be given the educational 
objectives and will then rate them on a scale of 1 to 5; 1 being low or not important, and 5 being 
high or very important. 
  
 Remember at this stage each objective is considered independently from the rest, and you 
choose how important it would be to include that objective in the described course. 
  
   
 
End of Block: Default Question Block 

 

Start of Block: Block 1 



136 

 

 
Q2 Using your professional expertise; rate how important each of the provided objectives would 
be for the described course.  
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Course Description: a post-secondary, competency-based education course that focuses on 
residential construction and builds a tiny house as the project for the students. 
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1 

 Not 
 Important  (1) 

 
2  

   (2) 

 
3 

 Moderately 
 Important  (3) 

 
4  

   (4) 

 
5 

 Very 
 Important  (5) 

Understand 
and Apply the 

safe use of 
hand tools and 

power tools. 
(1)  

o  o  o  o  o  

Understand 
the process of 

residential 
construction. 

(2)  

o  o  o  o  o  

Differentiate 
between full-

scale and 
small-scale 

construction. 
(3)  

o  o  o  o  o  

Create a set of 
plans for 

construction. 
(4)  

o  o  o  o  o  
Interpret a set 

of plans for 
construction. 

(5)  
o  o  o  o  o  

Design a tiny 
house. (6)  o  o  o  o  o  

Build a tiny 
house. (7)  o  o  o  o  o  
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Design a 
structure to 

meet 
acceptable 

codes 
(building, 

safety, 
municipal, 

etc.) (8)  

o  o  o  o  o  

Build a 
structure to 

meet 
acceptable 

codes. 
(building, 

safety, 
municipal, 

etc.) (9)  

o  o  o  o  o  

Understand 
the process for 

designating 
and securing a 

worksite for 
tiny home 

construction. 
(10)  

o  o  o  o  o  

Plan for 
storage during 
construction. 

(11)  
o  o  o  o  o  

Plan for use of 
structure after 
construction 

(12)  
o  o  o  o  o  

Plan for 
transportation 

of structure 
(13)  

o  o  o  o  o  
Understand 
and Apply 

floor framing 
procedures 

(14)  

o  o  o  o  o  
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Understand 
and Apply 
finished 
flooring 

installation 
procedures 

(15)  

o  o  o  o  o  

 
 
End of Block: Block 1 

 

Start of Block: Block 2 

 
Q4 Using your professional expertise; rate how important each of the provided objectives would 
be for the described course.  
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Course Description: a post-secondary, competency-based education course that focuses on 
residential construction and builds a tiny house as the project for the students. 
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1 

 Not 
 Important  

(1) 

 
2  

   (2) 

 
3 

 Moderately 
 Important  (3) 

 
4  

   (4) 

 
5 

 Very 
 Important  

(5) 

Differentiate 
between types, 
materials, and 

finishes for finished 
floors. (1)  

o  o  o  o  o  

Understand and 
Apply wall framing 

procedures. (2)  
o  o  o  o  o  

Understand and 
Apply roof framing 

procedures. (3)  
o  o  o  o  o  

Differentiate 
between framed 

and truss roofs. (4)  
o  o  o  o  o  

Understand and 
Apply stair 

construction 
procedures. (5)  

o  o  o  o  o  
Design stairs that 
meet code and/or 
can be used safely. 

(6)  
o  o  o  o  o  

Build stairs that 
meet code and/or 
can be used safely. 

(7)  
o  o  o  o  o  

Understand and 
Apply foundation 

construction 
procedures. (8)  

o  o  o  o  o  
Differentiate 

between 
permanent and 

temporary 
foundations. (9)  

o  o  o  o  o  
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Understand and 
Apply roofing 

procedures. (10)  
o  o  o  o  o  

Differentiate 
between roofing 

products/materials. 
(11)  

o  o  o  o  o  
Understand and 
Apply moisture 

protection 
procedures (12)  

o  o  o  o  o  
Understand and 
Apply thermal 

protection 
procedures. (13)  

o  o  o  o  o  
Understand and 

Apply exterior door 
and window 
construction 

procedures. (14)  

o  o  o  o  o  

Understand and 
Apply exterior 

finishing 
procedures. (15)  

o  o  o  o  o  
 
 
End of Block: Block 2 

 

Start of Block: Block 3 

 
Q5 Using your professional expertise; rate how important each of the provided objectives would 
be for the described course.  
    



144 

 

Course Description: a post-secondary, competency-based education course that focuses on 
residential construction and builds a tiny house as the project for the students. 
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1 

 Not 
 Important  

(1) 

 
2  

   (2) 

 
3 

 Moderately 
 Important  (3) 

 
4  

   (4) 

 
5 

 Very 
 Important  

(5) 

Differentiate 
between exterior 

finishing 
products/materials. 

(1)  

o  o  o  o  o  

Understand and 
Apply interior 

finishing 
procedures. (2)  

o  o  o  o  o  
Differentiate 

between  interior 
finishing 

products/materials. 
(3)  

o  o  o  o  o  

Understand and 
Apply electrical 

installation 
procedures. (4)  

o  o  o  o  o  
Differentiate 

between electrical 
components, 
fixtures, and 
finishes. (5)  

o  o  o  o  o  

Understand and 
Apply plumbing 

installation 
procedures. (6)  

o  o  o  o  o  
Differentiate 

between plumbing 
components, 
fixtures, and 
finishes. (7)  

o  o  o  o  o  

Understand and 
Apply HVAC 
installation 

procedures. (8)  
o  o  o  o  o  
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Differentiate 
between HVAC 
components, 
fixtures, and 
finishes. (9)  

o  o  o  o  o  

Design an energy 
efficient structure. 

(10)  
o  o  o  o  o  

Design a space 
efficient structure. 

(11)  
o  o  o  o  o  

Design an 
environmentally 

friendly structure. 
(12)  

o  o  o  o  o  
Understand the 
environmental 
impact of the 
structure. (13)  

o  o  o  o  o  
Design a structure 

that can apply 
principles of 

sustainability. (14)  
o  o  o  o  o  

Build a structure 
that can apply 
principles of 

sustainability. (15)  
o  o  o  o  o  

 
 
End of Block: Block 3 

 

Start of Block: Block 4 

 
Q6 Using your professional expertise; rate how important each of the provided objectives would 
be for the described course.  
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Course Description: a post-secondary, competency-based education course that focuses on 
residential construction and builds a tiny house as the project for the students. 
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1 

 Not 
 Important  

(1) 

 
2  

   (2) 

 
3 

 Moderately 
 Important  

(3) 

 
4  

   (4) 

 
5 

 Very 
 Important  

(5) 

Design a structure within 
client specifications. (1)  o  o  o  o  o  
Build a structure within 
client specifications. (2)  o  o  o  o  o  
Communicate with city 
and municipal officials 

effectively. (3)  
o  o  o  o  o  

Consider budgetary 
restrictions. (4)  o  o  o  o  o  

Understand and Apply 
specialty utility connection 
procedures (campsite, RV, 

mobile home, ADU). (5)  
o  o  o  o  o  

Understand and Apply 
winterizing techniques. (6)  o  o  o  o  o  

Understand and Apply 
certification and 

inspection processes for 
registration/insurance/title 

work. (7)  

o  o  o  o  o  

Understand and Apply 
cabinetry and millwork 

installation procedures. (8)  
o  o  o  o  o  

Differentiate between 
types and materials of 

cabinetry and millwork. (9)  
o  o  o  o  o  

Design interior lofted 
spaces. (10)  o  o  o  o  o  

Build interior lofted 
spaces. (11)  o  o  o  o  o  
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Understand and Apply 
appliance installation 

procedures. (12)  
o  o  o  o  o  

Differentiate between 
types, and finishes of 

appliances. (13)  
o  o  o  o  o  

Apply principles of site 
factors including daylight, 
views, wind, vegetation, 
etc. into a structure. (14)  

o  o  o  o  o  
 
 
End of Block: Block 4 

 

Start of Block: Block 5 

 
Q10 Thank you for participating; your input is extremely valuable to this research.  
    
Next steps include:    Analysis by the Researcher.  Review from the Expert Reviewers. 
 Round  of the Delphi will involve ranking how important you think the objectives are in 
relation to each other.  
 
 

 
Q12 In order to keep this timeline on track I will be providing reminder emails for participants to 
complete their survey. Please provide your email below. This way I do not send reminders to 
those that have already completed the survey round. This information will not be tied to your 
data or your professional opinion.  

________________________________________________________________ 
 
End of Block: Block 5 
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Table 4. Round 2 Educational Objectives by Average Rating 

Round 2 Objectives by Average Rating (Mean) N=13 Mean SD 

Upon completion of this course, students will be able to:   
Interpret a set of plans for construction. 4.917 0.29 

Understand and Apply the safe use of hand tools and power tools. 4.833 0.39 

Understand and Apply roof framing procedures. 4.667 0.65 

Understand and Apply wall framing procedures. 4.583 0.67 

Understand and Apply exterior door and window construction procedures. 4.583 0.67 

Understand and Apply floor framing procedures. 4.5 0.80 

Understand and Apply roofing procedures. 4.5 0.67 

Consider budgetary restrictions. 4.5 0.67 

Understand and Apply exterior finishing procedures. 4.417 0.67 

Understand and Apply thermal protection procedures. 4.333 0.78 

Differentiate between roofing products/materials. 4.25 0.62 

Understand and Apply moisture protection procedures 4.25 0.75 

Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 4.167 1.40 

Understand and Apply finished flooring installation procedures. 4.167 0.72 

Communicate with city and municipal officials effectively. 4.167 1.19 

Build stairs that meet code and/or can be used safely. 4.083 1.31 

Build a structure within client specifications. 4.083 1.00 

Build a tiny house. 4 1.13 

Understand and Apply stair construction procedures. 4 1.13 

Differentiate between exterior finishing products/materials. 4 0.85 

Understand and Apply interior finishing procedures. 4 0.95 

Design a space efficient structure. 4 0.95 

Understand and Apply certification and inspection processes for registration/insurance/title work. 4 1.13 

Apply principles of site factors including daylight, views, wind, vegetation, etc. into a structure. 4 0.60 

Understand the process of residential construction. 3.917 1.00 

Create a set of plans for construction. 3.917 1.16 

Differentiate between electrical components, fixtures, and finishes. 3.917 1.00 

Differentiate between plumbing components, fixtures, and finishes. 3.917 1.00 

Design stairs that meet code and/or can be used safely. 3.833 1.27 

Understand and Apply specialty utility connection procedures (campsite, RV, mobile home, ADU). 3.833 1.34 

Understand and Apply winterizing techniques. 3.833 1.27 

Design a structure to meet acceptable codes (building, safety, municipal, etc.) 3.75 1.42 

Plan for transportation of structure. 3.75 0.97 

Differentiate between types, materials, and finishes for finished floors. 3.75 0.75 

Understand and Apply electrical installation procedures. 3.75 1.36 

Understand and Apply plumbing installation procedures. 3.75 1.36 

Understand the environmental impact of the structure. 3.75 1.14 

Plan for use of structure after construction. 3.667 1.30 

Differentiate between  interior finishing products/materials. 3.667 0.89 
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Round 2 Objectives by Average Rating (Mean) N=13 Mean SD 

Upon completion of this course, students will be able to:   
Differentiate between HVAC components, fixtures, and finishes. 3.667 0.98 

Design a structure within client specifications. 3.667 0.89 

Differentiate between framed and truss roofs. 3.583 0.90 

Build a structure that can apply principles of sustainability. 3.583 1.08 

Understand and Apply cabinetry and millwork installation procedures. 3.583 0.90 

Plan for storage during construction. 3.5 1.17 

Differentiate between types and materials of cabinetry and millwork. 3.5 1.00 

Understand and Apply appliance installation procedures. 3.5 1.09 

Design a tiny house. 3.417 1.00 

Understand the process for designating and securing a worksite for tiny home construction. 3.417 1.16 

Understand and Apply foundation construction procedures. 3.417 0.79 

Design an environmentally friendly structure. 3.417 1.08 

Design a structure that can apply principles of sustainability. 3.417 1.08 

Design an energy efficient structure. 3.333 1.15 

Differentiate between types, and finishes of appliances. 3.333 0.89 

Understand and Apply HVAC installation procedures. 3.25 1.22 

Differentiate between permanent and temporary foundations. 3.167 1.03 

Build interior lofted spaces. 3.083 1.38 
Objectives Below Statistical Mean (3.0)   

Design interior lofted spaces. 2.667 1.15 

Differentiate between full-scale and small-scale construction. 2.083 0.79 

   
Across All Average Scores 4.199 0.306 
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Appendix F 

Email Notification to Review Panel for Round 3 
Email Notification to Expert Panel for Round 3 
Round 3 Questionnaire 
Table 5. Round 3 Educational Objectives by Median Rank Order  
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Email Notification to Review Panel for Round 3 

 
Reviewers, 
 
Attached is the list of objectives with their mean scores. All objectives with a mean of 3.01 or 
higher are being kept, anything lower is being dropped. We dropped 2 objectives. 
 
The next round will rank the objectives from most to least important. Please review the survey 
and provide your feedback (there is a question for your feedback) 
 
Here is the link: 
(Link) 
 
 
Regards, 
  
Dominick Manusos 
North Carolina State University 
domanuso@ncsu.edu 
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Email Notification to Expert Panel for Round 3 

 
Dear Expert, 
 
During Round 3 you are being asked to rank the objectives in order of most important (1) to least 
important (57). Because of the large number of objectives, a reviewer asked for a worksheet for 
their ranking process (see attached). The online survey will allow you to drag and drop the 
objectives and will update in real-time as you work; however, if you would like a paper copy to 
organize your ranks that is also provided. 
 
Please use the link below to access Round 3 of this Delphi. Thank you again for your input with 
this research. This will only be a 4 round Delphi, and the last round should be relatively quick. 
So once round 3 is finished, round 4 should go pretty fast. 
 
(Link) 
 
Regards, 
  
Dominick Manusos 
North Carolina State University 
domanuso@ncsu.edu 
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Round 3 Questionnaire 

 

Delphi Round 3 
 

 

Start of Block: Default Question Block 

 
Q1 Experts, 
 
 
Analysis of round 2 involved averaging your scores and dropping all objectives below the 51st 
percentile. Your input cut the objectives from 59 to 57 (two were cut). This round you are being 
asked to rank (place in order) the objectives from most important to least important. 
 
 
Using your professional expertise, rank the objectives below from 1 (most important) to 57 (least 
important). 
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Q2 Rank the objectives below from 1 (most important) to 57 (least important). 
 You can drag and drop them in the order you feel is correct. The objectives have not been 
placed in any particular starting order. 
______ Understand and Apply the safe use of hand tools and power tools. (1) 
______ Understand the process of residential construction. (2) 
______ Create a set of plans for construction. (3) 
______ Interpret a set of plans for construction. (4) 
______ Design a tiny house. (5) 
______ Build a tiny house. (6) 
______ Design a structure to meet acceptable codes (building, safety, municipal, etc.) (7) 
______ Build a structure to meet acceptable codes. (building, safety, municipal, etc.) (8) 
______ Understand the process for designating and securing a worksite for tiny home construction. (9) 
______ Plan for storage during construction. (10) 
______ Plan for use of structure after construction. (11) 
______ Plan for transportation of structure. (12) 
______ Understand and Apply floor framing procedures. (13) 
______ Understand and Apply finished flooring installation procedures. (14) 
______ Differentiate between types, materials, and finishes for finished floors. (15) 
______ Understand and Apply wall framing procedures. (16) 
______ Understand and Apply roof framing procedures. (17) 
______ Differentiate between framed and truss roofs. (18) 
______ Understand and Apply stair construction procedures. (19) 
______ Design stairs that meet code and/or can be used safely. (20) 
______ Build stairs that meet code and/or can be used safely. (21) 
______ Understand and Apply foundation construction procedures. (22) 
______ Differentiate between permanent and temporary foundations. (23) 
______ Understand and Apply roofing procedures. (24) 
______ Differentiate between roofing products/materials. (25) 
______ Understand and Apply moisture protection procedures. (26) 
______ Understand and Apply thermal protection procedures. (27) 
______ Understand and Apply exterior door and window construction procedures. (28) 
______ Understand and Apply exterior finishing procedures. (29) 
______ Differentiate between exterior finishing products/materials. (30) 
______ Understand and Apply interior finishing procedures. (31) 
______ Differentiate between interior finishing products/materials. (32) 
______ Understand and Apply electrical installation procedures. (33) 
______ Differentiate between electrical components, fixtures, and finishes. (34) 
______ Understand and Apply plumbing installation procedures. (35) 
______ Differentiate between plumbing components, fixtures, and finishes. (36) 
______ Understand and Apply HVAC installation procedures. (37) 
______ Differentiate between HVAC components, fixtures, and finishes. (38) 
______ Design an energy efficient structure. (39) 
______ Design a space efficient structure. (40) 
______ Design an environmentally friendly structure. (41) 
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______ Understand the environmental impact of the structure. (42) 
______ Design a structure that can apply principles of sustainability. (43) 
______ Build a structure that can apply principles of sustainability. (44) 
______ Design a structure within client specifications. (45) 
______ Build a structure within client specifications. (46) 
______ Communicate with city and municipal officials effectively. (47) 
______ Consider budgetary restrictions. (48) 
______ Understand and Apply specialty utility connection procedures (campsite, RV, mobile home, 
ADU). (49) 
______ Understand and Apply winterizing techniques. (50) 
______ Understand and Apply certification and inspection processes for registration/insurance/title 
work. (51) 
______ Understand and Apply cabinetry and millwork installation procedures. (52) 
______ Differentiate between types and materials of cabinetry and millwork. (53) 
______ Build interior lofted spaces. (54) 
______ Understand and Apply appliance installation procedures. (55) 
______ Differentiate between types, and finishes of appliances. (56) 
______ Apply principles of site factors including daylight, views, wind, vegetation, etc. into a structure. 
(57) 

 
 

 
Q5 Thank you for participating; your input is extremely valuable to this research.  
    
Next steps include:    Analysis by the Researcher.  Review from the Expert Reviewers.  Round 
4 will be a final review of the remaining objectives  
 
 

 
Q7 In order to keep this timeline on track I will be providing reminder emails for participants to 
complete their survey. Please provide your email below. This way I do not send reminders to 
those that have already completed the survey round. This information will not be tied to your 
data or your professional opinion.  

________________________________________________________________ 
 
End of Block: Default Question Block 
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Table 5. Round 3 Educational Objectives by Median Rank Order 

Round 3 Educational Objectives by Median Rank Order (N=12) R2 
Mean 

R3 
Median 

  

R3 
Median 

Rankings 

Upon completion of this course, students will be able to: 
  

100th Percentile 
   

Understand the process of residential construction. 3.92 2.0 1.0 
Build a tiny house. 4.00 5.5 2.0 
Design a tiny house. 3.42 7.5 3.0 
Interpret a set of plans for construction. 4.92 8.0 4.5 
Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 4.17 8.0 4.5 
Create a set of plans for construction. 3.92 9.0 6.0 
Design a structure to meet acceptable codes. (building, safety, municipal, etc.) 3.75 11.5 7.0 
Understand and Apply the safe use of hand tools and power tools. 4.83 14.5 8.0 
Understand and Apply wall framing procedures. 4.58 17.0 9.0 
Differentiate between framed and truss roofs. 3.58 18.0 10.0 
Understand and Apply roof framing procedures. 4.67 18.5 11.0 
Understand and Apply floor framing procedures. 4.50 20.5 12.0 
Design a space efficient structure. 4.00 21.5 13.0 
Differentiate between types, materials, and finishes for finished floors. 3.75 22.5 14.0 

75th Percentile 
   

Consider budgetary restrictions. 4.50 23.0 15.0 
Understand the process for designating and securing a worksite for tiny home 
construction. 

3.42 23.5 16.0 

Plan for transportation of structure. 3.75 24.0 17.0 
Understand and Apply finished flooring installation procedures. 4.17 24.5 18.0 
Build stairs that meet code and/or can be used safely. 4.08 25.0 19.0 
Communicate with city and municipal officials effectively. 4.17 25.5 20.0 
Understand and Apply roofing procedures. 4.50 26.0 21.0 
Understand and Apply moisture protection procedures 4.25 26.5 22.0 
Understand and Apply foundation construction procedures. 3.42 27.5 23.0 
Differentiate between roofing products/materials. 4.25 28.0 24.5 
Understand and Apply thermal protection procedures. 4.33 28.0 24.5 
Plan for use of structure after construction. 3.67 28.5 26.0 
Understand and Apply exterior finishing procedures. 4.42 29.0 27.0 
Understand and Apply exterior door and window construction procedures. 4.58 29.5 28.0 

50th Percentile 
   

Understand and Apply stair construction procedures. 4.00 30.0 29.5 
Understand and Apply certification and inspection processes for 
registration/insurance/title work. 

4.00 30.0 29.5 

Understand and Apply interior finishing procedures. 4.00 31.0 31.0 
Design stairs that meet code and/or can be used safely. 3.83 32.0 32.0 
Differentiate between permanent and temporary foundations. 3.17 34.0 33.5 
Understand and Apply electrical installation procedures. 3.75 34.0 33.5 
Plan for storage during construction. 3.50 34.5 35.0 
Differentiate between exterior finishing products/materials. 4.00 35.5 36.5 
Design an energy efficient structure. 3.33 35.5 36.5 
Understand and Apply plumbing installation procedures. 3.75 36.5 38.0 
Differentiate between electrical components, fixtures, and finishes. 3.92 37.0 40.0 
Design a structure within client specifications. 3.67 37.0 40.0 
Understand and Apply specialty utility connection procedures (campsite, RV, mobile 
home, ADU). 

3.83 37.0 40.0 
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Round 3 Educational Objectives by Median Rank Order (N=12) R2 
Mean 

R3 
Median 

  

R3 
Median 

Rankings 

Upon completion of this course, students will be able to: 
  

Apply principles of site factors including daylight, views, wind, vegetation, etc. into a 
structure. 

4.00 37.5 42.0 

25th Percentile 
   

Understand and Apply HVAC installation procedures. 3.25 38.0 43.5 
Differentiate between HVAC components, fixtures, and finishes. 3.67 38.0 43.5 
Differentiate between plumbing components, fixtures, and finishes. 3.92 38.5 45.0 
Understand the environmental impact of the structure. 3.75 39.0 46.5 
Build a structure within client specifications. 4.08 39.0 46.5 
Differentiate between interior finishing products/materials. 3.67 40.0 48.0 
Design an environmentally friendly structure. 3.42 41.0 49.0 
Design a structure that can apply principles of sustainability. 3.42 43.0 50.0 
Build a structure that can apply principles of sustainability. 3.58 45.5 51.0 
Build interior lofted spaces. 3.08 46.0 52.0 
Understand and Apply winterizing techniques. 3.83 46.5 53.5 
Understand and Apply cabinetry and millwork installation procedures. 3.58 46.5 53.5 
Understand and Apply appliance installation procedures. 3.50 50.5 55.0 
Differentiate between types and materials of cabinetry and millwork. 3.50 51.5 56.0 
Differentiate between types and finishes of appliances. 3.33 52.5 57.0 
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Appendix G 

Email Notification to Review Panel for Round 4 
Email Notification to Expert Panel for Round 4 
Round 4 Questionnaire 
Table 5. Round 3 Educational Objectives by Median Rank Order   
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Email Notification to Review Panel for Round 4 

 
Dear Expert, 
 
This is the last round of the Delphi. The last remaining components for you to complete include: 

• Review of my Round 3 Analysis 
• Preview of my Round 4 Survey 
• Review of my Round 4 Analysis 

Round 3 Analysis is included (see attached). All the rankings were combined and medians were 
calculated. This allowed me to determine which objectives were collectively ranked higher than 
others. Great news is the data shows a moderate correlation between "how important" the 
objectives are compared to "their priority level" 
 
I have provided a PDF which shows all 57 objectives, their round 2 mean scores, and their round 
3 median score and overall ranking. Per the research examples I am following, I am moving 
forward with the top 50th percentile. 
 
This link is for you to REVIEW the survey and provide feedback. There is a question just for 
reviewers at the end. 
 
(Round 4 Survey for Review) 
 
 
Regards, 
  
Dominick Manusos 
North Carolina State University 
domanuso@ncsu.edu 
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Email Notification to Expert Panel for Round 4 

 
Dear Expert, 
 
This is the last round of the Delphi. 
 
Round 3 Analysis is included (see attached). All the rankings were combined, and medians 
were calculated. This allowed me to determine which objectives were collectively ranked higher 
than others. Great news is the data shows a moderate correlation between "how important" the 
objectives are compared to "their priority level" 
 
I have provided a PDF which shows all 57 objectives, their round 2 mean scores, and their 
round 3 median score and overall ranking. Per the research examples I am following, I am 
moving forward with the top 50th percentile. The link to the last survey is below; after this round 
you will receive a report of all the data collected. 
 
(Round 4 Link) 
 
 
Regards, 
  
Dominick Manusos 
North Carolina State University 
domanuso@ncsu.edu 
 
  

mailto:domanuso@ncsu.edu
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Round 4 Questionnaire 

 

Delphi Round 4 
 

 

Start of Block: Default Question Block 

 
Q1 Welcome to Round 4, the last round for this study. In Round 3 you were asked to rank the 
Educational objectives. When completed those ranking scores were used to determine the 
Educational Objectives in the top 50th percentile. Much like Round 2, where the statistical mean 
was used (top 50% kept), the same is true for Round 3. 
 
 
In this round, you are asked to review the remaining educational objectives (28 of them) and 
determine  which educational objectives (course-level) should be included in a construction 
class/workshop that designs and/or builds tiny houses. 
 
 
Independent from each other you decide "does this educational objective fit in this type of 
course/workshop?" 
 
 
 
 
 
End of Block: Default Question Block 

 

Start of Block: Block 1 
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Q2 Do the following educational objectives fit within a construction class/workshop that designs 
and/or builds tiny houses. 
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 Yes (1) No (2) 

Understand the process of 
residential construction.: (1)  o  o  

Build a tiny house.: (2)  o  o  

Design a tiny house.: (3)  o  o  
Interpret a set of plans for 

construction.: (4)  o  o  
Build a structure to meet 

acceptable codes. (building, 
safety, municipal, etc.): (5)  

o  o  
Create a set of plans for 

construction.: (6)  o  o  
Design a structure to meet 

acceptable codes. (building, 
safety, municipal, etc.): (7)  

o  o  
Understand and Apply the safe 

use of hand tools and power 
tools.: (8)  

o  o  
Understand and Apply wall 

framing procedures.: (9)  o  o  
Differentiate between framed 

and truss roofs.: (10)  o  o  
Understand and Apply roof 
framing procedures.: (11)  o  o  

Understand and Apply floor 
framing procedures.: (12)  o  o  
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Design a space efficient 
structure.: (13)  o  o  

Differentiate between types, 
materials, and finishes for 

finished floors.: (14)  
o  o  

Consider budgetary 
restrictions.: (15)  o  o  

Understand the process for 
designating and securing a 

worksite for tiny home 
construction.: (16)  

o  o  

Plan for transportation of 
structure.: (17)  o  o  

Understand and Apply finished 
flooring installation procedures.: 

(18)  
o  o  

Build stairs that meet code 
and/or can be used safely.: (19)  o  o  

Communicate with city and 
municipal officials effectively.: 

(20)  
o  o  

Understand and Apply roofing 
procedures.: (21)  o  o  

Understand and Apply moisture 
protection procedures: (22)  o  o  

Understand and Apply 
foundation construction 

procedures.: (23)  
o  o  

Differentiate between roofing 
products/materials.: (24)  o  o  

Understand and Apply thermal 
protection procedures.: (25)  o  o  
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Plan for use of structure after 
construction.: (26)  o  o  

Understand and Apply exterior 
finishing procedures.: (27)  o  o  

Understand and Apply exterior 
door and window construction 

procedures.: (28)  
o  o  

 
 
End of Block: Block 1 

 

Start of Block: Block 2 

 
Q6 Thank you for participating; your input is extremely valuable to this research.  
    
Last steps include: 

• Analysis by the Researcher. 
• Review from the Expert Reviewers 
• Dissemination of the results.  

 
 

 
Q8 In order to keep this timeline on track I will be providing reminder emails for participants to 
complete their survey. Please provide your email below. This way I do not send reminders to 
those that have already completed the survey round. This information will not be tied to your 
data or your professional opinion.  

________________________________________________________________ 
 
End of Block: Block 2 
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Table 6. Round 4 Educational Objectives by Acceptance Rate 

Round 4 Educational Objectives by Acceptance 
Rate (N=12) 

Acc. A% Rej. R% Chi 
Square 

p 
Value 

Upon completion of this course, students will be able to: 
 

Build a tiny house. 12 100.0% 0 0.0% 12.00 < 0.001 

Interpret a set of plans for construction. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply exterior door and window 
construction procedures. 

12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply floor framing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply moisture protection 
procedures 

12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply roof framing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply roofing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply the safe use of hand tools 
and power tools. 

12 100.0% 0 0.0% 12.00 < 0.001 

Understand and Apply wall framing procedures. 12 100.0% 0 0.0% 12.00 < 0.001 

Build stairs that meet code and/or can be used 
safely. 

11 91.7% 1 8.3% 8.33 < 0.01 

Consider budgetary restrictions. 11 91.7% 1 8.3% 8.33 < 0.01 

Create a set of plans for construction. 11 91.7% 1 8.3% 8.33 < 0.01 

Design a space efficient structure. 11 91.7% 1 8.3% 8.33 < 0.01 

Design a tiny house. 11 91.7% 1 8.3% 8.33 < 0.01 

Understand and Apply exterior finishing 
procedures. 

11 91.7% 1 8.3% 8.33 < 0.01 

Understand and Apply foundation construction 
procedures. 

11 91.7% 1 8.3% 8.33 < 0.01 

Understand and Apply thermal protection 
procedures. 

11 91.7% 1 8.3% 8.33 < 0.01 

Understand the process of residential 
construction. 

11 91.7% 1 8.3% 8.33 < 0.01 

Build a structure to meet acceptable codes. 
(building, safety, municipal, etc.) 

10 83.3% 2 16.7% 5.33 < 0.05 

Design a structure to meet acceptable codes. 
(building, safety, municipal, etc.) 

10 83.3% 2 16.7% 5.33 < 0.05 

Differentiate between framed and truss roofs. 10 83.3% 2 16.7% 5.33 < 0.05 

Differentiate between roofing products/materials. 10 83.3% 2 16.7% 5.33 < 0.05 

Differentiate between types, materials, and 
finishes for finished floors. 

10 83.3% 2 16.7% 5.33 < 0.05 

Understand and Apply finished flooring 
installation procedures. 

10 83.3% 2 16.7% 5.33 < 0.05 

p value greater than .05 (Rejected) 
      

Understand the process for designating and 
securing a worksite for tiny home construction. 

9 75.0% 3 25.0% 3.00 > 0.05 

Communicate with city and municipal officials 
effectively. 

8 66.7% 4 33.3% 1.33 > 0.05 

Plan for transportation of structure. 8 66.7% 4 33.3% 1.33 > 0.05 

Plan for use of structure after construction. 7 58.3% 5 41.7% 0.33 > 0.05 

 



169 

 

 
  



170 

 

Appendix H 

Final List of Retained Educational Objectives 
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Table 7. Final Educational Objective List 

Final Educational Objective List (Organized by construction process order) 
Upon completion of this course, students will be able to: 

Understand the process of residential construction. 
Design a structure to meet acceptable codes. (building, safety, municipal, etc.) 
Design a space efficient structure. 
Consider budgetary restrictions. 
Create a set of plans for construction. 
Design a tiny house. 
Interpret a set of plans for construction. 
Understand and Apply the safe use of hand tools and power tools. 
Build a structure to meet acceptable codes. (building, safety, municipal, etc.) 
Understand and Apply foundation construction procedures. 
Understand and Apply floor framing procedures. 
Understand and Apply wall framing procedures. 
Build stairs that meet code and/or can be used safely. 
Differentiate between framed and truss roofs. 
Understand and Apply roof framing procedures. 
Understand and Apply moisture protection procedures 
Understand and Apply exterior door and window construction procedures. 
Understand and Apply thermal protection procedures. 
Understand and Apply exterior finishing procedures. 
Differentiate between roofing products/materials. 
Understand and Apply roofing procedures. 
Differentiate between types, materials, and finishes for finished floors. 
Understand and Apply finished flooring installation procedures. 
Build a tiny house. 
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Appendix I 

Study Explanation for Non-Researchers 
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Study Explanation for Non-Researchers 

 
Author’s Note: This section was written with family, friends, and non-researchers in mind. The 
point is not to “dumb down” the information, but to make it more accessible to those not 
entrenched in the world of educational research. Some may find the word choice below 
“academic research level” which is the point. The following explanation is written for a high 
school educated audience. 
 

When I decided to pursue a doctoral degree, the idea of writing a dissertation made me a 
little nervous. What could I possibly research that would be interesting enough for me, and 
valuable enough for the educational community? 

After finishing my undergraduate degree in teaching, I spent a little time in the 
classroom. This experience opened my eyes to how little support teachers receive when it comes 
to the courses they teach. The word used in education is called curriculum, meaning all the stuff 
that makes up a class. This includes the course content, the activities, the quizzes, the tests, the 
homework, the classwork, and the projects and activities. A teacher is supposed to take students 
on a journey of learning so that by the end of the course the students have learned something. So, 
in an American History class, students learn about American History; in a woodshop class, 
students learn about safety, how to use tools, and how to make things. Each subject area has 
different objectives, or things that students should learn. Carpentry or construction courses are no 
different, there are things that these students should learn. Things like tool safety, how to pour 
foundations, how to frame a house, how to hang windows and doors, and how to finish the 
interior and exterior of a house. There are even some specific courses out there for electrical, 
plumbing and heating and air conditioning. Since 2008, when the housing market crashed, tiny 
houses have become more popular. These small buildings have all the components of big houses, 
but in a smaller package. Because of this, there have been schools, colleges, and universities that 
have been teaching construction courses and using tiny houses as the class project. This allows 
the teacher to cover all of the house building techniques, but in a smaller building. This is where 
I decided to do my research. If teachers were using this type of building for their class, then 
surely, they must understand that tiny houses have some very special ways that certain things are 
built. But since no curriculum existed for a tiny house course, someone had to start somewhere. 

Who would decide who or what to include? How would these people provide their 
opinions, and all agree on something? Who would be willing to run this experiment? Well, that’s 
where I come in. I chose to do what is called a Delphi study. This type of study allows experts 
from all over to provide their input, and using statistics, I help them come to an agreement on 
what to add, keep, or toss. After 4 rounds of input, and refining the data, I would have a list of 
what to include. I used a national list of technology teacher preparatory programs, as well as a 
national list of tiny house builders to ask people to participate in my study. Once I had enough 
people I gave them my research question: 
 
What are the educational objectives to be included in a post-secondary, competency-based 
education course that focuses on construction and builds a tiny house as the project for the 
students? 
 
 Let’s break this down a little. Educational objectives are those things that students should 
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learn. Objectives come in different sizes. Big ones (Global Objectives) could be used for 
planning multiple courses (Construction 1, Construction 2, Plumbing 1, Electrical 1, Cabinetry 
1). These types of objectives can take multiple courses or even years to accomplish. Medium 
sized objectives (Educational Objectives) are usually used to plan for individual courses. So for 
example in a plumbing course some of the educational objectives might include how to read 
plumbing plans, how to estimate material, how to cut and install different types of pipe (PVC, 
copper, PEX, gas, galvanized), and how to install different fixtures (faucets, valves, toilets, sinks, 
showers). Lastly the smaller objectives (Instructional Objectives) are the day-to-day things to 
learn. So, in order to learn the Educational Objective of “students will be able to install different 
types of fixtures”, the students will have to get through the Instructional Objectives of “students 
will be able to install faucets, toilets, showers, etc.” Think of it this way: 
 

Plumbing 1 Class 
Students will be able to install various plumbing fixtures. (Educational Objective) 

a. Students will be able to install a sink (Instructional Objective) 
b. Students will be able to install a kitchen faucet (Instructional Objective) 
c. Students will be able to install a bathroom faucet (Instructional Objective) 
d. Students will be able to install a toilet (Instructional Objective) 
e. Students will be able to install a shower mixing valve and shower head (Instructional Objective) 

 
Post-Secondary means the course is offered after high school; this could mean a trade 

school, community college, or even a university. Competency-Based means there are certain 
skills that need to be learned, and until students learn to be competent in those skills, they keep 
working on them. The last part of that question is specific to construction courses that build tiny 
houses. What I really wanted to know, was if someone was going to teach a construction course 
and build a tiny house, what are the course-level objectives that should be included. When I 
asked my experts to give me their input in four rounds, we went from 59 objectives down to 24.  

 
 

The research methods I followed are easiest shown as bullet points below. 
 

• Find people who know teachers or professionals that are building tiny houses and ask 
them to nominate these tiny house folks. 

o Middle and High School Teachers 
o Trade School, College and University Teachers 
o Industry Professionals (Architects, Builders, Tiny Home Companies) 

• After a big list is made, ask everyone on the list if they want to participate. 
o Once enough have agreed, start the research 

• Round 1 
o Make another big list of all the educational objectives they think should be 

included 
• Round 2 

o On a scale of 1.0 to 5.0, rate each objective on how important they would be 
o Keep any that score above 3.0 (statistical average or mean) 

• Round 3 
o Place all the objectives in order from most important to least important 
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o Keep any that score in the top 50th percentile (top 50%) 
• Round 4 

o Last chance to approve or not-approve any objectives 
o Keep any with high enough statistical score 

And that is it. When it was all said and done, I had found enough experts to help me 
decide what should be taught in a construction course where tiny houses are built. A quick 
rundown of how the data went through each round. Round 1, I collected 59 educational 
objectives. Round 2, we kept 57 of them. Round 3, 28 objectives were kept. And after round 4, 
24 objectives made the cut. 

Appendix H has the list of the final 24 educational objectives. The other appendices 
include the data from Round 1 (Appendix D), Round 2 (Appendix E), Round 3 (Appendix F), and 
Round 4 (Appendix G). 

What did we learn? Well, the most important objectives were ones that were general 
construction objectives, and that the full construction process is represented with the objectives 
that made the cut. 

The big question that needs to be answered is who cares? I personally believe that 
research should be done for a purpose and should have practical uses. So, I think these 24 
educational objectives could be used to make an actual tiny house construction course. I think the 
process of bringing experts together can be useful for making what we teach more relevant and 
up-to-date. And I think other course should go through the same process for specialty builds; 
like, treehouses, shipping container houses, log cabins, beach bungalows, etc. 
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