
   

ABSTRACT 
 
 
MILLER, LAURA PARAMOURE. Perceptions of training and non-training managers of 
organizational impact measures based on design intent. (Under the direction of James Burrow) 
 

A recent shift in focus toward training accountability has presented a new 

challenge for the training profession.  Traditional focus for measuring training impact has 

been on the change in the learner.  Requests from management are now turning the focus 

toward showing changes beyond the learner to the organization.  The purpose of this 

study was to compare the perception of training managers and non-training managers on 

the design, intent and organizational impact of training.  To address the perceived gap 

between showing traditional training results and current requests for training results, 

attention to the relationship between the stated objectives in training and the intent of 

training was made.  A review of possible association between these factors and key 

organizational measurements in training may provide a means to address training results 

at the organizational level. 

 The data were gathered from a sample of the study’s population of all 

organizations with 1000 or more employees in Research Triangle area of North Carolina 

that included training with effective design components. The SAS statistical analysis 

computing system was used to perform univariate and multivariate analyses of variance 

on questionnaire data to test the study hypotheses. The findings showed the training 

manager and non-training manager agree on training intent.  They also agree on the 

results of training with respect to the organizational measurements presented in the study.  

Disagreement was found between the two managers in identifying objectives in training 

programs and in the achievement results in programs that were intended for learning 



   

impact.  Non-training managers were found to identify business objectives in 

significantly more programs than the training managers.  In addition, when measuring 

results to the learner in the area of gains to learner knowledge and attitude, non-training 

managers identified gains less often than training managers. 

 From the findings, it was concluded that the training manager and non-training 

manager both focus on business results for most, if not all, training.  The agreement on 

intent and actual organizational impact between the two managers shows a unity of 

direction toward accountability.  The difference in identification of objectives indicates a 

weak link between objectives and intent.  In addition, the discrepancy in the 

interpretation of learner impact between training managers and non-training managers 

suggests a weak link between what is intended for the program and the results of the 

program when only learner objectives are present.       
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Chapter I - Background 

Since the early 1990s there has been a growing awareness in America’s business 

community of the importance of training. In excess of $52 billion each year is being spent 

on training and development programs in the United States (Rowden, 1998). With 

substantial sums being spent every year, showing accountability and organizational 

returns for training activities has become a significant concern for both trainers and 

business managers. Accountability is a concern because organizations are economic 

entities. If an organization remains alive, it will ultimately judge each of its components 

from a return-on-investment (ROI) framework and it will do so with or without valid data 

(Swanson, 1998). Now more than ever before, human resource (HR) development 

professionals must provide hard business evidence of the bottom-line effectiveness of 

training (Schneider, Monetta & Wright, 1992).  

To meet this challenge, attention has been concentrated on the evaluation 

component of training design. Traditionally, trainers have based their evaluations on the 

extent to which training has impacted the trained individual. They have focused on 

Kirkpatrick’s (1978) four levels of evaluation:  

• Trainee reaction to training  

• Trainee accomplishment of learning outcomes  

• Trainee behavioral changes on the job  

• The results of trainee change in behavior (Pucel & Lyau, 1995).  

The evaluation of Kirkpatrick’s levels has mainly been conducted at levels one 

and two. Levels one and two focus on individual improvement and are relatively easy and 
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inexpensive to complete. Conversely, evaluation at levels three and four can be complex 

and expensive because they focus on behavior change and organizational impact. 

However, even with these difficulties, pressure to determine training’s effect on 

organizational measures has propelled an increase in the desire to complete evaluations at 

the third and fourth levels. 

The present challenge and goal for managers is to provide a means to tie training 

results to organizational goals. In the current competitive business environment, 

providing a means of showing the relationship between training results and 

organizational goals has become important to the future of the HRD profession 

(Anderson, 2001). Evaluation can provide evidence of a training design achieving its 

objectives. The question to training managers now is, do the goals and objectives of 

training meet the goals and objectives of the organization? Do both business managers 

and training managers perceive that the intention and result of training is to meet those 

objectives? The traditional approach to training evaluation is not able to meet the 

demands of today’s business managers. Evaluation has fallen short of demonstrating the 

link between training outcomes and organizational effectiveness. The reasons for this 

situation include the following: 

• Traditional evaluation of training focuses on learner outcomes yet managerial 

interest is in organizational outcomes.  

• Management does not clearly see how individual improvement transcribes to 

organizational improvement. 

• Evaluation focuses of “after the fact” measurements (Spitzer & Conway, 2002; 

Chapman 2000; Lyau,1998) 
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Only with knowledge of company goals and strategic frameworks can the training 

professional hope to develop the kind of organization wide environment that recognizes 

the training professional as a major player on the organizational field (Carnevale, Gainer 

& Villet, 1991). In traditional training evaluation, the barometer for measuring success is 

meeting training learning objectives. Due to the push for organizational effectiveness, the 

barometer for success has now changed from meeting trainings’ learning objectives to 

meeting organizational objectives (Spitzer & Conway, 2002). To fill the gap between 

traditional training results and current expectations for training, attention to the 

relationship between the stated objectives in training and the intent of training is needed.  

A review of possible associations between these factors in training and key 

organizational measurements might provide a means to address training results at the 

organizational level. To effectively link training and development with business 

strategies, human resource professionals must understand the thinking behind the 

strategic process and the outputs necessary to achieve strategic initiatives (Swanson, 

1996). Reviewing the relationship among training intent, objectives and organizational 

impact measures will provide a step toward understanding the importance of design in 

meeting the organizational effectiveness challenge. A transformation, shifting training 

from its current focus on retrospective measurement to a proactive focus on predictive 

measurement, will require an understanding of the differences in perspective between 

training managers and business managers in training intent and results. Determining 

predictive measures in design will help trainers to drive the results (Anderson, 2002).  
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Examining any disparity of perspective on training intent and results provides a 

first step toward understanding potential means to make the shift and fill the gap in 

showing training results. By first examining differences in management perspectives and 

then identifying prescriptive means to provide evidence of results, the gap between 

traditional means of showing results and current requests for organizational returns can 

be addressed. Instead of being an afterthought, measurement should be a critical 

component of planning for training interventions. In short, relationships between training 

intent, objectives, and key organizational measurements may provide a means to show 

trainings support to an organization and provide a basis for addressing the ROI question 

(Spitzer & Conway, 2002).  

This study reviews the design component of training as a means to address the 

gap in achieving organizational performance and to identify measurement of successful 

completion of the training initiative. Training design is an important element in achieving 

effectiveness. Accepted training design models focus attention on the three “anchor 

points” of instruction:  

• Performance objectives 

• Instructional materials 

• Evaluation instruments (Gagne, Briggs & Wager, 1992).  

The main purpose of training design is to produce objective and reproducible 

results. If elements in training design can be shown to relate to achieving organizational 

goals, then training efforts can be improved to include these elements.  

Design is traditionally used as a tool to help the instructor improve learning. To 

increase organizational effectiveness, a review of the relationship between training design 
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and the intent in training can be helpful in assessing the effects of design on the ability to 

determine organizational impact. This study reviews components of effective design and 

investigates the correlation of intent in instructional design and managerial intent on the 

achievement of organizational impact measures.  

Problem Statement 

The development of education and training programs traditionally focus on the 

impact on the learner. Stages in the development and improvements in the design of 

training programs are categorized into one of three functions: 

• Identifying the outcomes of the instruction 

• Developing the instruction 

• Evaluating the effectiveness of the instruction (Vernazza, 1982). 

The demands on training professionals to show impact at an organizational level 

have expanded concentration of training efforts to meet that objective (Lyau, 1994). This 

evolution in the purpose of training has spurred evaluation experts to reexamine the use 

of evaluation in design and to search for methods and models that address organizational 

impact. However, using evaluation as the only focal point for this investigation masks the 

possibility of other factors aiding in the achievement of organizational impact. Evaluation 

is only one component of training design. While the evaluation component can report 

organizational impact, it does not create impact.  

This study looks at identifying the perceived outcomes of the instruction and 

developing the instruction as a means to fill the gap in showing training results. 

Investigating the relationship between intent, objectives, and training results, as well 

perception differences between training and non-training managers on these factors might 
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disclose elements in the training process that can lead to generating organizational 

impact. This study investigates the relationship between the development of training and 

the results achieved. It examines how organizational instructional design, specifically 

training objectives and design intent, affect the results of training at the organizational 

level. It seeks to answer the following question: Is there a difference in organizational 

impact resulting from training that included specific design criteria and intent, and 

organizational impact resulting from training that included specific design criteria but no 

intent? 
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Objectives of the Study 

The purpose of this study is to examine the inclusion of organizational objectives 

and organizational intent in instructional design to determine if there is a relationship 

between inclusion of these factors and the absence of these factors in the perceived 

organizational impact of training. 

A comparative study of organizations’ training programs was designed to address 

the following research questions: 

• Based on the focus of the stated training program objectives, is there a difference 

between training managers and non-training managers in the perception of the 

intended organizational and learner performance impact of training? 

• Based on the focus of the stated training program objectives, is there a difference 

between training managers and non-training managers in the perception of the 

actual organizational and learner performance impact of training? 

• Of training programs that had both clear business intent and stated business 

objectives and those training programs that had clear business intent but no stated 

business objectives, is there a difference between training managers and non-

training managers regarding the perception of organizational impact? 
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Importance of the Study 

Training professionals are increasingly being asked to meet the same 

organizational objectives as non-training managers. Accountability for training at an 

organizational level is quickly becoming a requirement for the training professional 

(Chapman, 2000). Most training does not achieve business results because it was not 

designed to achieve them. If you are aiming at a learning target, you are unlikely to hit 

the business results target (Spitzer & Conway, 2002). Changes in business have caused a 

shift in training. The literature reflects the evolution of training design as means of 

creating effective results. Current focus on organizational results may require a change in 

design to achieve those results. The lack of information of the effects of design in 

achieving results at the organizational level suggests this area as a possible means to 

address the accountability issue facing the training professional.  

By first reviewing the design of the programs for attainment of specific 

instructional design criteria, differences in training programs are minimized. Comparing 

the programs that include organizational impact objectives and organizational intent with 

programs without these factors provides two distinct categories of training. Comparison 

of these two categories with organizational impact measures can indicate relationships 

differences between achievement of change in organizational impact measures and the 

distinct categories. This information can be valuable for future design efforts in attaining 

organizational impact. 

In addition, by comparing the perception of training managers and non-training 

managers on trainings’ achievement of organizational impact, distinctions can be made in 

the two managements’ perception of the influence that training has on these factors. If 
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differences are found, this may be valuable information in bridging the gap between 

business managers’ insistence on organizational impact and training managers’ response 

to this demand. 

Definitions 

Organizational goals: Broad statements of purpose and direction of the organization. 

Training objectives: Specific statements of the outcomes from either the learner or 

organization that expected from the training. 

Organizational objectives: specific statements on what changes are expected to result in 

organizational change when the instruction is complete. 

Learner performance objectives: specific statements of what it is the learners will be able 

to do when they complete the instruction. These statements identify the skills to 

be learned, the conditions under which the skills must be performed, and the 

criteria for successful performance. 

Training manager: those employees in the organization whose primary responsibilities 

involve the management, supervision, and/or guidance of training. 

Non-training manager: those employees in the organization whose primary 

responsibilities involve the management, supervision and/or guidance of functions 

other than training. 

Instructional Systems Design: instructional design as an intellectual process, which 

systematically analyzes the needs of learners and provides features to assist 

designers construct structured “possibilities” to responsively address those needs 

(Shambaugh and  Magliaro, 1997) Design components include instructional goal, 

instructional analysis, learner and Context Analysis, Performance Objectives, 
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Assessment Instruments, Instructional Strategy, Instructional Materials and 

Evaluation. 

Training Evaluation: following the completion of a draft of the instruction, a collection of 

data that is used to identify how to improve the instruction. Evaluation provides 

the designer with a different type of information that can be used to improve the 

instruction and determine its value or worth.  

Organizational Impact Type: changes in key measurements used in organizations. The 

basic criteria for identifying the right measurements are credible, relevant, and 

valuable widely used and based on standards available and accessible ( Tesoro & 

Tootson, 2000). 

Learner Intent in training: training aimed at creating change in the participant of the 

training program. May be stated or unstated but does not include conditions or 

criteria and is not used as a measure of performance. 

Business Intent in training: training aimed at creating change in the organization in which 

the training is implemented. May be stated or unstated but does not include 

conditions or criteria and is not used as a measure of performance. 
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Assumptions and Delimitations of the Study 

The population in this study was all organizations with 1000 or more employees 

in the Research Triangle area of North Carolina. With the combination of Raleigh, 

Durham, Chapel Hill, major research universities, and the Research Triangle Park, the 

North Carolina triangle area is home to many large organizations representing several 

industries.  

Training programs selected for this study were required to contain all the design 

components outlined in the study checklist of effective instructional design. The study 

checklist was defined from the literature on ISD models and based on the training 

manager and researcher perceptions of their inclusion in the programs studied. 

The organizational impact measures used in the study instrument were limited to 

key organizational impact measures. Determination of key organizational impact 

measures was derived from the literature on strategic planning, organizational 

measurement, and evaluation.  

Both intended and achieved organizational impact measures were determined by 

perceptions of individual managers within each organization. 
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Research Design 

This research was designed in two phases. The purpose of the first phase was to 

identify an appropriate population for Phase II. The purpose of Phase II was to gather 

data to answer the research questions in the study. 

Phase I 

Initial identification of companies was determined by contacting training 

managers of appropriate companies and asking the following questions: 

• Do you follow an ISD process in training design? 

• Does some of your training focus on business objectives in addition to learner 

objectives? 

• Can you access and review training programs that were delivered during the past 

6 to 8 months in order to review training goals and intent? 

Selection of companies to receive the qualifying checklist was made by 

evaluating answers to the preceding questions and the companies’ agreement to identify 

non-training managers and to participate in the study. 

To select the population of organizations to be included in the study, a checklist 

of effective design components was developed. This checklist assured common design 

components among the programs included in the study. Programs selected for study were 

identified by the researcher as those having all of the elements in the instructional design 

component checklist and could be identified as having a learning objective, business 

objective, or a combination of the two. The results of the qualifying checklist provided a 

list of organizations with training programs that include effective instructional design and 

categories of training by objectives.  
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Phase II 

Population. The population in this study was all organizations with 1000 or more 

employees in Research Triangle area of North Carolina that included training with 

effective design components.  

Sample selection and identification of management personnel. The sample of 

organizations was identified by completion of the Phase I checklist. Inclusion of 

objectives and completion of one procedure in each of the ISD components for training 

programs identified the organization for the sample. 

Training managers were identified as the employee in the organization whose 

primary responsibilities involve the management, supervision, and/or guidance of 

training. Non-training managers were identified by the training manager as the employee 

in the organization whose primary responsibilities involve the management, supervision, 

and/or guidance of functions outside of training and whose department included 

participants who had attended the training program. 

Survey information gathered. The survey instrument was used in phase II of the 

study and was administered to both training and non-training managers. The survey was 

comprised of 10 questions that identified perception of training objectives, intent, and 

actual results. The completion of the survey provided perceptions of impact from both 

training managers and non-training managers on the intended results, actual results, and 

type of results from the training program. By comparing the inclusion of objectives, a 

possible relationship between objectives and organizational impact could be seen. In 

addition, by comparing the similarities and differences between the training manager’s 
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and non-training manager’s perception of impact, a possible relationship between intent 

and actual impact could be seen.  
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Significance of the Study 

Support for training initiatives in organizations has increasingly become 

contingent upon the ability to show how training produces changes in the organization. 

Traditionally, the design of training was a means to provide changes in the learner and 

reflected results at the learner level. Design is a means to drive the intent and evaluation 

of training. To address the need to direct training toward achieving changes in the 

organization, training professionals have focused on evaluation. Little research has been 

done to find out the effects of design and intent on the achievement of results. Limited 

research also examines the differences in perception between the training and non-

training manager to the extent that the design of training achieves favorable results. This 

study investigates the design and intent of training as a means of achieving changes. The 

results of this study may allow training managers to identify design issues that drive 

intent and results. This outcome may permit a more prescriptive means of achieving 

desired organizational results.  

Summary 

In response to the growing requirements for accountability in training initiatives, 

this study explores both the intent of designers and managers, and the inclusion of 

objectives in training programs: it examines the influence of these factors on the 

perception of achieving organizational impact. Addressing effectiveness and 

accountability through only evaluation limits results to “after the fact” measurements and 

provides little understanding of the means by which training meets specific business 

goals. Review of the effects of training design and intent on the achievement of business 

goals highlights any relationship among these factors and specific business performances. 
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This study may help training professionals and non-training managers better understand 

the relationships between planning and designing training and the results achieved. 
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Chapter II - Review of the Literature  

Organization of the Literature Review 

It has become increasingly apparent that in order for training to retain and 

increase organizational support it must be viewed as a competitor with other types of 

investments the organization might make to increase productivity (Pucel & Lyau, 1999). 

Organizations spend a substantial amount on training each year. In 1999, alone, an 

estimated $62.5 billion was budgeted for formal training in the U.S. (Training Magazine, 

1999). Because of these considerable expenditures, training managers are being called 

upon to show the organization’s return on the investment in training (Swanson, 1998).  

Traditionally, training’s benefit to the organization has been viewed and measured 

by changes in the individual participating in the training. However, data showing results 

of training that focus only on gains to individuals is often not compelling in arguing for 

resource allocations at the organizational level. Non-training managers customarily 

measure effectiveness by improvements to the organization, not by improvements in 

individuals. Therefore it is not surprising that studies conducted with non-training 

managers have revealed they believe the impact of training should be decided using the 

organization, not individuals, as the unit of analysis (Pucel & Lyau 1999; Carnevale & 

Schultz, 1990; Kusy, 1988). 

This recent shift in focus toward training accounting has presented a new 

challenge for both the training manager and the training profession. The purpose of this 

study was to compare the perception of training managers and non-training managers on 

the design, intent, and organizational impact of training. This study reviews the training 

design process, specifically the use of organizational intent and organizational objectives 
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in training design, as a means to address accountability in training. This chapter presents 

a review of the literature relevant to the study. It begins by examining characteristics of 

effective instructional design and the role that design has in training effectiveness. It 

follows with the evaluation methods training managers have historically used to show 

training results and effectiveness, management’s use of organizational strategy, and 

organizational impact measures. It concludes by reviewing the shift in the organizational 

environment that has led to the current challenge facing training professionals. The 

following diagram shows the hypothesized relationship among these components of the 

training process. 

 
Table 2.1 Relationships in the training process 

Activity Provides 

Organizational Strategy Direction for training efforts 

Organizational Impact Measures 

 

 

 

Organizational type objectives (generally 
acceptable means of showing 
accountability and achievement of 
organizational strategic goals) 

Instructional Design 

 

 

Intent and objectives of training 

 

 Evaluation  Measure of components outlined in 
design. Shows attainment of strategy. 
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This study investigates the differences in the perception of training and non-

training managers in three areas: 

• Training design 

• Training intent (learner and organizational) 

• Organizational impact 

It investigates whether the perception of the intent of training and of training’s 

impact on the organization is driven by the design of the training. An investigation of 

differences in perception between the training manager and non-training manager is 

necessary to identify possible components of design that might help drive the 

organizational acceptance of training results. If design components are shown to lead to 

training intent, training design might provide a prescriptive means of showing training 

accountability and support of organizational goals. 

Instructional Design 

Definitions of instruction design are plentiful. While authors agree that 

instructional design involves a combination of both rational and creative thought 

processes, they tend to accentuate one extreme or the other (Rowland, 1993). One 

definition describes instructional design as an “intellectual process, which systematically 

analyzes the needs of learners and provides features to assist designers construct 

structured ‘possibilities’ to responsively address those needs” (Shambaugh & Magliaro, 

1997, p. 136). The process of systematic planning establishes a way to examine 

instructional problems and needs, sets a procedure for solving them, and evaluates the 

results. Instructional design is the procedure used to implement this process (Kemp, 

1985).  
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One approach to instructional design that is used to relate all elements of the 

instructional process in building a successful program is the systems approach to problem 

solving. The process of creating instructional events, activities, lessons, and courses is 

often given the formal label Instructional Systems Design or Instructional Systems 

Development (ISD). In this context, systems may connote a number of things, but is most 

often interpreted as systematic process, that is, an orderly pattern in which one set of 

considerations precedes another (Akker, 1999). This process involves the application of 

an overall plan incorporating the various elements essential to accomplishing an 

identified goal. The process is based on the method of scientific inquiry. When scientific 

inquiry is applied to instructional planning, the result is a technology of instruction 

(Kemp, 1985). Instructional technology includes both the resources of instruction and the 

process of systematic planning. Instructional design is the procedure used to implement 

this process of systematic planning for training. 

Background of ISD models.  

Considerations in instructional systems design are typically clustered in stages or 

steps that define major entities relevant to instruction such as; who the learners are, what 

they need to learn, and what instructional methods will be used. These stages are then 

arranged in a logical sequence. Instructional design models are tools that represent reality 

and can help us better understand our world. Models can be used to analyze the features 

of something, explain how it works, or predict its performance. For the instructional 

designer, models can be used to represent one’s understanding of the complex 

undertaking of designing instruction for humans (Shambaugh & Magliaro, 1997).  
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A study conducted in the early 1970s, reviewing the use of instructional 

technology in the United States Army, resulted in the development of a comprehensive 

ISD model and a series of workshops to train Army personnel in its use. The model's 

design was so effective that it was adopted by all American military service branches 

(Logan, 1982). In time its use expanded into the civilian environment as well. This 

model, Interservice Procedures for Instructional Systems Development, commonly 

known by its acronym IPISD, includes five phases. Several steps are in each phase. Each 

step requires one or more inputs, uses procedures to achieve its function, and produces 

one or more outputs. 

The essential components of the IPISD model include analyze, design, develop, 

implement and evaluate. (Beckschi & Doty, 2000). Commonly known by its acronym 

ADDIE, the following figure shows the stages and connections of the model (Rothwell & 

Cookson 1999).  

 
 
 
 
  
 
 

 

 

Figure 2.1 the ADDIE Model 

Implementation Development Design Evaluation Analysis 
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The development of the ADDIE model provided a researched and tested model 

for identifying the architectural blueprint or guide, to ensure that the essential 

components have been addressed (Beckschi & Doty, 2000). This model has a strong 

emphasis on results and has had an immense influence on many educators (Rothewell & 

Cookson, 1999). From this basic framework, many ISD models have been developed. 

There have been over 100 manuals containing models published since 1951 (Logan, 

1982). There are several possibilities for the large number of models published: 

• Some educators might have believed that their situation was unique and that an 

existing model would not be appropriate. 

• Others might approach instructional development with biases that lead them to 

reject behavioral models.  

• New models are also created when parts of a model are contested and changed.  

Although variations on the ISD theme have evolved, all systematic approaches 

include the five stages of analysis of:  

• Training needs 

• Design of training curriculum  

• Development of training curriculum  

• Implementation  

• Delivery  
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This model remains a common denominator that is general enough to have 

accommodated numerous variations over the years (Rothwell & Cookson, 1999). 

Because so many models have been developed, determining a consensus beyond the 

ADDIE stages on the essential components of an ISD model is a challenge. To address 

this challenge a review of current practice coupled with the identified value of the IPISD 

model phases is necessary. 

Common Design Elements of ISD 

To identify commonly used design components, requires a review of components 

of ISD considered essential to current instructional designers. A study by Gordon 

Rowland and Ann-Marie Adams (1999) addressed the product of ISD rather than the 

process. Their study focused on the instruction or instructional system created by 

designing, rather than about designing itself. The study asked designers to identify what 

they considered to be key relations among components of an instructional system. In 

order to accomplish this, the study first needed to determine a consensus of components 

in the instructional design process. A survey was sent instructional designers.  

The sample used in the study provided input from a varied group of professional 

instructional designers whose demographics are shown in the table below. 

 
Table 2.2 Participants in Roland and Adams survey, 1999. 

Surveys 
Sent 

Surveys 
Returned 

Years of 
Experience 

Educational Level Instructional design 
hours per week 

22 19 (86%) 5-30 (mean 14.6) Doctorate = 4  

Masters = 7 

Bachelors = 1 

Some courses = 4 

Learned on the job = 3 

5 -50 (mean 23.5) 
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The results of the survey showed that the respondents offered a fairly consistent 

set of instructional system components that were readily clustered into seven categories:  

• Problem Situation  

• Goal  

• Learners  

• Content  

• Instructional Setting  

• Instructional Method  

• Assessment  

The researchers noted two things about the components that were identified. First, 

a few respondents expressed minor difficulty in identifying them, but this difficulty was 

not in generating them, but rather in limiting their number to approximately five to seven 

as requested in the survey item. They felt it necessary to maintain a larger set of issues in 

the forefront as opposed to clustering them under broader headings. Second, these 

components could be seen to extend the basic journalistic questions of who, what, when, 

where, and why. In order to check for patterns followed by groups of instructional 

designers, the researchers clustered responses according to demographics; level of current 

activity, years of experience, preparation, and content of work. No patterns emerged, so 

the responses were interpreted to represent experienced instructional designers, as a 

whole. 
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Criteria for Effective Training Design 

By combining the acceptance of the ADDIE model as a foundation for good 

instructional design phases, considering the identified categories in the Roland and 

Adams study (1999), and bearing in mind the respondents difficulty in limiting the 

number of components, a search for a model that would be acceptable to these criteria 

was made. After reviewing several models published in the current literature on 

curriculum design and instructional systems development, the Dick and Carey Model for 

Systematic Instructional Design (1996) was chosen as a representative model to identify 

and describe acceptable effective components necessary for successful instructional 

design. Because this model contained components that fit into the ADDIE model as well 

as the categories identified in the Roland and Adams (1999) study, it was viewed as a 

satisfactory representation of accepted components. In addition, the Dick and Carey 

model (1996) included added components that help to address the instructional designers 

desire to expand components beyond the 5 to 7 requested in the study. 

The Dick and Carey Model for Systematic Instructional Design (1996) was 

introduced in 1968. It is a performance-oriented model stressing the identification of 

skills students need to learn and the collection of data from students to revise instruction. 

It brings together in one coherent whole many of the concepts already encountered in a 

variety of educational situations (Dick & Carey, 1996). The major components of the 

Dick and Carey (1996) Systems approach model includes: 
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Table 2.3 Model for systematic instructional design (Dick & Carey, 136). 

Component Description 

Analyze the 

Instructional 
Goal 

In this step you determine step by step what people are doing when they perform 
that goal. The final step in the instructional analysis process is to determine what 
skills and knowledge, known as entry behaviors, are required of learners to be 
able to begin the instruction 

Analyze 
Learners and 

Contexts 

In addition to analyzing the instructional goal, there is a parallel analysis of the 
learners, the context in which they will learn the skills, and the context in which 
they will use them. Learners' present skills, preferences, and attitudes are 
determined along with the characteristics of the instructional setting and the 
setting in which the skills will eventually be used. This information shapes a 
number of the succeeding steps, especially the instructional strategy. 

Write 
Performance 
Objectives 

Based on the instructional analysis and the statement of entry behaviors, specific 
statements of what it is the learners will be able to do when they complete the 
instruction are written. These statements, which are derived from the skills 
identified in the instructional analysis, will identify the skills to be learned, the 
conditions under which the skills must be performed, and the criteria for 
successful performance. 

Develop 
Assessment 
Instruments 

Based on the objectives written, assessments are developed that are parallel to and 
measure the learners' ability to perform what was described in the objectives. 
Major emphasis is placed on relating the kind of behavior described in the 
objectives to what the items require. 

Develop 
Instructional 

Strategy 

Given information from the five preceding steps, the strategy used in the 
instruction to achieve the terminal objective is identified. The strategy includes 
sections of pre-instructional activities, presentation of information, practice and 
feedback, testing, and follow-through activities. It is based on current knowledge 
of the learning process, content to be taught, and the characteristics of the learners 
who will receive the instruction. These features are used to develop or select 
materials or to develop a strategy for interactive classroom instruction. 

Develop and 
Select 

Instruction 

In this step the instructional strategy is used to produce the instruction. This 
typically includes a learner's manual, instructional materials, tests, and an 
instructor's guide. 

Design and 
Conduct the 
Formative 

Evaluation of 
Instruction 

Following the completion of a draft of the instruction, a series of evaluations is 
conducted to collect data that are used to identify how to improve the instruction. 
The three types of formative evaluation are referred to as one-to-one evaluation, 
small-group evaluation, and field evaluation. Each type of evaluation provides the 
designer with a different type of information that can be used to improve the 
instruction. 
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The components (Table 2.3) refer to sets of procedures and techniques employed 

by instructional designers to produce effective instruction (Tennyson, Schott, Seel, & 

Dijkstra 1997). The Dick and Carey model is a popular model frequently found in the 

literature on instructional design. 

Central Components of the ISD Model 

“The chief aim of instructional design is to improve employee performance to 

increase organizational efficiency and effectiveness” (Rothwell & Kazanas, 1998, p. 4). 

The systems design is consist of interacting components, each having its own input and 

output that together produce pre-determined products. The system collects information, 

which is fed back into the system so that the final product reaches the desired level of 

effectiveness. There is specific input, process, and output for each component. While 

instructional materials are being developed, data are collected and the module is 

reexamined in light of these data to make it as effective and efficient as possible (Dick & 

Cary, 1996). Each component has a function in achieving effectiveness. 

 
 

 

 

 

 

 

 

Figure 2.2 Dick and Carey Systems Approach Model 

Analyze the Instructional Goal 

Analyze Learners and Contexts 

Write Performance Objectives 

Develop Assessment Instruments 
Develop Instructional Strategy 

Develop and Select Instruction 

Design and Conduct the Formative 
Evaluation of Instruction 
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As the diagram of the Dick and Carey Model (1996) shows, a central component 

to provide feedback of the effectiveness of instructional design is the evaluation. The 

evaluation component addresses the process and outcome of instruction. The process 

examines how the training was designed, developed, and carried out. The outcome 

determines how well training accomplished its objectives (Blanchard & Thacker, 1999).  

In an organizational environment, evidence used by the training professional to 

show the results of training are most often related to the achievement of the objectives 

outlined in the training program (Long, 1990).  

The evaluation component examines the effectiveness of the program by 

measuring the accomplishment of the objective component. Success of instruction is 

based on the achievement of the objective component outlined in the design of a program 

(Lynton & Pareek, 2000). Therefore, although each component is necessary to provide 

effective results, the ISD process is driven by performance objectives and evaluation. A 

review of each of these central components provides clarity of the relationship between 

these components and shows why they are critical to effective instructional systems 

design.  

Performance Objectives  

All components in the ISD model work together to achieve an effective design. 

Identifying the purposes of instruction is centered on the performance objectives 

component. “Performance objectives can be defined as a precise statement of capability 

that if possessed by the learner, can be observed as a performance” (Gagne, Briggs, & 

Wager, 1992, p. 243). Training objectives are all of the objectives that are outlined in the 

training program. The most important types of training objectives are training reaction 
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objectives; learning objectives, transfer of training objectives, and organizational 

outcome objectives (Blanchard & Thacker, 1999).  

The identification of needs, statement of objectives, and outcomes set the scene 

for the development of the training program (Potts, 1998; Blanchard & Thacker 1999). 

Successful training is determined by achieving the stated objectives, making performance 

objectives a crucial component of training design (Rothwell & Cookson 1997). 

Performance objectives communicate the purposes of instruction, guide the learner, and 

provide a benchmark for evaluation of instruction (Morrison, Ross & Kemp 2001; Gagne 

et al., 1992). It is important to provide clear and specific objectives that will guide the 

instructor and learner to the appropriate result. Experts agree that training results are 

directly connected to, and guided by, performance objectives (Rothwell & Cookson 1997, 

Gagne et al., 1992). Therefore, the link between training objectives and training 

evaluation forms the basis for training design.  

Evaluation Component 

The evaluation component is the thread running throughout all phases of the ISD 

model. The ISD is a cyclical process in which evaluation is linked to every phase to 

ensure accountability and quality (Rothwell & Cookson, 1997). In evaluation, there are 

two areas that are addressed: process and outcome. Evaluation of the process, sometimes 

referred to as formative evaluation, examines how the training was designed, developed, 

and carried out. Evaluation of the outcome (summative evaluation) determines how well 

training accomplished its objectives (Blanchard & Thacker, 1999). The purpose of 

evaluation is two-fold: to show you where you have been and to direct you to where you 

go next (Quam, 1997). 
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History of Evaluation in Training 

The roots of training are in education. In the early 1900s Robert Thorndike was 

instrumental in providing the impetus for early adoption of measuring techniques in 

education to assess or evaluate changes in learner behavior. This type of evaluation was 

focused on using the content goals and objectives, which characterized many educational 

programs in the early part of this century (Wentling, 1980). There are several models for 

evaluation in education: Ralph W. Tyler developed one of the most influential. He 

believed the essential first step in evaluation is clarification of the program or activity’s 

goals. His model helped lay the groundwork for tying evaluation to goals and focusing on 

the best ways to meet those goals (Guskey, 2000).  

Prominent Training Evaluation Models 

Evaluation has figured prominently in ISD models. When training evaluation is 

accomplished, it is most often patterned after a widely used model for training evaluation 

developed in 1959 by Donald Kirkpatrick (Long, 1999). Since its advent, the four-level 

training evaluation model, created by the University of Wisconsin management professor, 

has become an industry standard for training measurement (Mendosa, 1995). An 

assortment of other models has emerged since, but all are at least loosely based upon 

those original four levels (Goldwasser, 2001).  
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The Kirkpatrick model identified four levels of training evaluation data: reactions, 

learning, behavior and results (Kirkpatrick 1996).  

 
Table 2.4 Kirkpatrick model 

Level Type of Data Measures Means of Collection 

 
1 

 

Reactions  

data 

Measures what the training participants think 
and feel about the training. Did they enjoy the 
training? Was it relevant to their job? Were 
the instructors interesting, knowledgeable, and 
prepared? Was the training organized well? 
Was adequate time allotted to training?  

Reactions data is 
typically collected by 
means of a 
questionnaire 

 
3 

 

Learning  

data 

Measure how much the training participants 
increased their knowledge or skills. 

 Learning data is 
typically collected by 
means of a pretest and a 
posttest designed to 
measure gain in the 
knowledge of the 
trainees due to the 
program. 

 
3 

 

Behavior  

data 

Measures on the job behavior of the trainees 
after the training program, as contrasted to 
their behavior before the program. This data 
addresses the issue of “transfer of training”. 
This is, are participants using what they have 
learned back on the job? 

Behavior data 
collection usually 
involves supervisors’ 
observations and 
reports of on-the-job 
behavior 

 
4 

 

Results  

data 

Measures the impact of training on 
organizational performance metrics such as 
improved productivity, increased sales, 
additional profit, increased market 
penetration, improved efficiency, higher 
quality, reduced turnover, reduced costs, 
reduced absenteeism, and so forth. 

Specific measures not 
identified 

 
 

The Kirkpatrick model is commonly depicted as a hierarchy. Level 1 evaluation 

data, at the bottom of the pyramid, is the easiest to collect and requires the least amount 

of effort and expenditure of resources. Level two data requires more effort and resources 

to collect than does level one but requires less than level three. Level four training 

evaluation data requires more effort and expenditure of resources to collect than is 

required for any other level (Long, 1999). Some have suggested a fifth level to 
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Kirkpatrick’s model. Jack Phillips (1996) suggests that, beyond linking business results 

to the program is the ultimate level of evaluation, return on investment. Phillips contends 

“The process isn’t complete until the results have been converted to monetary values and 

compared with the cost of the program” (Phillips, 1996, p. 3). The request to complete 

level three, four or five evaluations catapults training managers into an uncomfortable 

and unfamiliar territory. The ability to assess the impact of training activities has to make 

huge strides in order to be effective. At present we are unable to reconcile to the 

satisfaction of all the players the differences between the actions required to arrive at 

valid scientific proof and those allowed by the organizational culture (Dionne, 1996; 

Caron, 1990; Tannenbaum & Woods, 1992).  

Learner Goals compared to Organizational Goals 

Most trainers focus their evaluations on the extent to which training has impacted 

the individuals trained (Pucel & Lyau, 1996). Historically, training evaluation has 

emphasized the achievement of programmatic objectives to the exclusion of other 

variables. Evaluation models and instrumentation have typically measured participant 

reactions to the program, increases in knowledge of skill levels, or retention of content 

(Cienek, 1981). They have concentrated on learner goals and objectives. Despite this 

tendency, research has indicated that showing training’s impact on the organization 

provides more support for training efforts than showing change in the learner (Kusy, 

1986; Gutek, 1988; Long, 1990) In contrast to a focus on individuals, top level managers 

responsible for allocating resources within an organization tend to focus their attention on 

the overall performance of the organization (Carnevale & Schultz, 1990).  
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In Rothwell’s survey on instructional design (1997), respondents ranked 

evaluation as their fourth most important duty but ranked it seventh as most frequently 

performed (Rothwell & Kazanas, 1998). Although there is an emphasis on training-

program evaluation in professional literature, there has been relatively little actual 

practice (Gutek, 1988). Traditionally training remains a corporate exercise that is taken 

on faith, with little or no demand to evaluate it rigorously (Gutek, 1988). Research 

indicates that if investments in training are to receive higher priority, top management 

must clearly see an economic relationship between its investments in training and an 

increase in organizational productivity (Bartel, 1991; Pucel & Lyau, 1996). Despite this 

evidence, the most frequently accomplished levels of evaluation have been at level one 

and level two (Twitchell, 1997). The assumption has been that if training improves the 

performance of individuals, it will improve the performance of the organization (Pucel & 

Lyau 1996). 

Reasons cited for the dearth of evaluations using the organization as a unit of 

measurement have been the lack of a universal model for measuring organizational 

impact, along with the time and expense required to conduct an evaluation at the 

organizational level (Stevens, 1988; Simpson, 2002). Organizational goals focus on the 

organization as a unit to measure change, as opposed to learner goals that use the learner 

change as a unit of measurement, Results at level four measure the impact of training on 

organizational performance metrics such as improved productivity, increased sales, 

additional profit, increased market penetration, improved efficiency, higher quality, and 

reduced cost (Long, 1999).  
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Traditionally, trainers have focused on the learner to show training results. 

However, data showing results of training that focus on gain to individuals are often not 

compelling in arguing for resource allocations at the organization level (Pucel & Lyau, 

1996). The disconnect occurs between the level training professionals want to measure 

and the ones their organizations want to see (Goldwasser, 2001). It has taken training a 

long time to show concern with the bottom line (Kiser, 1999). As corporate training 

departments are transitioning from cost centers to legitimate business units, some training 

professionals have become more focused on defining and meeting the business objectives 

of their programs and less focused on meeting the individual development needs of 

employees (Goldwasser, 2001).  

Training in Business 

The biggest problem with the existing approaches to training measurement is that 

there is a lack of understanding of the link between training and business results. A 

means to address this problem lies in educating trainers and managers about the potential 

impact of training and the causal relationship through which this impact occurs. To do 

this, trainers must increase their level of business knowledge (Spitzer & Conway, 2002). 

With the rapid changes in organizations today and the increasingly intense competition, 

virtually all organizations rely increasingly on effective training of personnel and on the 

linkage of training approaches and strategies to overall business goals and organizational 

performance (Legare, 1999). 

Organizational Strategy 

The core of organizational development is in its organizational strategy. The word 

strategy is rooted in military combat. Translated literally, strategy means “the art of the 
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general”. Organizations appropriated the term and used it to describe the concept of long-

range planning and control of resources that are needed to achieve the goals and 

objectives of the organization. Strategy can be defined as the broad-scale plan for 

operating in a competitive environment to achieve organizational goals. Although an 

unconscious approach to participation in the marketplace may yield temporary victories, 

organizations have learned that only a well-thought-out strategy can result in sustained 

success (Carnevale, Gainer & Villet, 1991). 

As a means to guide and measure success, the strategic plan is the cornerstone of 

management. The competitive strategy has to do with positioning an organization in the 

marketplace. This positioning includes the set of interrelated internal and external choices 

made by the company to improve or retain its competitive position (Blachard & Thacker 

1999). Successful organizations define their objectives, and then set about developing an 

overarching game plan to pursue their goals. This plan is translated into operational 

strategies and tactical decisions that move the organization toward its goals (Carnevale, 

Gainer, & Villet, 1991). Assessment of organizational success is typically determined by 

achievement of objectives outlined in the strategic plan. Strategic management is a three-

tier process involving corporate-, business-, and functional-level planners, and support 

personnel. At each progressively lower level, strategic activities are more specific, 

narrow, short term, and action oriented, with lower risks but fewer opportunities for 

dramatic impact (Pearce & Robinson, 2000). The activities at all levels are designed to 

support the organizational goals. 

The aim of the strategic process is the formulation and implementation of 

strategies that work to achieve the organizations long-term mission and short-term 
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objectives. Organizations have mission statements, goals and objectives, and strategies. A 

mission statement answers the question, what business are we in? The strategies are the 

methods to fulfill the mission. The goals and objectives set the targets, and actions or 

tactics are the means for meeting the goals and objectives. These terms are put into 

operation through strategic plans and operational plans (McCain, 1999). Ideally, each 

department in an organization is structured to implement an action agenda focusing on 

the achievement of organizational goals.  

When devising an action agenda, strategy implementers first assess what the 

organization must do differently and better to carry out the strategy successfully; they 

consider the options for making the changes as rapidly as is practical. The results that an 

organization seeks over a multiyear period are its long-term objectives. These objectives 

typically involve some or all of the following areas; profitability, return on investment, 

competitive position, technological leadership, productivity, employee relations, public 

responsibility, and employee development (Pearce & Robinson, 2000). 

Training’s Relationship with Strategy 

Training is in the midst of a crisis that some contend threatens its very survival. 

Simply stated, the crisis is the failure to show that investing in training produces 

demonstrable business results. Many training professionals have long shied away from 

the metrics that companies need to make strategic decisions involving their human capital 

development (Simpson, 2002).  
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Research suggests that causes of the crisis include: 

• Shortcomings in training measurement, specifically, the lack of appropriate 

methods, and not focusing on measuring training before the training occurs, but 

after the fact. 

• Lack of understanding about how to link training to business results. 

• Not focusing training on learning that has the greatest strategic impact for the 

organization (Spitzer & Conway, 2002). 

Training’s traditional focus on the impact to the learner has put training in a 

support role to other departments, not as a direct means to achieve strategic objectives. 

Business managers’ image of training has been poor because training departments have 

not been held to the same accountability standards as other departments (Blanchard & 

Thacker, 1999). 

External environmental factors such as the recession of the1990s, globalization, 

and technology-based business have been credited with changing the organizational 

strategy in the U.S. and sparking the trend toward training accountability. Whether the 

result of globalization, breakneck competition, a slowdown in the North American 

economy, or a better understanding of the vital importance of human resources, managers 

of both private and public organizations are beginning to question seriously their return 

on investment in training (Dionne, 1996). These external environment factors have 

provided ample reminders that more than ever before, training professionals must provide 

hard business evidence of the bottom-line effectiveness and strategic alignment of 

training (Schnider, Monetta, & Wright, 1992). Meeting this challenge in establishing 

strategic parameters has proved to be difficult for the training profession. Traditionally, 



   38 

training professionals have not had access to strategic planning. To address strategy, 

business and training goals have to be aligned. A firms training and development 

managers cannot accomplish this on their own. Communication with senior management 

plays a critical role in helping to identify learning gaps associated with business goals 

(Mingail, 2002). 

Business Managers Expectations from Training 

For investments in training to receive higher priority, upper management must 

clearly see an economic relationship between their investments in training and increased 

organizational productivity (Bartel, 1991; Carnevale & Schultz, 1990; Lyau, 1994). 

Business managers are increasingly demanding of training what has long been demanded 

of other departments: provide evidence of the value to the organization (Blanchard & 

Thacker, 1999). “When you’re talking to first-line managers you should not be asking 

them about their expectations, but to outline their business problems so you can devise 

training programs that address very specific, strategic needs” (Simpson, 2002 p. 4). 

The perceptions of an immediate superior, of colleagues, and subordinates are 

commonly at variance. An adequate training design can hardly be worked out until the 

perceptions of those involved are congruent in all important respects (Lynton & Pareek, 

2000). For years, training professionals have done little to measure training results for the 

organization; however, now that executives are becoming aware that training 

measurement can be done, they are demanding accountability from their training 

departments in terms of return to the organization for the training investment.  
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Evidence of Impact to the Organization 

Selling training to the top brass will always be more effective if you sell it on hard 

business issues. If management cannot precisely quantify the benefits of training, there 

will be a perception that training has a nebulous result (Mingail, 2002). Management 

typically quantifies progress from changes in key organizational measurements. In any 

business administration there are certain key elements that require constant measure and 

surveillance. These key measurements and performance factors guide the manager 

toward keeping the enterprise under control and in the direction of achieving the long-

term objectives set forth by the organization (Lynton & Pareek, 2000). 

There are three basic criteria for identifying the right metrics to track and manage 

organizational and individual performance better.  You must find measures that are: 

• Credible, relevant and valuable 

• Widely used and based on standards 

• Available and accessible  (Tesoro, Tootson, 2000). 

Using generic metrics allows an organization to benchmark to determine how their 

organization is doing relative to the industry or the competition.   An example of 

performance measurement is a scorecard that includes basic metrics for productivity, 

quality, customer satisfaction, and impact.  These have been used by a variety of 

organizations in different industries (Tesoro, Tootson, 2000).  Some of these generic 

metrics have been identified as areas where training has added value.  These measures 

include: 

• Reduced operating expense 

• Less overtime or temps 
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• Higher Productivity 

• Reduced Process Cost 

• Fewer Lost customers 

• Lower product/service cost 

• Retention Savings 

• Lower expense (Fitz-enz Jac, 1995). 

By considering the basic criteria for identifying the right metrics and reviewing 

metrics that have been identified in the literature as impacted by training efforts it is 

possible to create a summary of metrics to use a baseline for tracking trainings’ impact. 

Although each company is unique and each industry different from others, there are 

characteristic measures common to most of them. The following table reflects some 

typical measurements (Gerding, 1999; Kaydos, 1991).  

 
Table 2.5 Organizational impact measures 

Category Measurements 

Production Productivity by product line 
Backlog by product line 
Capacity 

Controller 

 

Comparison; actual sales to budget 
Labor costs/material costs 
Overhead 
Accounts receivable 

Purchasing 

 

Inventory turns per year 
Average Inventory value 
P.O. delivery record by vendor 
 

Sales/ 

order entry 

 

Quotes issued/quotes accepted 
Forecast sales by product 
Actual sales per line 
Percent of orders with standard lead-time 
Percent of orders with less than normal lead-time 
Order processing time to production release 
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Table 2.5 (continued) 
 

Engineering 

 

Time to release drawings 
Number of changes to specifications 
Number of drawing errors 
Reworks and delay time attributable to Engineering 

Operations 

 

On-time delivery to customer 
Cycle time; order shipment 
Quality Level (returns, complaints) 
Gross margin 

Customer 
Service 

 

Performance to promise 
Backorder report 
Field service report 

Quality 
System 

 

Percent defects – outgoing product 
Quality index – online inspection 
Warranty costs     

 
 

The unity of effort and direction in an organization is paramount for success. 

High-performance companies are created by focusing on a number of appropriate 

business goals, which are translated into an appropriate context in which people work. 

When employees behave in ways that meets the business’ goals, their behavior impacts 

on the firm’s performance and ultimately on its financial performance (Gratton, 2000). 

The operational impact measurements are the means for the organization to gauge and 

monitor the business goals. They manifest into areas of operational efficiency, 

productivity, customer service, reducing errors, controlling costs, and improving quality.  
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Business measurements verses training measurements 

The main difference between traditional business measures and training measures 

lies in the unit of measure. Training’s typical unit of measure is change in the learner. 

The typical business unit of measure is changes in the organization. If an employee has 

learned a skill (level 2) and applies it on the job (level 3) does that mean the applied skill 

will move the organization toward its goal? The most important rule for training should 

be that effective training must be driven by business results (Spitzer, & Conway, 2002). 

Today, it is generally accepted that the fact that people learn something in a training 

program does not mean that they will apply the knowledge to the organization or that the 

organization will be moved toward its goals (Dionne, 1996). 

New Requirements for Training Professionals 

Training professionals and business managers live in separate worlds with 

differing standards. Each group judges training activities against its own criteria (Dionne, 

1996). Training professionals’ adoption of the business management mindset will lead 

them to place more emphasis on economic issues within the training function. Today’s 

training manager needs to be more aware of the bottom-line issues of the organization, 

becoming more knowledgeable of the operational and financial areas. The new 

“enlightened” manager needs to take a business approach to training and development 

(Training & Development, July, 2000). “Those in the training profession must learn to 

speak the ‘Language of Business’ if we are to communicate effectively with executives 

who make the final decisions to commit resources to training” (Schneider, Monetta, & 

Wright, 1992 p.12).  
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Providing Evidence of Organizational Impact 

Studies have indicated that before business managers will lend support to a 

training effort, they would want to know that actual business benefits would result from 

the program (McGough, 1998; Lombardo, 1987). These studies find that senior business 

executives use different measurement criteria than training practitioners (McGough, 

1998; Long, 1990; Kusy, 1986). The literature reflects two main methods for addressing 

requests for training results at the organizational level (Spitzer, 1999). The two methods 

that emerge from the literature are return on investment (ROI) and return on expectation 

(ROE). ROI is a financial term that reflects the process of converting the cost of the 

program into monetary values and comparing them with the benefits of the program 

(Phillips, 1996). ROE is not restricted to financial terms but reflects the process of 

accessing the expected returns from a training program from a stakeholder prior to 

implementation of the program and accessing the achievement of those expectations at 

the completion of the program (Goldwasser, 2001)  

ROI verses ROE for providing results 

Although many have embraced the concept of providing ROI for training efforts 

(Phillips, 1996; Goldwasser, 2001) others challenge the use of ROI measures to show 

training results. Some identified problems with producing ROI as a measure of showing 

training results include (Long, 1990; Gregman & Jacobson, 2000; Wilyerd, 1997): 

• ROI usually do not capture all of a company’s strategic objectives. 

• As a strictly financial measure, ROI does not provide true evidence of all of 

training results. 
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• ROI is a snapshot in time and tells you where you’ve been. It has no ability to 

predict where you’ll go. 

• ROI is a lagging indicator, not a good diagnostic tool. 

• It is tough to isolate a direct cause-and-effect relationship between most training 

programs and a business bottom line. 

• Conducting a rigorous evaluation can be expensive and time-consuming  

As an alternative to, or a complement of, ROI, some training professionals are 

promoting providing evidence of trainings results through the process of ROE. Some 

training professionals and researchers contend that evaluation; begins at the start of the 

training process, is based on organizational values, measures impact in different ways, 

requires evidence and not proof, and involves partnership with other parties (Spitzer, 

1999; Watson, 1998).  

Proponents of ROE suggest that ROE is an approach that supports effective 

performance being linked to the goals and objectives of the organization. The ROE 

method for measurement provides alignment, and strong alignment is the genesis of all 

successful measurement (Watson, 1998). Supporters of the ROE method for showing 

training results cite the following benefits of this approach (Watson, 1998; Spitzer, 1999): 

• ROE measurement requires collaboration. A strong focus on organizational 

business issues provides a shared purpose and a sense of mission. This method 

builds a relationship between line and training functions. 

• Absolute proof is impossible and totally unnecessary. ROE provides evidenced 

that progress is taking place. 
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• ROE uses of measurements already tracked in organizations and is therefore less 

expensive or complicated than producing ROI. 

• The ROE measurement is simply tracking the relationship between cause and 

effect. 

• The ROE measurement provides a means to guide the training. 

• ROE measurement allows training to be evaluated in terms of its value to the 

business as the stakeholder defines it. 

When training metrics are tied to performance measures the training department 

gains because it is “better able to demonstrate the link between training and performance, 

and it strengthens the recommendations made to the management of a business unit to 

enhance training programs or improve other areas that will aid future performance 

results” (Delahoussaye, 2002, p. 3). Arthur Anderson says there is a difference between 

showing cause-and-effect and showing a relationship. Sometimes it is possible to show a 

fairly direct link between training and results, but in most cases it is necessary to only 

show a relationship (Gerber, 1995). Addressing organizational impact by producing ROE 

results tied to key organizational measurements offers the training professional a viable 

means of answering the call for accountability using the organization as the unit of 

measure and without the complicated processes required to produce financial ROI. 
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Summary of the Literature 

Recent changes in the competitive environment for business have shifted focus 

toward accountability for all departments in an organization. Traditionally, the training 

department has been a focus for business managers to improve the organization, but 

results were taken on good faith. The recent shift in accountability has prompted training 

professionals to examine new methods of evaluating training results that will address 

managements’ concerns. 

“There are five basic steps in what is commonly called the ‘systems approach’ to 

training: needs assessment, design, development, delivery, and evaluation. But the fact 

that evaluation is named last on that list does not mean that we should design and conduct 

a training program first, and only then worry about hoe to evaluate it. Instead, evaluation 

should be super ordinate to the entire systems approach. We need to think about 

evaluation from the start, and we need to keep thinking about it as an integral part of 

everything we do” (Spitzer, 1999 p. 43). The requirement of accountability has turned 

focus for training professionals toward the use of evaluation. The connection between 

evaluation and training design is evident in the literature. Addressing the requirement for 

accountability will require an understanding of how design, evaluation, organizational 

strategy, and organizational measurements affect one another. This literature review 

highlights differences in organizational standards and traditional training standards. It 

emphasizes differences between training and non-training managers in accountability and 

suggests possible means of filling the gap in accountability.  
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To meet the challenge of accountability, training professionals focused on the 

evaluation component of training design. With training’s roots in education, evaluation 

processes focused on changes in the learner. The recent shift requires the training 

professional to show training results at the organizational level. New methods for the 

training process were necessary to address this challenge. This literature review 

highlights research that impacts the new challenge facing the training professional. It 

reviews training design as a method in providing training effectiveness and the evaluation 

component design as a means to show accountability and drive the training design. In 

addition, a review of the literature on organizational strategy and the means to measure 

organizational goals is presented to identify organizational standards and possible means 

to bridge the gap between training managers and non-training managers on the 

accountability issue. An appraisal of factors in training design and organizational 

measurement will help to establish relationships between these factors.  
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 Chapter III - Methodology 

The literature shows a shift in accountability in HRD interventions toward 

meeting organizational goals. Traditionally, training managers have provided evidence of 

learner impact. However, research suggests that non-training managers do not translate 

learner impact into organizational impact. The pressure on managers to show the impact 

from training at the organizational level has sparked a movement toward evaluations that 

measures results not just for the individual learner, but also for the organization as a 

whole. This pressure has presented a challenge to the training profession to provide a link 

between training efforts beyond changes in the learner. 

To address the challenge of using the organization as the unit of measure requires 

concurrence between training managers and non-training managers with respect to intent 

of training and its results. In order to align training efforts with other business efforts, an 

investigation into the possible differences between training managers and non-training 

managers’ perception of the intent and results of training efforts is beneficial.  

Researchers have focused on evaluation to address the issue of accountability. By 

concentrating on evaluation procedures, emphasis is placed mainly on after-the-fact 

measures. Little attention has been paid to investigating the relationship between the 

intent for training to produce organizational impact and the instructional design 

implemented to create the training. To meet the challenge of showing training value, it is 

important that the training profession investigate all means of producing results at the 

organizational level.  
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This study is useful because it examines factors that influence organizational 

impact during the development of training. Specifically, the study seeks to determine if 

including the intent, and the stated objectives of organizational impact, in the 

instructional design influence perception of organizational impact. 

 This study addresses the following problem statement: 
 

In achieving organizational impact, is there a relationship 

between training with specific design criteria and 

organizational impact intent and training with specific 

design criteria without organizational intent? 

This study investigated the relationship between intent, specified by training 

objectives, in training design and the perception of training managers and non-training 

managers of training impact. The following research questions and null hypothesis guide 

this investigation and the development and selection of the methodology: 

Research Questions and Null hypothesis 

The following research questions and hypotheses guide this research: 

1. Based on the focus of the stated training program objectives, is there a difference 

between training managers and non-training managers in the perception of the 

intended organizational and learner performance impact of training? 

• Null hypothesis One: There are no significant differences between training 

managers and non-training managers in the identification of intended results, 

when learner objectives only are guiding the design of training.  
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• Null hypothesis Two: There are no significant differences between training 

managers and non-training managers in the identification of intended results, 

when both business and learner objectives are guiding the design of training. 

• Null hypothesis Three: There are no significant differences in managers and 

non-training managers’ perception of the type of organizational impact 

measures affected by training, when business objectives are guiding the 

design of training. 

2. Based on the focus of the stated training program objectives, is there a difference 

between training managers and non-training managers in the perception of the 

actual organizational and learner performance impact of training? 

 
• Null hypothesis Four: There are no significant differences between training 

managers and non-training managers in the identification of actual results, 

when learner objectives only are guiding the design of training. 

• Null hypothesis Five: There are no significant differences between training 

managers and non-training managers in the identification of actual results, 

when both organizational and learner objectives are guiding the design of 

training. 

• Null hypothesis Six: There are no significant differences in perception of 

training managers and non-training managers on the type of results affected 

by training, when business objectives are guiding the design of training.  

3. Of training programs that had both clear business intent and stated business 

objectives and those training programs that had clear business intent but no stated 
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business objectives, is there a difference between training managers and non-

training managers regarding the perception of organizational impact? 

• Null hypothesis Seven: There are no significant differences between training 

managers and non-training managers in the identification of results of training 

programs with both clear intent and stated objectives and training programs 

with clear intent but without stated objectives.  

Methods and Processes 

The methods and processes used to complete the research are discussed in this section. 

The research was designed in two phases. The purpose of the first phase was to identify 

an appropriate population for Phase II. The purpose of Phase II was to gather data to 

answer the research questions in the study. The following sections are divided into phases 

to guide the reader. The methods and processes include: 

• Research design  
• Data needs and collection steps 
• Instrumentation  
• Survey design 
• Population and sample  
• Sample selection 
• Pilot testing 
• Data collection procedures 
• Data analysis 

 
Research Design 

A comparative descriptive design was used to conduct this research. The design 

provided a means to examine facts, people’s opinions, and attitudes. The strength of a 

descriptive research design is in the exploratory capability it provides (Merriam, 

Simpson, 1995). The use of a questionnaire survey in this study helps to explore results 



   52 

that indicate relationships among events that have already taken place. The purpose of a 

survey is not to give value to sets of relationships between events, but simply to draw 

attention to the degree two events or phenomena are related (Merriam, Simpson, 1995). A 

descriptive design allows for systematic description of the facts and characteristics of an 

area of interest and therefore is appropriate for this study’s investigation into the 

relationship between achieving organizational intent and including organizational 

objectives in training design.  

Data Needs and Collection Steps 

The data needs for this study require effectively designed training programs in an 

organizational context. In addition, the required training programs need to include 

program objectives. Respondents include training managers and non-training managers. 

The data needs require a comparison of training and non-training managers’ perceptions 

of intent and impact. 

Instrumentation 

Two types of instrumentation were required for this research. A title and brief 

description of each is shown in the table below. 

 

Table 3.1 Instrumentation types 

Type Description 

ISD Checklist Required in Phase I, the ISD checklist intended to outline business and 
learner objectives and identify procedures and components of effective ISD 
design. 

Study Instrument Required in Phase II, the study instrument is a survey consisting of 10 
questions that investigate inclusion of objectives, intent and results of 
training.  
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Phase I. To ensure common design elements among the training programs in the 

study, a checklist of effective ISD model components was developed. A review of the 

literature on ISD modes was conducted prior to developing the checklist (see chapter II). 

The literature indicated a widely accepted model (Dick and Carey, 1996) as 

representative of the literature on effective ISD components. The Dick and Carey model 

components were used as a preliminary list of effective design components. The 

preliminary list of components was sent nine subject matter experts (training managers). 

The subject matter experts reviewed the components and provided feedback on the use of 

the components and wording. Based on recommendations from the subject matter 

experts, revisions were made to the model and the checklist was designed. The checklist 

(Appendix A) included a definition of learning and organizational objectives, a list of 

major ISD components, and procedures that indicated the completion of the major 

components. The components were judged as evident within the training program if one 

of the procedures outlined in the checklist within the component was completed. 

Phase II. The data for this phase of the study were collected by use of a 

questionnaire. Descriptive research utilizes various forms of survey (Merriam & 

Simpson, 1995). Based on the unique information needs, no standard instruments were 

found that would allow for the required data collection. The research designed and pilot 

tested the needed data collection instruments. 
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Survey Design 

The survey (Appendix B) consisted of 10 questions in two sections. The first set 

of questions was designed to investigate the type of objectives included in design as well 

as the intent of training. The second set of questions investigated the actual results of the 

training program.  

The following is a summary of the survey instrument. 

Three research questions drive this study and the development of the Phase II 

survey instrument. All of the research questions address differences of perceptions 

between the training manager and non-training manager. The managers’ perceptions of 

specific training programs are investigated in three areas: 

• Intended organizational and learner performance  

• Actual organizational and learner performance  

• The type of performance with respect to the training objectives driving the 

training program 

A research rubric (Appendix C) was created to show the specific research 

question, null hypothesis, and survey question that addresses each area of investigation. 

A summary of the rubric is shown in the following table: 

Table 3.2 Rubric summary used to make the survey instrument for Phase II 

Subject Area Investigated Question Numbers 

The intent of training impact and the inclusion of objectives. Questions 1-6 

The perception of actual training impact Questions 7-10 

The intended type of training impact Question 6 

The perception of actual type of impact achieved Question 9 & 10 
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Questions were included to address a master list of organizational measurements. 

A master list was developed from a thorough review of recent business strategic 

measures, training and evaluation literature. The organizational measures selected, were 

identified by their ability to be used across industries, be traditionally measured by most 

companies and therefore easily accessible.   The lists of organizational measurements 

were piloted as part of the survey prior to the study. To assist respondents in the 

determination of organizational impact, this master list of organizational return on 

investment measurements was developed and provided on the survey. The resulting list 

included eight measures that are common measurement used in strategic planning and 

can be addressed through training initiatives. 

Population and Sample 

 Phase I. In Phase I, a checklist was used find a population appropriate for the 

study. Beginning with the Reference USA Database, a database from Info USA Service 

that lists over 12 million businesses, a random sample of 78 organizations within the 

Research Triangle Park area that have 1000 plus employees in the Raleigh-Durham area 

was selected. 

From this selection, organizations were randomly chosen to receive the initial 

telephone contact.  Initial telephone contact served as a means to identify the training 

manager and answer some qualifying questions. 

The training managers were self-identified as the person in the organization 

responsible for overseeing the development, design and facilitation of training.  The 

qualifying questions were determined by the requirements of the study.  The three 

questions were: 
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• Do you follow an ISD process in training design? 

• Does some of your training focus on business objectives in addition to learner 

objectives? 

• Can you access and review training programs that were delivered during the past 

6 to 8 months in order to review trainings goals and intent? 

An answer of “yes” to each of these questions was necessary for the organization 

to be considered for the study. 

Dependent on the responses to the qualifying questions, the checklist was sent to 

training managers of these organizations. The Phase I checklist (Appendix A) was a 

means to determine if their organization used effective design components.   Sixty-four 

companies were called.  Of the 64 initially called, 15 companies were sent the checklist.   

The companies that were not sent the checklist were either not interested in participating 

(23 companies), did not have centralized access to training programs to participate in the 

study (12 companies), or did not have a training department in their facility (14 

companies).  Five of the companies that were sent the Phase I checklist did not have 

training which included objectives or at least one procedure from each component on the 

checklist.  The remaining ten companies were eligible for Phase II of the study.  



   57 

Phase II. To address the research questions posed in this study, interest was in 

those organizations in the Raleigh-Durham Triangle area with greater than 1000 

employees and that included training with effective design components. The need to 

evaluate a large number of recently completed programs eliminated the use of small 

organizations. Using the Phase I checklist, the population was identified. By selecting a 

population that included only effective ISD model components, design issues were 

eliminated as a possible factor in achieving organizational impact.  

Sample Selection 

From the population a sampling frame, and managers from that sample was 

selected. The sampling frame is the group of individuals that reflects the population of 

interest (Hawkins, Best, & Coney, 1992). The first sampling frame were training 

managers from the population who could ascertain the intent of training for individual 

training programs. The training managers in this sample were identified as those 

individuals directly involved with the development of training for their organization and 

responsible for the results of training.  

The second sampling frame was non-training managers in each organization. The 

training managers in each organization selected the non-training managers appropriate for 

each training program. Non-training managers were identified as being directly 

responsible for participants in the individual training programs and familiar with the 

training initiatives used in this study.  

Pilot Testing 

Pilot testing is a means for the researcher to ensure the development of a clear and 

usable instrument that provides the information necessary to answer the research 
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questions. Pilot testing is particularly useful when surveys are mailed and personal 

explanation is limited. Self-administered questionnaires are heavily dependent upon 

clarity of language and understanding of directions (Fink & Kosecoff, 1998). A pilot 

study was used to address content validity and assess these elements in both the checklist 

and survey instrument. 

Phases I and II. Participants for the pilot study consisted of eight professionals 

working in the field of training; they included training managers, consultants and training 

facilitators. Pilot study participants were asked to review all aspects of the checklist and 

survey instrument prior to implementation of the study. They were each sent, via email, a 

cover letter, the checklist, and survey.  The cover letter included instructions on providing 

the information of interest. Pilot study participants reviewed the instrument’s directions, 

language, response choices, and content. In addition, they examined the checklist and 

instrument layout to assess ease of use and understandability. A letter was sent to each 

participant explaining the pilot study procedure (Appendix D.) 

Suggestions from the pilot study participants included changes in wording, 

placement of questions, changes in title of the documents, and improvement of answer 

choices. These suggestions resulted in several minor changes in these areas. The revised 

checklist and instrument were sent back to the pilot study participants and approved.  

Data Collection Procedures 

Phase I. Phase I was designed to identify a population from which a sample could 

be drawn to complete the study. The first contact with the potential population was by 

telephone the purpose of the initial telephone contact was to ask general questions about 

the organizations’ training in order to identify organizations that were possible candidates 
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for the study. The results from the initial call helped to qualify organizations that include 

researched complete design and also include business objectives in their training.  

The training department from each organization was contacted. The researcher 

asked to speak to the highest-ranking training manager in the organization. After the 

highest-ranking training manager in the organization was contacted the researcher 

confirmed that this manager was the person in the organization responsible for overseeing 

the development, design and facilitation of training. The researcher identified herself as a 

student at North Carolina State University, working on her dissertation research in the 

area of training impact. During the call, the researcher asked the qualifying questions 

shown in table 3.3. 

 

Table 3.3 Initial call questions 

Question 
Number 

Question 

1 Do you follow an ISD process in training design? 

2 Does some of your training focus on business objectives in addition to learner 
objectives? 

3 Can you assess and review training programs that were delivered during the past 6 to 8 
months in order to review trainings goals and intent? 

 
 

If the answer to all three of these questions was “yes”, the researcher explained 

the basic requirements of the study and asked if the companies were interested in 

participating.  

From the initial qualifying telephone call, a contact list was developed for 

distributing the checklist. Sixty-four companies were contacted. Of these companies 15 

were sent a checklist. A cover letter was sent out with a copy of the qualifying checklist 
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(Appendix E). The checklist provided the training manager with the researcher’s 

description of business and learner objectives and instructions for completing the 

checklist.  

Procedures for the managers to complete the checklist were as shown in the table 

3.4. 

 

Table 3.4 Checklist procedures 

Select up to 10 programs implemented for departments within the 
organization using the following criteria: 

• Delivered within the past six to eight months 

• Contain program objectives 
Complete one qualifying checklist for each program within this 
group. 

 
 

Using the pool of training programs selected, each manager was asked to 

complete one qualifying checklist for each training program. The fifteen companies that 

were sent the checklist were contacted by telephone two weeks after the checklists were 

sent out. The researcher met with each training manager to review the checklist and 

training program materials and to discuss procedures for implementing the survey. Of the 

fifteen companies, ten companies had programs that included at least one procedure from 

each component and had identified learner objectives, or both learner and business 

objectives, within the program. 

Phase II. The researcher reviewed each program and checklist with the training 

manager to determine if the organization’s training contained each of the elements 

(objectives and components) required for the study. From the 10 companies, 54 programs 
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and checklists were reviewed. Fifty of the programs contained the required elements. The 

researcher explained the instrument requirements and the time constraints for the 

completion of the study. Eight companies completed phase two; however, two companies 

did not complete phase two due to layoffs and time constraints. From the eight companies 

completing phase two, 38 programs were used in the study. The resulting total sample 

size n=89 for L (learner driven) and n=44 for B (business guided) which gives a total 

sample size of 133. The following procedures were followed for phase II. 

No names were used and the surveys were tracked by use of the codes. Each 

survey was coded before it was sent to the respondents. The codes indicated the 

company, program, manager type (training or non-training), manager number and 

program type (learner or learner and business). A sample of the codes is shown in the 

table 3.5. 

 
Table 3.5 Code samples  

Example Code Character Category 

Code # A1N2l   

A 1st Company 

1 2nd Program 

N 3rd Manager type 

2 4th Manager number 

L 5th Program type (learner guided) 

 
 

The training manager for each program identified at least one non-training 

manager in the organization per program. The non-training manager was identified as the 
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department supervisor of participants from the training program who could speak to the 

results of the training.  

The training mangers and non-training managers were provided the surveys and a 

Research Participation Approval form (Appendix G), independently. 

The researcher coded each respondent indicating the manager type and number 

(training manager or non-training manager). 

A cover letter (Appendix E), survey, and human subjects form were given to each 

respondent. The training manager completed a survey for all programs. The non-training 

manager completed one survey only for the program of which they had specific 

knowledge.  

All surveys were returned to the researcher either through US mail or email. 

The literature was reviewed for ways to ensure a high response rate from surveys 

and several techniques were employed for that purpose in this research:  

• A cover letter was included with each printed survey. 

• The letters were personalized with the manager’s name and organization 

address. 

• The cover letter stated the purpose of the study, identified the researcher, 

and assured confidentiality.  

Each training program had one completed instrument by a training manager and a 

corresponding non-training manager. 

The survey instrument was limited to ten questions to encourage quick 

completion. Because the measurement of the impact of training is an issue facing many 
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training managers, the cover letter included an option of receiving the results of the 

completed study. This incentive was believed to augment the response rate.  

Six of the eight companies used hard copies and provided the survey through 

company mail. Two companies used email because the non-training managers were 

dispersed to other company locations.  

A summary of the response rate is shown in table 3.6. 

 
Table 3.6 Response rate 

Category Numbers 

Companies participating 8 

Programs from all companies 38 

Surveys sent out 154 

Surveys returned 130 

Response rate 84.4% 

:  
 

Data Analysis 

A research rubric (Appendix C) was devised to provide a complete detailed view 

of where each research question, hypotheses, and instrument question was addressed. 

The researcher collected data via US mail or email. Each survey was numbered 

and entered into an Excel spread sheet and analyzed for each null hypothesis. Each 

training program was designated by its code as either “learner” or “business.” The learner 

designation indicated the program as being guided by learner objectives alone. The 

business designation indicated the program as being guided by both learner and business 

objectives. The total sample size was n=89 for L (learner guided) and n=44 for B 

(business guided) which gives a total sample size of 133. However, there was missing 
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data, which results in variation in sample sizes for tests of different hypotheses. Analysis 

was completed using these designations.  

The hypotheses for this study were grouped into three areas:  

• Intent  

• Actual  

• Type of training impact  

Table 3.7 describes the intended type of comparisons and the specific factors 

addressed by each question. 

 
Table 3.7 Questions on hypotheses 

Compared What was addressed Question numbers 

Program type  Managers’ intent for training impact. 1, 5 

Program type Managers’ perception of actual training impact. 7,8 

Program type Managers’ perception of the type of training impact. 9,10 

Type of manager Agreement on design between managers 2,3,4 

 

The GLM procedure of the SAS statistical analysis computing system was used to 

perform univariate and multivariate analyses of variance on questionnaire data to test the 

study hypotheses of interest.   The method of analysis of variance provides for the control 

of the design factors of company and type of training program while determining if 

statistically significant differences existed between training managers and non-business 

managers. A main effects design was used in the analysis of the data.  In the cases where 

the null hypothesis would be focused separately on the Learner or Business Objectives, a 

two way design was used where company served as the role of a blocking factor and the 

trainer versus non-trainer manager would be experimental comparison factor.  In the 
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cases where the total sample was used such as in the analysis of questions 6 and 9, a third 

factor identifying Type of Training Program was introduced.  The finding of non-

significant interactions for preliminary runs using a fully crossed design analysis of 

variances of questionnaire item responses led to the decision to utilize the main effects 

design on questionnaire items responses.    

 Univariate analysis of variance procedures were used when one questionnaire 

item could be used to test a study null hypothesis and the multivariate analysis of 

variance was used for the joint analysis of responses of several items to provide a test of 

the study null hypothesis.   

Questionnaire responses were treated as dichotomous with a yes response coded 

as a 1 and the no response was coded as a 0.  Calculation of a group mean as a summary 

statistic on dichotomous data as 1s and 0's will range between 1.0 and 0.0 and can be 

interpreted as a proportion.   Failure to give an answer or giving an answer of I do not 

know was treated as representing missing data point and not included in the statistical 

analyses of the questionnaire responses testing.  Previous research has shown that 

dichotomous data can be effectively used in analyses of variance to perform tests of 

hypotheses (Lunney, 1970). 
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Chapter IV- Findings 

The purpose of this study was to determine whether a difference in perception 

between training managers and non-training managers regarding the intent of training and 

organizational objectives influenced the perceived impact of training on the organization. 

The research was designed to investigate whether the inclusion, or absence, of 

organizational intent and organizational objectives in instructional design had a 

relationship to the perceived organizational impact of training. 

In Phase I, the design of each evaluated program was determined by reviewing the 

checklist (Appendix A).  The programs were designated as being either learner driven 

(containing learner intent and learner objectives) or business driven (containing business 

intent and business objectives).  The designation of learner or business driven was not 

disclosed to the respondents during Phase II. 

In Phase II, the training managers and non-training managers completed a survey 

that described their perceptions of the intent of training, inclusion of objectives, and 

program impact.  With the managers having no knowledge of the designation of designs 

from Phase I, this process permitted investigating perceptions of actual intent, inclusion 

of objectives, and impact of the programs. 

The data were gathered from a sample of the study’s population of all 

organizations in the Research Triangle area of North Carolina having 1000 or more 

employees and having training programs that included effective design components.   
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Research Questions and Associated Null hypothesis 

This study was guided by three research questions.  Results from analysis were 

obtained for each associated null hypothesis. The Research questions and hypotheses are 

as follows: 

1. Based on the focus of the stated training program objectives, is there a difference 

between training managers and non-training managers in the perception of the 

intended organizational and learner performance impact of training? 

• Null hypothesis One: There are no significant differences between training 

managers and non-training managers in the identification of intended results, 

when learner objectives only are guiding the design of training.  

• Null hypothesis Two: There are no significant differences between training 

managers and non-training managers in the identification of intended results, 

when both business and learner objectives are guiding the design of training. 

• Null hypothesis Three: There are no significant differences in managers and 

non-training managers’ perception of the type of organizational impact 

measures affected by training, when business objectives are guiding the 

design of training. 

2. Based on the focus of the stated training program objectives, is there a difference 

between training managers and non-training managers in the perception of the 

actual organizational and learner performance impact of training? 
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• Null hypothesis Four: There are no significant differences between training 

managers and non-training managers in the identification of actual results, 

when learner objectives only are guiding the design of training. 

• Null hypothesis Five: There are no significant differences between training 

managers and non-training managers in the identification of actual results, 

when both organizational and learner objectives are guiding the design of 

training. 

• Null hypothesis Six: There are no significant differences in perception of 

training managers and non-training managers on the type of results affected 

by training, when business objectives are guiding the design of training.  

3. Of training programs that had both clear business intent and stated business 

objectives and those training programs that had clear business intent but no stated 

business objectives, is there a difference between training managers and non-

training managers regarding the perception of organizational impact? 

• Null hypothesis Seven: There are no significant differences between training 

managers and non-training managers in the identification of results of training 

programs with both clear intent and stated objectives and training programs 

with clear intent but without stated objectives.  
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Analysis 

This section describes the analysis of responses gathered during Phase II.  

Responses to the surveys completed in Phase II provide the raw data for the analysis.  

When only business programs are being reviewed there are 44 possible responses. When 

only learner programs are being reviewed there are 89 possible responses. When both 

learner and business programs are being reviewed there are 133 possible responses. Table 

4.1 provides an overview of the sample frequencies for this study. 

 

Table 4.1 Overview of sample frequencies 

Samples Frequencies 
Companies 8 
Programs 38 

Business designated 10 
Learner designated 28 

Total sample size 133 
Learner driven responses 89 
Business driven responses 44 

 
Table 4.2 shows a summary of hypotheses tested, associated questions, and the 

observations analyzed in the study. Supplemental analyses were conducted as follows: 

 
• Supplemental Analysis One:  Agreement of Objective 

• Supplemental Analysis Two: Business objectives in Learner Programs 

• Supplemental Analysis Three: Learner Type 
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Table 4.2 Summary of observations 

Items Investigated Observations 
 

Questions Total 
Missing 
values Analyzed  Training  Non-training 

Null hypothesis 1 1 89 1 88 29 59 
Null hypothesis 2 1, 5 44 0 44 5 39 
Null hypothesis 3 1 133 1 132 38 94 
Null hypothesis 4 7 89 12 77 24 53 
Null hypothesis 5 7,8 44 11 33 6 27 
Null hypothesis 6 9 133 5 128 37 91 
Null hypothesis 7 9 121 4 117 34 83 
Supplemental 1 

(Learner) 1 89 6 83 29 54 

Supplemental 1 
(Business) 2 44 5 39 9 30 

Supplemental 2 3 89 13 76 28 48 
Supplemental 3 10 89 0 89 29 60 

 
 
 

The study hypotheses were tested using the GLM procedure of the SAS statistical 

analysis computing system to perform univariate and multivariate analyses of variance on 

questionnaire data. Analysis of variance provides for the control of the design factors of 

company and type of training program while determining if statistically significant 

differences existed between training managers and non-training managers. Univariate 

analysis of variance procedures were applied when one questionnaire item could be used 

to test a study null hypothesis. To provide a test of the study hypotheses, multivariate 

analysis of variance was used for the joint analysis of responses of several items.  The 

level of significance used for the tests in this analysis is 0.05. 

Questionnaire responses were treated as dichotomous with a “yes” response coded 

as a 1 and the “no” response was coded as a 0.  Failure to give an answer or giving 

answers of I do not know were treated as representing missing data points and not 

included in the statistical analyses of the questionnaire responses testing.  Previous 
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research had shown that dichotomous data can be effectively used in analyses of variance 

to perform tests of hypotheses (Lunney, 1970) 

Detailed Null hypothesis Review 

The following sections present findings related to each null hypothesis. The 

findings consist of a summary of the relevant findings, a table depicting the statistical 

analysis, and a decision about each null hypothesis based on the statistical analysis. 

Hypotheses sections relate to questions on the survey in Phase II.  A detailed table (table 

3.7) of specific questions for each subject section is provided in Chapter III.  

Hypotheses related to perception of Intent 

The following three hypotheses relate to the perception of intent guiding training.  

They explore the perceptions of both the training manager and non-training manager 

regarding the intent guiding training toward organizational and/or learner impact. 

Research Question One, Null hypothesis One.There are no significant differences 

between training managers and non-training managers in the identification of intended 

results, when learner objectives only are guiding the design of training.  

The mean value for the training manager is 1.00, which indicates that all of the 

training managers identified learner intent when learner objectives are guiding the design 

of training.  The non-training manager mean at .98 is very close to one.  A P value of .77 

indicates no significant differences between the training manager and non-training 

manager in the perception of learner impact in programs where learner objectives are 

guiding the design of training.  

The summary statistics and the results of the analysis of variance related to the 

statistical testing of null Null hypothesis One are presented in Table 4.3. 
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Table 4.3 Univariate test results for responses to Question 1  

Variable Training 
Manager 
Mean 

(n) Non-training 
Manager 
Mean 

(n)    F value DF P value 

Learner 
intent 

1.00 29 0.98 59 .09 (1, 72) .77 

 

The analysis of variance on responses to the question 1 revealed a non significant 

effect with a P value of 0.77 associated with position of respondent. Based on the 

findings and analysis, Null hypothesis One is not rejected. 

Research Question One, Null hypothesis Two. There are no significant differences 

between training managers and non-training managers in the identification of intended 

results, when both business and learner objectives are guiding the design of training. 

The mean for both the training manager and non-training manager was 1.00 when 

asked about the intent for the learner.  Therefore, there are no differences between the 

two manager types on the intended results of the learner when both business and learner 

objectives are guiding the design of training.  The mean for the training manager (1.00) 

and the non training manager (.377) shows a difference between the two managers when 

asked about the intended results for the organization however a Wilks Lambda of 0.6240 

indicates the difference is not significant.   

The summary statistics and the results of the analysis of variance related to the 

statistical testing of null hypothesis two are presented in Table 4.4. 
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Table 4.4 Univariate test results for responses to Question 5 

Variable Training 
Manager 
Mean 

(n) Non-training 
Manager 
Mean 

(n)    F value DF P value 

Business 
Intent 

1.00 9 .377 35 0.24 (1, 38) .62 

Learner 
Intent 

1.00 9 1.00 35  - - - 

 
The analysis of variance on responses to the question 5 revealed a non-significant 

effect with a P value of 0.62 associated with position of respondent. With an F (1, 38) = 

0.24, P = .62, null hypothesis two is not rejected. 

Research Question One, Null hypothesis Three. There are no significant 

differences in managers and non-training managers’ perception of the type of 

organizational impact measures affected by training, when business objectives are 

guiding the design of training. 

A review of the P values for each of the types of organizational impact measures 

shows all but one has a P value greater than .05.  The Improved quality measure is the 

only measure reflecting a P value of less than .05.  A Wilks’ Lambda multivariate test of 

variance shows a P value of .24 and therefore indicates no significant differences between 

training managers and non-training managers on the type of organizational impact 

measures intended to be affected by training when business objectives are guiding the 

design of training.  A review of the means for each manager shows two impact measures 

—Increase units sold and Increase market share—are selected less often than others.  It 

is also important to note that the opportunity to select “Additional measures” was rarely 

taken.   

The summary statistics and the results of the analysis of variance related to the 

statistical testing of null hypothesis Three are presented in Table 4.5.  
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Table 4.5 Multivariate test results for responses to Question 6 

Impact 
Measures 

Training 
Manager 
Mean 

(n) Non-training 
Manager 
Mean 

(n)    F value DF P value 

Increase 
units sold 

0.39 38 0.30 94 0.72 1, 122 0.40 

Increase 
Operational 
Efficiency 

0.66 38 0.70 94 0.60 1, 122 0.44 

Improve 
Customer  
Service 

0.66 38 0.63 94 0.25 1, 122 0.62 

Improve 
Productivity 

0.74 38 0.80 94 0.55 1, 122 0.46 

Reduce 
Errors 

0.66 38 0.61 94 0.37 1, 122 0.55 

Control 
Costs 

0.39 38 0.51 94 0.31 1, 122 0.58 

Increase 
Market 
Share 

0.39 38 0.40 94 0.06 1. 122 0.81 

Improve 
Quality 

0.50 38 0.69 94 7.33 1, 122 0.00 * 

Additional 
Measures 

0.13 38 0.21 94 0.06 1, 122 0.80 

* significant value 
 

 

The analysis of variance on responses to question 6 revealed a non-significant 

effect. Wilks’ Lambda Multivariate F= (9, 114) = 1.14, P > .05 (.24) shows no significant 

differences between manager types therefore null hypothesis three is not rejected. 

Hypotheses related to perception of results  

 The following three hypotheses relate to the perception of the result of training.  

They explore the perceptions of both the training manager and non-training manager with 

respect to the actual result from training in the areas of organizational and/or learner 

impact. 
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Research Question Two, Null hypothesis Four. There are no significant 

differences between training managers and non-training managers in the identification of 

actual results, when learner objectives only are guiding the design of training. 

The training manager mean of 1.00 and the non-training manager mean of 0.81 show 

training managers are unanimous in their perceptions, non-training managers are not. A P 

value of 0.02 indicates there is a significant difference between the two manager types 

with respect to actual results in the learner driven programs. 

The summary statistics and the results of the analysis of variance related to the 

statistical testing of null hypothesis Four are presented in Table 4.6.   

 

Table 4.6 Test results for responses to Question 7 

Variable Training 
Manager 
Mean 

(n) Non-training 
Manager 
Mean 

(n)    F value DF P value 

Actual 
Learning  
Results 

1.00 24 0.81 53 5.55 1, 69 0.02* 

* significant value 

 

The analysis of variance on responses to the question 7 revealed a significant 

effect with a p value of 0.02 associated with position of respondent. Based on the 

findings and analysis null hypothesis Four is rejected.  

 Research Question Two, Null hypothesis Five. There are no significant 

differences between training managers and non-training managers in the identification of 

actual results, when both organizational and learner objectives are guiding the design of 

training. 
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Earlier analysis indicated that both training mangers and non-training managers 

did not have significant differences in perceiving business guided programs as intended 

for business results.  In this analysis, the means of the training manager and non-training 

manager reflect a 1.00 result with respect to impact on the learner in business guided 

programs.  Because of this agreement, there is no need for a P value.  Although a review 

of the means of the training manager (1.00) and the non-training manager (0.96) with 

respect to actual business results shows some difference and indicates that the 

management groups do not totally agree on the actual results to the organization when 

business objectives are driving the training, a P value of 0.87 shows this difference is not 

significant. 

The summary statistics and the results of the analysis of variance related to the 

statistical testing of null hypothesis Five are presented in Table 4.7.   

 

Table 4.7 Multivariate test results for responses to Questions 7 & 8 

Variable Training 
Manager 
Mean 

(n) Non-
training 
Manager 
Mean 

(n)    F value DF P value 

Actual 
Learner 
Change 
Q7 

1.00 6 1.00 27    

Actual 
Business 
Change 
Q8 

1.00 6 0.96 27 0.03 1, 27 0.87 

 

The analysis of variance on responses to the questions 7 and 8 revealed a non-

significant effect with P values greater than .05.  The Wilks’ Lambda multivariate test 
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statistic with a P value of 0.87 associated with position of respondent. Based on the 

findings and analysis null hypothesis Five is not rejected. 

 Research Question Two, Null hypothesis Six. There are no significant 

differences in perception of training managers and non-training managers on the type of 

results affected by training, when business objectives are guiding the design of training.  

A review of the P value for each organizational impact measure indicates that there are 

no significant differences between the training managers and non-training managers on 

the type of results actually affected by training when business objectives or learning 

objectives are guiding the design of training.  It is worth noting that one variable, 

Improving customer service, approaches significance. Two variables, Increase units sold 

and Increase market share, were again selected less than the other variables. In addition, 

the opportunity to add additional organizational measurements that were affected by 

training was again rarely taken.  

The summary statistics and the results of the analysis of variance related to the 

statistical testing of null hypothesis Six are presented in Table 4.8. 

 

Table 4.8 Multivariate test results for responses to Question 9 

Impact 
Measures 

Training 
Manager 
Mean 

(n) Non-training 
Manager 
Mean 

(n)    F value DF P value 

Increase 
units sold 

0.22 37 0.23 91 0.13 1, 118 0.72 

Increase 
Operational 
Efficiency 

0.51 37 0.47 91 0.05 1, 118 0.82 

Improve 
Customer  
Service 

0.41 37 0.48 91 2.61 1, 118 0.11 

Improve 
Productivity 

0.57 37 0.59 91 0.17 1, 118 0.68 
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Table 4.8 continued 
Reduce 
Errors 

0.54 37 0.41 91 1.60 1, 11 0.21 

Control 
Costs 

0.32 37 0.42 91 0.35 1, 11 0.55 

Increase 
Market 
Share 

0.19 37 0.23 91 0.68 1. 11 0.41 

Improve 
Quality 

0.46 37 0.49 91 0.22 1, 118 0.64 

Additional 
Measure 

0.11 37 0.15 91 0.00 1, 118 0.96 

 

The analysis of variance on responses to the question 9 revealed a non-significant 

effect on all variables with a P value greater than .05. A Wilks’ Lambda multivariate test 

statistic with a P value of 0.38 associated with the position of respondent. Based on the 

findings and analysis, null hypothesis Six is not rejected. 

Research Question Three, Null hypothesis Seven. There are no significant 

differences between training managers and non-training managers in the identification of 

results of training programs with both clear intent and stated objectives and training 

programs with clear intent but without stated objectives.  

To address this null hypothesis, programs that had clear intent had first to be 

identified.  A frequency table of all the managers’ intent for a business result shows a 

high percent of all managers (90.98%) intend for all training to have a business result.  

Since approximately 91% of the programs were intended to have for a business result, a 

review of programs guided by both learner and business objectives was used for this 

analysis.  Comparing the actual results of programs with stated objectives and without 

stated objectives shows no P values less than .05 and therefore none of the results show a 

significant difference between managers.  Table 4.9 shows the frequency of all managers’ 

intent for business results. 
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Table 4.9 Programs intended for business result  

Response Frequency  Percent 

No 7 5.26 

Yes 121 90.98 

I don’t know 5 3.76 

 
 
The summary statistics and the results of the analysis of variance related to the statistical 

testing of null hypothesis Seven are presented in Table 4.10.  

 

Table 4.10 Multivariate test results for responses to Question 9 

Impact 
Measures 

Training 
Manager 
Mean 

(n) Non-training 
Manager 
Mean 

(n)    F value DF P value 

Increase 
units sold 

0.20 34 0.25 83 0.70 1, 107 0.40 

Increase 
Operational 
Efficiency 

0.53 34 0.49 83 0.01 1, 107 0.93 

Improve 
Customer  
Service 

0.44 34 0.49 83 2.28 1, 107 0.13 

Improve 
Productivity 

0.59 34 0.60 83 0.08 1, 107 0.78 

Reduce 
Errors 

0.59 34 0.41 83 2.59 1, 107 0.11 

Control 
Costs 

0.32 34 0.45 83 1.03 1, 107 0.31 

Increase 
Market 
Share 

0.18 34 0.25 83 1.98 1. 107 0.16 

Improve 
Quality 

0.50 34 0.51 83 0.07 1, 107 0.79 

Additional 
Measure 

0.09 34 0.12 83 0.00 1. 107 0.96 

 

The analysis of variance on responses to question 9 revealed a non-significant 

effect with all variables with P values of greater than .05.  A Wilks’ Lambda test statistic 

with a P value of 0.14 was associated with position of respondent. Based on the findings 

and analysis, null hypothesis seven is not rejected. 
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Additional Analysis 

This section of supplemental analysis was generated from questions that arose during 

analysis of the research null hypothesis.  Three general questions were asked and 

analyzed: 

• When presented with training programs that have been predetermined to be guided 

by either learner or business objectives, do the training managers and non-training 

managers distinguish between the two program types? 

• Do both training managers and non-training managers find business objectives in 

learner driven programs? 

• Are there significant differences between training managers and non-training 

managers with respect to the perception of type of actual learner results?    

A detail description of the factors that led to the additional questions asked and 

results from the analysis of those questions is reflected in the remainder of this section. 

Supplemental Analysis One:  Agreement of objective designation 

The designation of type training as containing business objectives or learner 

objectives that guide the design was provided by training managers when completing the 

checklist in Phase I. In Phase II, questions 2 and 3 in the survey addressed the inclusion 

of learner and business objectives within the programs to determine if the managers’ 

answers agreed with the designation from Phase I.  The results are presented in tables 

4.11 (learner objectives) and 4.12 (business objectives). 

Both the training managers and non-training managers had a high incidence of 

identifying the learner objective.  The non-training managers were only slightly less able 

to identify the learner objective than the training manager.  However, the training 
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managers at 77.14% identified the business objective (as designated in Phase I) much 

more accurately than the non-training managers at 57.69%. 

 

Table 4.11 Learner objective identified 

Type of 
manager 

(n) Type of program Mean    Identified learner 
objectives (overall) 

business driven  1.00 Training 
Managers 

38 
learner driven  0.93 

94.44% 

learner driven  0.87 Non-training 
Managers 

96 
business driven  1.00 

91.86% 

P = (1, 74) = 1.48, P = 0.23 
 
 

Table 4.12 Business objectives identified 

Type of 
manager 

(n) Type of program Mean Identified business 
objectives (overall) 

business driven  1.00 Training 
Managers 

38 
learner driven  0.28 

57.69% 

learner driven  0.69 Non-training 
Managers 

95 
business driven  1.00 

77.14% 

F = (1, 33) = 3.05 = P = 0.09 
 
 
Supplemental analysis two: Business objectives in learner programs 

Analysis of Research Question Three, Null hypothesis Seven indicated there was 

not significant difference between managers with respect to the type of business impact 

when programs were designated as learner guided.  In addition, response frequencies of 

the two groups were calculated to compare perceptions of the business intent of all 

programs (regardless of designation of learner or business guided). Ninety one percent of 

training and non-training managers (see table 4.9) intend for all the training programs in 

the sample to have business impact. 

  Previous analysis determined that identification of business objectives in 

programs where business objectives were guiding the design was a mean of 1.00 for both 
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the training manager and non-training manager.  Therefore, both managers were able to 

identify business objectives when business objectives were guiding the design.  The 

question then arose, was there a significant difference in managers’ perceptions of the 

inclusion of business objectives in programs that had been designated in Phase I as 

learner programs?  

In question 3 on the Phase II survey, managers were asked their perception of the 

inclusion of business objectives in the training programs.  The answer to this question 

with respect to learner programs investigates both types of managers' perceptions on 

business objectives being present in learner programs.  Table 4.13 shows results of 

question 3 with respect to learner programs. 

 

Table 4.13 Univariate test results for responses to Question 3 for learning programs 

Variable Training Manager 
Mean 

(n) Non-training 
Manager Mean 

(n)    F 
value 

DF P value 

Statement of 
business 
objectives 

0.35 28 0.70 48 5.54 1, 67 0.02* 

* significant value 
 

The training manager mean of 0.35 and the non-training manager mean of 0.70 

indicate that a higher proportion of non-training managers identify a statement of 

business objectives in programs that have been designated as guided by learner 

objectives.   

The summary statistics and the results of the analysis of variance related to the 

statistical testing of this question are presented in Table 4.13.  The analysis of variance 
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on responses to question 3 revealed a significant effect with a P value of 0.02 associated 

with position of respondent. 

Supplemental Analysis Three: Learner Type  

Analysis of research question 2, Null hypothesis 4 shows that, in programs where 

learner objectives are driving the design of training, managers indicated significant 

differences with respect to perception of actual results.  As a result of this finding, the 

question arose whether differences between managers with respect to the type of learner 

results would be found?    

Two of the learning variables, knowledge and attitude, show a P value of 0.03 and 

0.00 respectively.  The mean values for the training manager, knowledge (0.93) and 

attitude (0.86), and the non-training manager, knowledge (0.78) and attitude (0.57), show 

in both variables the training managers reflect more confidence in achievement of these 

variable results than do the non-training managers. 

The summary statistics and the results of the analysis of variance related to the 

statistical testing of this question are presented in table 4.14.  The analysis of variance 

on responses to question 10 revealed a significant effect with a P value of less than .05 

for two of the three variables.  A Wilks’ Lambda multivariate test statistic with a P value 

of 0.01.associated with position of respondent indicates a significant result. 

 

Table 4.14 Multivariate test results for responses to Question 10 for learning programs 

Variable Training 
Manager 
Mean 

(n) Non-training 
Manager 
Mean 

(n)    F value DF P value 

Knowledge 0.93 29 0.78 60 4.63 1, 80 0.03* 
Skill 0.76 29 0.65 60 1.44 1, 80 0.23 
Attitude 0.86 29 0.57 60 9.00 1, 80 0.00* 
* significant value 
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Summary  

This analysis addressed hypotheses derived from the three research questions 

driving this study.  The research questions addressed the differences between training 

managers and non-training managers in three areas; intent of training, results of training, 

and inclusion of objectives in training.  Table 4.15 shows a summary of the null 

hypothesis analysis and indicates the acceptance or rejection of the null hypothesis. 

 

Table 4.15 Summary of null hypothesis analysis 

Null 
hypothesis 

Number 

Null hypothesis Reject/Not 
Reject 

1 There are no significant differences in the identification of intended 
results between training managers and non-training managers if 
learner objectives only are guiding the design of training. 

Not Rejected 

2 There are no significant differences in the identification of intended 
results between training managers and non-training managers if both 
business and learner objectives are guiding the design of training. 

Not Rejected 

3 There are no differences in perception of training managers and 
non-training managers on the type of organizational impact 
measure(s) affected by training if business objectives are driving the 
design of training. 

Not Rejected 

4 There are no significant differences in the identification of actual 
results between training managers and non-training managers if 
learner objectives only are guiding the design of training. 

Rejected 

5 There are no significant differences in the identification of actual 
results between training managers and non-training managers in 
perception of results if both organizational and learner objectives are 
guiding the design of training. 

Not Rejected 

6 There are no differences in perception of training managers and 
non-training managers on the type of results affected by training if 
business objectives are driving the design of training.  

Not Rejected 

7 There are no significant differences in the identification of results 
between training managers and non-training managers for training 
programs with both clear intent and stated objectives and training 
programs with clear intent without stated objectives.  

Not Rejected 
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    Based on the findings, agreement between the two types of managers was 

found in the area of intent, but not in all areas of results.  In addition, the two types of 

managers agreed on the identification results of training with, or without, the inclusion of 

stated objectives.   

Additional supplemental analysis yielded results that speak to the area of intent, 

type of results, and the inclusion of objectives. Conclusions from the analysis of the 

hypotheses and additional questions are contained in Chapter V. 
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Chapter V - Summary, Conclusions, and Recommendations 

Summary 

This study addressed the relationship between training design and the 

achievement of results in training.  A review of the literature found that the effectiveness 

of training is being challenged in organizations.  Increasingly, training managers are 

being asked to provide accountability of training in terms of results to the organization 

(Kusy, 1986; Gutek, 1988; Long, 1990).  Traditionally, much of the means of showing 

accountability in training has been provided through evaluation of training at the level of 

the learner (Pucel & Lyau, 1996).  A shift toward accountability has presented a 

challenge to the training professional to use the organization as the unit of analysis in 

producing evidence of training impact.  Beyond evaluation models, training design is 

considered as a means to direct training efforts toward this goal.   

 The purpose of instructional design is to improve employee performance and to 

increase organizational efficiency and effectiveness (Rothwell & Kazanas, 1998).  

Increased emphasis on accountability in organizations presents the challenge of 

identifying factors in training design that can show results to the organization.  

Conventionally, methods to show accountability have been focused on training 

evaluation.  However, use of evaluation to address the current challenge of showing 

organizational effectiveness limits results to “after the fact” measurements and provides 

little understanding of the means by which training meets specific business goals (Spitzer 

& Conway, 2002).   
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 This study examined the design of training and investigated the relationship 

between training design, training intent, and organizational impact.  The following 

questions guided this research: 

1. Based on the focus of the stated training program objectives, is there a 

difference between training managers and non-training managers in the 

perception of the intended organizational and learner performance impact of 

training? 

2. Based on the focus of the stated training program objectives, is there a 

difference between training managers and non-training managers in the 

perception of the actual organizational and learner performance impact of 

training? 

3. Of training programs that had both clear business intent and stated business 

objectives and those training programs that had clear business intent but no 

stated business objectives, is there a difference between training managers and 

non-training managers regarding the perception of organizational impact?  

In order to answer the research questions, a study was performed using a 

comparative research design to investigate differences between training managers’ and 

non-training managers’ perceptions of training design, intent, and impact. A survey 

instrument was developed using factors pervasive in the literature from instructional 

design, evaluation, organizational strategy, and organizational impact measures. Data 

were analyzed using descriptive statistics, univariate, and multivariate analysis of 

variance.  
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Conclusions 

 The following conclusions are derived from the results of the null hypothesis 

testing and supplemental analysis: 

1. When training design includes learner objectives, training managers and non-

training managers agree that the intent for the program is to result in learner 

improvement. 

2. When training design includes business objectives, both training managers and 

non-training managers agree that the intent is for the program to result in 

business impact.                                                                                                                      

3. When business objectives are included in the training design, training managers 

and non-training managers agree that training will impact the organization and 

will be evidenced by the same type of organizational measurements.  

4. When the design of training includes learner objectives, training managers and 

non-training managers do not agree on the specific types of learner results 

achieved. 

5. When business objectives are included in the design of training, training 

managers and non-training managers agree that business results are achieved.  

6. Training managers and non-training managers seldom identified Additional 

Measures, indicating their agreement on the list of organizational measurements 

presented in the study.  

7. When presented with specific training programs to review, training managers 

and non-training managers do not agree on the type of objectives that are 

guiding the training design.  
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8. Training managers and non-training managers agree that training programs are 

intended for business result whether learner or business objectives are guiding 

the design of training. 

Discussion of Conclusions 

The following conclusions and subsequent discussion were formed based on the findings 

of the study and on the analysis outlined in Chapter IV. 

1. When training design includes learner objectives, training managers and non-

training managers agree on the intent for the program to result in learner 

improvement. 

The literature reveals that the traditional focus for training is on change in the 

learner.  In fact, most evaluation of training has been focused on the extent to which 

training has impacted the learner (Pucel & Lyau 1996).  Results of this study confirm that 

when learner objectives are included in the training design, both training and non-training 

managers’ agree that the intention of training is to improve the learner.  Therefore, both 

training and non-training managers expect results to the learner in these programs and 

will likely look for improvements in the learner to determine success of the training 

program. 

2. When training design includes business objectives, training managers and non-

training managers agree that the intent is for the program to result in business 

impact.     

 The request for training to impact beyond the learner to the organization has been 

increasing (Blanchard & Thacker, 1999).  The results of this study confirm non-training 
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managers’ intention for training is toward business results.  However, the research also 

suggests training managers’ intention for training is more toward learner impact than 

business impact (Cienek, 1981).  Results from this study reflect agreement between 

manager groups on the intention of business results when training design includes 

business objectives.  Therefore, training managers are just as likely to intend for business 

results as non-training managers when business objectives are included in training design. 

3. When business objectives are included in the training design, training managers 

and non-training managers agree that training will impact the organization and 

will be evidenced by the same type of organizational measurements. 

The organizational impact measurements used in this study were derived from the 

literature as being commonly found within organizations and identified as appropriate for 

showing trainings’ impact (Gerding, 1999; Kaydos, 1991, Fitz-enz Jac, 1995).  The 

literature suggests non-training managers are familiar with standard organizational 

impact measures and commonly identify these measures as the results they want from 

training (Chapman, 2000). Research also suggests that training managers’ are more 

familiar with learner impact measures then organizational impact measures and as a 

result, regularly only identify learner impact measures as the results they want from 

training (Simpson, 2002).  This study concludes that where business objectives are 

guiding the design of training, both types of managers are familiar with organizational 

measures and intend for organizational measures to be impacted by training efforts.  

Therefore, training managers are just as likely as non-training managers to intend for 

training results to be reflected in organizational measurements.  
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4. When the design of training includes learner objectives, training managers and 

non-training managers do not agree with on the specific types of learner results 

achieved. 

The difference between the training manager and non-training manager most 

reflected in the literature of training evaluation is in the area of achievement of business 

results.  However, the call for accountability in training reflects disillusionment with 

training impact (Swanson, 1998) and indicates a lack of faith in training results.  

The results of this study confirm differences in perception of impact to the learner 

between the training manager and the non-training manager when learner objectives are 

guiding the design of training.  Non-training managers do no believe results from training 

are reflected by gains in learner knowledge and attitude as often as training managers do.  

Therefore, non-managers perceive programs guided by learner objectives as being less 

effective in impacting learner knowledge and attitude gain than training managers 

perceive them to be.   

5. When business objectives are included in the design of training, training managers 

and non-training managers agree that business results are achieved.  

When training design contains business objectives, training managers and non-

training managers agree on which organizational measures were impacted by the training.  

In addition, the least chosen variables by both management groups, Increase units sold 

and Increase market share show training managers and non-training managers agree 

these variables do not usually reflect training results in the types of training reviewed for 

this study.   
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Results of this study illustrate that both manager groups identified trainings’ 

achievement of business results at similar rates.  The literature suggests the training 

manager may not be as focused as the non-training manager on business impact (Lynton 

& Pareek, 2000).  However, the results from this study reveal training managers’ are 

similar to the non-training managers in expecting and identifying results at the 

organizational level.  This finding contradicts the prevailing literature that shows training 

managers do no look at business results as a means to show training impact. 

6. Training managers and non-training managers seldom identified Additional 

Measures, indicating their agreement on the list of organizational measurements 

presented in the study.  

 

The training manager and the non-training manager selected the organizational 

measurements presented in this study at similar rates. They agreed on the measurements 

least likely to impact training and equally chose not to add additional measurements. This 

result confirms the measurements found in the literature as typical measurements in 

organizations (Gerding, 1999; Kaydos, 1991, Fitz-enz Jac, 1995) as meaningful for 

measuring training impact. In addition, these results indicate that both training and non-

training managers consider the organizational measurements presented in this study to be 

most reflective of trainings’ results. 

7. When presented with specific training programs to review, training managers and 

non-training managers do not agree on the type of objectives guiding the training 

design. 
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In Phase I of this study, programs were reviewed to determine if learner 

objectives or business objectives were included in the design.  In Phase II, the 

respondents were unaware of the objectives that were identified in Phase I.  Questions on 

the survey asked if the programs included business or learner objectives.  The reason for 

these questions was to determine if the training managers and non-training managers 

would agree on the type of objective included in the program.  Programs identified in 

Phase I as having learner objectives were found by both the training manager and non-

training manager to include learning objectives.  In addition, in programs that were 

identified in Phase I as having business objectives, both managers identified business 

objectives.   However, in programs that were identified in Phase I as having only learner 

objectives, the management groups disagreed on the type of objectives included.  In these 

programs, the non-training manager found business objectives significantly more often 

than did training managers. These results propose that non-training managers view 

learning objectives as business objectives, whereas training managers make a distinction.  

Non-training managers are more likely to identify business objectives in all training 

programs. 

Taken by itself, this conclusion seems to support the literature that indicates 

difference between training and non-training managers on the purpose of training 

(Simpson 2002).  However, conclusions from this study showed that training intent and 

the identification of training results are similar for the two manager groups. This study 

challenges the pervasive literature, which suggests training and non-training managers 

disagree on the intent or type of business results from training and indicates a difference 

between the two management groups only in the identification of objectives, not on intent 



   94 

or perception of results.  These results suggest there is not a relationship between 

objectives and intent or between objectives and the perception of achieving 

organizational impact.   

Similarity between managers was found in the area of business intention and 

actual results. The discrepancy between the two manager groups was only in the area of 

identifying objectives. Perhaps the differences of perception between the two manager 

groups found in the literature is derived more from the lack of measurement of training at 

the organizational level than from actual differences in perceptions between the two 

managers on trainings’ function. 

Training objectives are linked to training measurement (Rothwell & Cookson 

1997) and training managers do not identify business objectives at the rate of non-

training managers.  This disconnect might be a factor in training programs not being 

evaluated at the organizational level; however, this study shows that training objectives 

are not necessarily a factor in identifying intention or expected results from training. 

8. Training managers and non-training managers agree that training programs are 

intended for business result whether learner or business objectives are guiding the 

design of training. 

 In the programs identified as guided by learner objectives only, both management 

groups agreed that the intent of training was toward business results as well as learner 

results.  This conclusion contradicts the literature suggesting the training manager is not 

focused on business outcomes (Pucel & Lyau 1996).  The literature also shows that 

training and non-training managers disagree on the unit of measurement required in 

training.  The literature demonstrates that the training manager’s unit of measurement is 



   95 

embedded in learner improvement, whereas non-training managers unit of measurement 

is embedded in organizational improvement (Chapman, 2000, Carnevale, & Schultz; 

Kusy, 1988).  Although this study does not speak directly to the unit of measurement in 

training, it does suggest that the disconnect between the two managers is not on the 

intention, or agreement of actual results of training, rather it is in the methods and means 

of showing the results. 

This study shows that 91% of both manager groups intended for all programs to 

have business impact.  In addition, there was agreement between the two groups on the 

type of results actually achieved. These results contradict the conclusion that because 

training managers do not measure training results at the organizational level, they do not 

understand or agree with management on the intention of training or measurements 

needed to reflect the results of training.  This study shows a distinction can be made 

between training managers’ intent for training, their understanding of training results, and 

what they measure to show organizational results.  

Limitations of the Study 

The recommendations provided for the training and non-training manager are 

based on the findings of this study.  It is recognized however, this was an exploratory 

study with limitations that may influence its reflection of general practice.  The 

organizations within this study were limited to organizations with 1000 or more 

employees in the Research Triangle area of North Carolina that contained all the 

components outlined in the study checklist of effective instructional design.  In addition, 

organizations were required to contain both business and learner objectives in their 
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training.  These conditions resulted in a small number of programs for some of the 

required analysis.   

 The decision to use analysis of variance statistical measure was made due to the 

trainer being linked (yoked) to the non-trainer manager.  This linkage violates the random 

sample assumption.  Analysis of variance is considered to be a more powerful method 

than would be chi squared statistics obtained from a contingency table analysis for the 

analysis of questionnaire data if the assumptions can be met.  However, the parameters of 

the study resulted in small sample size and affected the N factor, which traditionally 

needs to be higher for the use of analysis of variance statistic. 

 Completion of this study with a larger sample size would be beneficial to 

strengthen the findings. 

 

 Recommendations for Training Managers 

Several issues emerged as a result of this study.  Within the limitations of the 

study, the following comments and recommendations are directed toward training 

professionals. 

Training managers need to use organizational measurements when 

communicating training intent to convey their understanding of business intent and 

results. 

The results of this study show that both training managers and non-training 

managers intend for business impact in training.  In addition, they both identify similar 

organizational impact measures to speak to the results of training.  The research shows 
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that the request for accountability has moved the training manager into a position of 

showing training impact at the organizational level.  Without a means of showing training 

results at this level, training efforts are viewed by management as being “out of sync” 

with organizational goals and training managers are viewed as unaware of business goals 

or objectives.   

The current view of training, as suggested by the literature, is that training 

professionals do not understand business concepts or measurement and they do not strive 

toward organizational results.  This study refutes that notion. Training professionals must 

become proactive in showing the training departments’ intent is for business results.  

Training professionals need to express their knowledge and intention that organizational 

measurements be influenced by training. They need to use organizational impact 

measures when communicating trainings’ intent and results.   

A distinction needs to be made between the training professionals’ knowledge and 

understanding of business needs and their current ability to measure results at the 

organizational level.  Training professionals need to make it clear that their intention is 

for business results and that they understanding the need to strive toward business 

measurements. 

Training managers need to communicate to non-training managers the 

differences between business objectives and learning objectives in training design. 

This study found that there was a distinction between the training manager’s and 

non-training managers’ identification of business objectives.  The non-training managers 

identified business objectives in programs where business objectives, as identified by the 

Phase I checklist, were not present.  The training managers agreed with the identification 
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of objectives as outlined in the Phase I checklist. The reason for the difference between 

the two managers cannot be determined by this study; however, there are two areas which 

may have a bearing on this result.  First, non-training managers might not be familiar 

enough with training design to identify objectives.  Second, non-training managers may 

see business objectives as the main reason for learner change and therefore identify most 

objectives as business objectives. 

Because objectives speak to measurement of training (Rothwell & Cookson 

1997), it is important to have agreement between training and non-training managers on 

the objectives of training.  Training managers and non-training managers need to agree 

on the specific learner and business objectives outlined in training design. In order to 

agree on the accomplishment of training, they need to agree on the criteria used for 

measuring successful achievement of objectives.  

Without agreement on the type of objectives; improvements to the program, 

results of the program, and value of the program will be subject to different interpretation 

between the two management groups.  If both groups identify business and learner 

objectives similarly, then unity of effort and mutual support is more likely. 

The training manager should work with the non-training manager to clearly 

identify expected results from training.  

This study showed that when learner change is the intention of training, the non-

training managers are less convinced of the achievement of knowledge and attitude gain 

than are training managers.  Several reasons might be found for this disparity in 

perception of results; however, one recommendation can be made. 
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Confidence in the results of training is paramount to the value given to training 

efforts.  Training managers need to promote increased, effective, communication between 

the training department and non-training managers to help improve satisfaction with 

training results.  Specific communication reflecting the reason for training, expected 

results from training, and means of measurement of those results is necessary to ensure 

all results are addressed to the level expected by both the training manager and the non-

training manager. 

The training manager must promote specific agreement on the intent and results 

of training because it is the training efforts that are being valued.  Specific procedures of 

communication to produce agreement in these areas should be established and followed 

to promote “buy in” of the efforts, and confidence of the results.  Effective 

communication should include clearly identified and agreed upon measures of gain in 

knowledge, skill, or attitude so that improvements to design can be made and confidence 

in the results of training can be enhanced. 



   100 

Recommendations for Non-training Managers 

Non-training managers need to understand the distinction between training 

managers’ intent, knowledge of organizational impact measures and the measurement of 

training. 

The pervasive literature suggests that training managers are unaware of the 

business managers unit of measurement.  This study concludes that the training 

managers’ intent for training is at the organizational level and that training managers are 

in agreement with the non-training managers on the type of organizational impact 

measures most likely to be effected by training.   

Armed with this knowledge, the non-training manager can work with the training 

manager using metrics that are familiar in most companies.  Because the organizational 

impact measures provided in this study have been shown to be accepted by both training 

managers and non-training managers as a viable list of measurements, it can be used to 

facilitate communication between the two management groups on the results of training. 

The current challenges to show accountability in training have given the 

impression that training managers do not understand business metrics.  This study shows 

that training managers know and understand business metrics.  The non-training 

managers need to understand the current challenge to show training results at this level 

does not reflect the training managers’ knowledge of business, only their knowledge in 

the area of measurement of training at the organizational level. 

Non-training managers need to communicate expectations from training with the 

training manager using terms that reflect both organizational and learner improvement. 
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This study reveals agreement between the training manager and non-training 

manager can be found in intent and identification of organizational results for training.  

The differences, between the managers in identifying objectives and learner results 

found, can be improved by communication between the training manager and non-

training manager. Using the terms presented in this study for the measurement of results 

for both the learner and the organization will help to align agreement on training success.  

For communication to be effective it must come from all parties involved.  If the non-

training manager is able to clearly articulate the business problem and expected learner 

and organizational results from training, the training manager is better able to address the 

problem, identify if training will be helpful in solving the problem, and design training to 

promote the change expected.   

This study shows the training manager and non-training manager agree on 

business intent and results for training. Communicating agreement on measurement of 

results is necessary to increase the unity of effort between the two groups.  Agreement on 

the type of objectives (either learner or business) and the means to measure those 

objectives (learner or organizational change) will facilitate an agreement of the results. 

Recommendations for Future Research 

This study highlighted certain differences between training managers and non-

training managers in organizations.  The findings and conclusions reached here form the 

basis for additional research.  The following are suggestions for future investigation: 

1. Investigate the differences in training managers and non-training managers’ 

perception of the level of organizational impact expected. 



   102 

2. Investigate the impact of including business objectives on the ability to measure 

training results at the organizational level. 

3. Study how measuring trainings’ success through both impact on the learner and 

the organization or just to the organization effects the perceived value of training 

to organizations. 

4. Study how agreement between the training manager and non-training manager 

on specific learner gain in knowledge and attitude changes the perception of 

training impact in these areas. 

Final Comments 

The perception, found in the literature, that there is a difference in understanding 

of business intent, terminology, and organizational measurements between the training 

manager and non-training managers did not prove to be evident in this study.  The fact 

that these subjects were not found to be an area of disagreement between the management 

groups is important to understand when searching for common ground in which the two 

management groups can address the accountability issues at hand.        
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Appendix A Study Checklist 

 
Sample of Checklist for Study 

The first goal for this checklist is to determine if the training program you are reviewing 
was directed at achieving business objectives, learner objectives, or both. The second 
goal is to assess whether this program contains elements of identified training design 
components. 
  
Please identify the program being reviewed: 
________________________________________________________________________ 
 
________________________________________________________________________  

  
Business training objectives 
Business objectives typically identify the organizational initiatives that have led to a 
request for training. Business objectives can be either identified performance gaps or 
strategic initiatives. They relate to expected improvements in organizational (work unit, 
department, division, business unit) results. The following is a list of general business 
objectives, but your organization may employ additional, or different, objectives.  

• Increase operational efficiency 
• Improve customer service  
• Increase units sold 
• Improve productivity 
• Reduce errors 

Control costs 
The intention to meet business objectives is evident from the following factors. Please 
check all that apply to this training program:  

___ Program goals and objectives 
___ Request for training documents 
___ Program content 
___ Other (please describe) _____________________________________ 

Yes No Was this training program clearly intended to meet business objectives? 
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Learner training objectives 
Learner objectives typically describe expected changes in individual or team 
performance of job tasks or the knowledge, skills, and attitudes that support those 
tasks. 
The intention to meet learner objectives is evident from the following factors. Please 
check all that apply to this training program.  

 
___ Program goals and objectives 
___ Request for training documents 
___ Program content 
___ Other (please describe) _____________________________________ 

Yes No Was this training program clearly intended to meet learner objectives? 
  

 
The following is a checklist of components and their elements that research and practice 
have shown to lead to effective training. Please review the training program and use the 
checklist to identify whether the program clearly contains each element of the 
components listed. As criteria for determining if an element is included, decide whether 
another expert in training design reviewing the same program materials could readily 
identify the characteristic. 
 
Component 1 - Instructional Goal  
 
This program: Yes No 
Included a clear statement of outcomes      
Is related to an identified organizational or performance 
problem or needs assessment 

  

 
Component 2 - Instructional Analysis 
 
This program contains an analysis of the instructional goal 
in order to outline and focus the instructional plan. The 
analysis includes: 

Yes No 

The behavior to be developed through training      
Relevant content necessary to develop the behavior   
The sequence of the content is in an order to efficiently 
support learning 

  

 
Component 3 – Learner and Context Analysis 
This program included: Yes No 
A description of the general characteristics of the identified      
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learner population 
A description of the environment in which the learners will 
be expected to use the new learning, usually the work 
environment 

  

A description of the available resources and environment in 
which the training will occur  

  

 
Component 4 – Performance Objectives 
This program contained: Yes No 
Specifically stated performance objectives   
The knowledge, skill, or attitude to be developed   
The conditions under which each will be performed      
The criteria to be used to assess the performance    
 
Component 5 – Assessment Instruments (to determine how skills are    
   assessed) 
This program included: Yes No 
Specific test items for each objective      
Appropriate assessments for the types of expected job 
performance 

  

Component 6 – Instructional Strategy 
This program included: Yes No 
A developed instructional strategy for one or a related set of 
objectives 

  

Prescribed instructor/facilitator strategies and student 
participation strategies 

  

Strategies responsive to leaner characteristics and 
performance requirements 

  

Component 7 – Instructional Materials 
This program contained: Yes No 
Printed or other media materials developed to convey 
content or support instructional strategies 

     

Materials responsive to learner characteristics and 
performance requirements 

  

Component 8 – Evaluation 
This program: Yes No 
Includes a formative evaluation plan and instruments      
Includes a summative plan and instruments   
Measures performance change and improvement   
 
 
Thank you for your cooperation. 
 



   111 

 

Appendix B Survey Instrument  

Study Instrument 
Please take a few moments to answer the following questions. With regard to a training 
program offered in your company. 
 
A general description of a learner objective and a business objective to use in answering 
these questions is as follows:  

Learner Objectives 
 

Learner objectives are typically statements that identify the knowledge, skill or attitude to 
be learned by the participant. They describe expected changes in individual or team 
performance of job tasks or the knowledge, skills, and attitudes that support the tasks. 
 

Business Objectives 
 

Business objectives are typically statements that identify the organizational initiatives 
that have led to a request for training. Statements of business goals can manifest in two 
areas, either in identified performance gaps or in strategic initiatives. They relate to 
expected improvements in business (work unit, department, division, business unit) 
results. 
 

     Program name __________ 
 

Program identification # _______ 

i) Training Intention 
 
Please review the program and focus on what the training program was designed to 
accomplish as you respond to the following questions. 

 
1. Do you believe this training program clearly intended to have impact on learner 

performance? 
 

______Yes  ______No _____ I do not know  
 
 

2. Does this program contain a clear statement of learner performance objectives? 
 

______Yes  ______No _____ I do not know  
 

3. Does this program contain a clear statement of business objectives? 
  ______Yes  _____No _____I do not know 
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a.  

4. Does this program contain only stated business objectives? 
 

______Yes  ______No _____ I do not know 
  

5. Do you believe this training program clearly intended to change and improve 
organizational performance? 

______Yes  ______No _____ I do not know  
 

6. Please indicate the business measures that you believe the training program was 
intended to influence. Please add any measures used by your organization that are 
not included in the list. If you do not know if the measure was intended to be 
influenced by the training program, please check “I do not know”. 

 

2)  Business Measures 
 

_____  Increase units sold  
_____  Increase operational efficiency 
_____  Improve customer service 
_____  Improve productivity 
_____  Reduce errors 
_____  Control costs 
_____  Increase Market share (competitive position) 
_____  Improved quality 

 
 Additional business measurements used: 
 

______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 

 
________ I do not know 

  

i. Training Impact 

Please review the program and focus on the results of and the measures affected by its 
implementation as you respond to the following questions. 
 
 

7. Do you believe learner performance has improved as a direct result of the 
training? 

______Yes  ______No _____ I do not know 
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8. Do you believe this training actually changed and improved organizational 
performance? 

______Yes  ______No _____ I do not know 
 

9. Please specify the business measures, which you believe have improved as a 
direct result of the training. Select all measures that you believe were directly 
affected by the training. You can add one or more measures used by your 
organization if they are not included in the list. If you do not know if any 
organizational measures were improved as a result of the training please check “I 
do not know”. 

3)  Key Organizational Measure 
_____  Increase units sold  
_____  Increase operational efficiency 
_____  Improve customer service 
_____  Improve productivity 
_____  Reduce errors 
_____  Control costs 
_____  Increase Market share (competitive position) 
_____  Improved quality  

 
  
Additional organization measurements: 
 

______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 

________ I do not know 
 

10. Please specify the learner performance, which you believe, has improved as a 
direct result of the training. Select all measures that you believe were directly 
affected by the training. 

Learner Performance 
 

   ________ Learner Knowledge 
   ________ Learner Skill 
   ________ Learner Attitude 
  
   ________ I do not know 
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Appendix C Research Rubric  

    
Intended 

 
Training Manager Non-Training Manager 

Learner RQ1H1  
IQ1 

RQ1H1 
IQ1 

Business RQ1H2  
IQ5 

RQ1H2  
IQ5 

Both RQ1H3  
IQ1+5 

RQ1H3  
IQ1+5 

Type of Impact RQ1H4  
IQ6 

RQ1H4  
IQ6 

   
Actual   

Learner RQ2H1  
IQ7 

RQ2H1  
IQ7 

Business RQ2H2  
IQ8 

RQ2H2  
IQ8 

Both RQ2H3  
IQ7 +8  

RQ2H3  
IQ7 +8  

Type of Impact RQ2H4  
IQ9 

RQ2H4  
IQ9 

   
Stated Objectives 
   Learner 

RQ3 H1 
IQ 2 

RQ3 H1 
IQ 2 

Stated Objectives 
   Business 

RQ3 H1 
IQ 3, 4 

RQ3H1 
IQ 3,4 

 
Codes: 
 
RQ = research question 
H = Null hypothesis under research question 
IQ = Instrument question 

 

 



   115 

Appendix D Pilot Study 

Pilot Study Process 
Pilot study participants included eight professionals all working in the field of training; 
they consist of training managers, consultants and training facilitators. 
 
Participants were provided the checklist and research instrument and asked to follow the 
instructions below: 
 

Directions for Pilot Study 
 
I am attaching two instruments I plan to use in my research, the first is a checklist of ISD 
(Instructional Systems Development) components that will be administered to training 
managers and the second is the instrument I will be giving to training and non-training 
managers. 
 
I need your help to identify any problems with the language or clarity of these 
instruments prior to beginning my research. Please review the instrument’s directions, 
language, instrument’s response choices, content and layout.   
 
Please review the checklist and answer the following question: 

• Does the language used in this checklist reflect language indicative of your 
understanding of the instructional systems design process? 

 
Please identify any language that is not consistent and recommend revised language. 
 
Please review the instrument and answer the following questions: 

• Does the language used in this checklist reflect language indicative of your 
understanding of training evaluation? 

• Do you believe the directions and content from this instrument is clear and 
understandable for both training managers and Non-training managers? 

 
Please identify any language that is not consistent or clear and recommend revised 
language. 
 
Thank you for your help. 
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Appendix E Cover Letter 

 
RE: Study participation 
 
Training Manager 
ABC Corporation 
Airport Road 
Raleigh NC 12345 
 
Dear Training Manager: 
 
It was a pleasure talking with you about the possibility of your organization participating 
in the ROI study that I am conducting for my dissertation. Organizations whose training 
programs qualify for the study will be given the opportunity to participate further in the 
study. 
  
What I am asking you to do is to evaluate some of your recent training programs to 
determine if they meet the criteria for inclusion in the study. Specifically, please evaluate: 
 

• Up to twenty programs 
• Completed within the last eight months 
• That served a large population from one department within your organization 

 
For a training program to be included in the study, it must contain certain design 
elements. I have enclosed a checklist that outlines these elements. Please complete one 
checklist for each training program being evaluated. Five copies of the checklist are 
enclosed. Please make additional copies as needed. 
 
When the checklists have been completed, please email me at millerlp@bellsouth.net. I 
will make arrangements to pick them up. The checklists will be quickly assessed to 
determine if your programs meet the study’s qualifications. I will contact you within a 
few days to let you know the results. If your organization qualifies I will offer you the 
opportunity to continue with the study.  
 
I appreciate your taking the time to work with me. I believe this study will help to meet 
the challenges of showing return on investment in training and I will be happy to share 
the results of the study so that you and your organization receive direct benefit from your 
participation. 
 
Best Regards, 
 
Laura Paramoure Miller 
 
Enclosures (5)
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Appendix F Output of Statistical Analysis 



                                     118 

                   Test of Research Hypthosis RQ1H1 using only L and T vs. N                   1 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
 
 
                                  Number of observations    89 
 
NOTE: Due to missing values, only 88 observations can be used in this analysis. 
                   Test of Research Hypthosis RQ1H1 using only L and T vs. N                   2 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q1 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                       15      0.06555944      0.00437063       0.34    0.9884 
 
      Error                       72      0.92307692      0.01282051 
 
      Corrected Total             87      0.98863636 
 
 
                       R-Square     Coeff Var      Root MSE       Q1 Mean 
 
                       0.066313      11.45292      0.113228      0.988636 
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      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00558552      0.00558552       0.44    0.5113 
      Company                      7      0.03860090      0.00551441       0.43    0.8803 
      position*Company             7      0.02137303      0.00305329       0.24    0.9744 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00111579      0.00111579       0.09    0.7688 
      Company                      7      0.02137303      0.00305329       0.24    0.9744 
      position*Company             7      0.02137303      0.00305329       0.24    0.9744 
                   Test of Research Hypthosis RQ1H1 using only L and T vs. N                   3 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                       Level of            --------------Q1------------- 
                       position      N             Mean          Std Dev 
 
                       N            59       0.98305085       0.13018891 
                       T            29       1.00000000       0.00000000 
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                   Test of Research Hypothesis RQ1H3 using only B and T vs. N                 93 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                               Class         Levels    Values 
 
                               position           2    N T 
 
                               Company            5    A B C D E 
 
 
                                  Number of observations    44 
                   Test of Research Hypothesis RQ1H3 using only B and T vs. N                 94 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q1 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        5               0               0        .       . 
 
      Error                       38               0               0 
 
      Corrected Total             43               0 
 
 
                       R-Square     Coeff Var      Root MSE       Q1 Mean 
 
                       0.000000             0             0      1.000000 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
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      position                     1               0               0        .       . 
      Company                      4               0               0        .       . 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1               0               0        .       . 
      Company                      4               0               0        .       . 
                   Test of Research Hypothesis RQ1H3 using only B and T vs. N                 95 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q5 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        5      801.941450      160.388290       0.71    0.6199 
 
      Error                       38     8589.217641      226.032043 
 
      Corrected Total             43     9391.159091 
 
 
                       R-Square     Coeff Var      Root MSE       Q5 Mean 
 
                       0.085393      469.1574      15.03436      3.204545 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      54.9876623      54.9876623       0.24    0.6247 
      Company                      4     746.9537877     186.7384469       0.83    0.5168 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
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      position                     1      55.2156924      55.2156924       0.24    0.6240 
      Company                      4     746.9537877     186.7384469       0.83    0.5168 
                   Test of Research Hypothesis RQ1H3 using only B and T vs. N                 96 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                   Characteristic               Characteristic Vector  V'EV=1 
                             Root    Percent              Q1              Q5 
 
                       0.00642849     100.00      0.00000000      0.01079004 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                     S=1    M=-0.5    N=18 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.99361257       0.24         1        38    0.6240 
        Pillai's Trace              0.00638743       0.24         1        38    0.6240 
        Hotelling-Lawley Trace      0.00642849       0.24         1        38    0.6240 
        Roy's Greatest Root         0.00642849       0.24         1        38    0.6240 
                   Test of Research Hypothesis RQ1H3 using only B and T vs. N                 97 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
      Level of            --------------Q1-------------     --------------Q5------------- 
      position      N             Mean          Std Dev             Mean          Std Dev 
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      N            35       1.00000000                0       3.77142857       16.5708563 
      T             9       1.00000000                0       1.00000000        0.0000000 
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                                         The SAS System        10:09 Tuesday, April 23, 2002  29 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
                            Type               2    B L 
 
 
                                 Number of observations    133 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 132 
      observations can be used in this analysis. 
 
                                         The SAS System        10:09 Tuesday, April 23, 2002  30 
 
                                       The GLM Procedure 
 
Dependent Variable: Q60 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      9.26765652      1.02973961       6.26    <.0001 
 
      Error                      122     20.06567681      0.16447276 
 
      Corrected Total            131     29.33333333 
 
 
                       R-Square     Coeff Var      Root MSE      Q60 Mean 
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                       0.315943      121.6657      0.405552      0.333333 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.20119448      0.20119448       1.22    0.2709 
      Company                      7      8.75336565      1.25048081       7.60    <.0001 
      Type                         1      0.31309640      0.31309640       1.90    0.1702 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.11893041      0.11893041       0.72    0.3968 
      Company                      7      9.00321372      1.28617339       7.82    <.0001 
      Type                         1      0.31309640      0.31309640       1.90    0.1702 
                                         The SAS System        10:09 Tuesday, April 23, 2002  31 
 
                                       The GLM Procedure 
 
Dependent Variable: Q61 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      2.93632991      0.32625888       1.57    0.1311 
 
      Error                      122     25.32882160      0.20761329 
 
      Corrected Total            131     28.26515152 
 
 
                       R-Square     Coeff Var      Root MSE      Q61 Mean 
 
                       0.103885      66.09371      0.455646      0.689394 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
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      position                     1      0.05294547      0.05294547       0.26    0.6145 
      Company                      7      2.83086046      0.40440864       1.95    0.0677 
      Type                         1      0.05252399      0.05252399       0.25    0.6159 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.12523596      0.12523596       0.60    0.4389 
      Company                      7      2.66586793      0.38083828       1.83    0.0865 
      Type                         1      0.05252399      0.05252399       0.25    0.6159 
                                         The SAS System        10:09 Tuesday, April 23, 2002  32 
 
                                       The GLM Procedure 
 
Dependent Variable: Q62 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      8.15217196      0.90579688       4.93    <.0001 
 
      Error                      122     22.39328259      0.18355150 
 
      Corrected Total            131     30.54545455 
 
 
                       R-Square     Coeff Var      Root MSE      Q62 Mean 
 
                       0.266887      67.32457      0.428429      0.636364 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.02473786      0.02473786       0.13    0.7142 
      Company                      7      8.08641809      1.15520258       6.29    <.0001 
      Type                         1      0.04101600      0.04101600       0.22    0.6373 
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      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.04557091      0.04557091       0.25    0.6192 
      Company                      7      8.00367287      1.14338184       6.23    <.0001 
      Type                         1      0.04101600      0.04101600       0.22    0.6373 
                                         The SAS System        10:09 Tuesday, April 23, 2002  33 
 
                                       The GLM Procedure 
 
Dependent Variable: Q63 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      2.66537168      0.29615241       1.81    0.0730 
 
      Error                      122     19.96341620      0.16363456 
 
      Corrected Total            131     22.62878788 
 
 
                       R-Square     Coeff Var      Root MSE      Q63 Mean 
 
                       0.117787      51.84110      0.404518      0.780303 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.10079236      0.10079236       0.62    0.4341 
      Company                      7      2.56178612      0.36596945       2.24    0.0357 
      Type                         1      0.00279320      0.00279320       0.02    0.8963 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.08979211      0.08979211       0.55    0.4603 
      Company                      7      2.55777716      0.36539674       2.23    0.0359 
      Type                         1      0.00279320      0.00279320       0.02    0.8963 
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                                         The SAS System        10:09 Tuesday, April 23, 2002  34 
 
                                       The GLM Procedure 
 
Dependent Variable: Q64 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      5.22383021      0.58042558       2.74    0.0060 
 
      Error                      122     25.83677585      0.21177685 
 
      Corrected Total            131     31.06060606 
 
 
                       R-Square     Coeff Var      Root MSE      Q64 Mean 
 
                       0.168182      74.07972      0.460192      0.621212 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.07180427      0.07180427       0.34    0.5614 
      Company                      7      5.15087203      0.73583886       3.47    0.0020 
      Type                         1      0.00115391      0.00115391       0.01    0.9413 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.07787383      0.07787383       0.37    0.5454 
      Company                      7      4.33444080      0.61920583       2.92    0.0073 
      Type                         1      0.00115391      0.00115391       0.01    0.9413 
                                         The SAS System        10:09 Tuesday, April 23, 2002  35 
 
                                       The GLM Procedure 
 
Dependent Variable: Q65 
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                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      9.47251855      1.05250206       5.47    <.0001 
 
      Error                      122     23.45929964      0.19228934 
 
      Corrected Total            131     32.93181818 
 
 
                       R-Square     Coeff Var      Root MSE      Q65 Mean 
 
                       0.287640      91.87788      0.438508      0.477273 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.36350911      0.36350911       1.89    0.1717 
      Company                      7      8.76416067      1.25202295       6.51    <.0001 
      Type                         1      0.34484876      0.34484876       1.79    0.1830 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.05908913      0.05908913       0.31    0.5804 
      Company                      7      5.23089686      0.74727098       3.89    0.0007 
      Type                         1      0.34484876      0.34484876       1.79    0.1830 
                                         The SAS System        10:09 Tuesday, April 23, 2002  36 
 
                                       The GLM Procedure 
 
Dependent Variable: Q66 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      7.21602828      0.80178092       3.99    0.0002 
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      Error                      122     24.50366869      0.20084974 
 
      Corrected Total            131     31.71969697 
 
 
                       R-Square     Coeff Var      Root MSE      Q66 Mean 
 
                       0.227494      111.6179      0.448163      0.401515 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00245173      0.00245173       0.01    0.9122 
      Company                      7      6.99251531      0.99893076       4.97    <.0001 
      Type                         1      0.22106124      0.22106124       1.10    0.2962 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.01114613      0.01114613       0.06    0.8142 
      Company                      7      7.11317143      1.01616735       5.06    <.0001 
      Type                         1      0.22106124      0.22106124       1.10    0.2962 
                                         The SAS System        10:09 Tuesday, April 23, 2002  37 
 
                                       The GLM Procedure 
 
Dependent Variable: Q67 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      6.66381009      0.74042334       3.78    0.0003 
 
      Error                      122     23.88164446      0.19575118 
 
      Corrected Total            131     30.54545455 
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                       R-Square     Coeff Var      Root MSE      Q67 Mean 
 
                       0.218160      69.52594      0.442438      0.636364 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.99226306      0.99226306       5.07    0.0261 
      Company                      7      4.48190388      0.64027198       3.27    0.0032 
      Type                         1      1.18964315      1.18964315       6.08    0.0151 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      1.43541145      1.43541145       7.33    0.0077 
      Company                      7      4.69821652      0.67117379       3.43    0.0022 
      Type                         1      1.18964315      1.18964315       6.08    0.0151 
                                         The SAS System        10:09 Tuesday, April 23, 2002  38 
 
                                       The GLM Procedure 
 
Dependent Variable: Q68 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      3.78328276      0.42036475       3.11    0.0021 
 
      Error                      122     16.48186875      0.13509728 
 
      Corrected Total            131     20.26515152 
 
 
                       R-Square     Coeff Var      Root MSE      Q68 Mean 
 
                       0.186689      194.0695      0.367556      0.189394 
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      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.17836540      0.17836540       1.32    0.2528 
      Company                      7      3.42911629      0.48987376       3.63    0.0014 
      Type                         1      0.17580107      0.17580107       1.30    0.2562 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00867147      0.00867147       0.06    0.8004 
      Company                      7      1.72182236      0.24597462       1.82    0.0891 
      Type                         1      0.17580107      0.17580107       1.30    0.2562 
                                         The SAS System        10:09 Tuesday, April 23, 2002  39 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
 Characteristic           Characteristic Vector  V'EV=1 
           Root  Percent           Q60           Q61           Q62           Q63           Q64 
                                   Q65           Q66           Q67           Q68 
 
     0.10336778   100.00   -0.13273424    0.01577142    0.04900329    0.01324508   -0.09513067 
                            0.03241517    0.02947520    0.17741577    0.06039938 
     0.00000000     0.00    0.00722085   -0.06829034   -0.04887642    0.24442044    0.01344819 
                           -0.00458239   -0.00416678   -0.02508046   -0.00853839 
     0.00000000     0.00    0.01260722   -0.04633515   -0.02868731   -0.03772577   -0.05698527 
                            0.23965954   -0.00479304   -0.02885006   -0.00982171 
     0.00000000     0.00   -0.15418152   -0.00796646   -0.08263777   -0.00984402    0.03898921 
                           -0.05128613    0.29498595   -0.03053993   -0.01039700 
     0.00000000     0.00    0.03605998   -0.01124900    0.00083234    0.01171755   -0.00944489 
                            0.04321706   -0.01356373   -0.01835607    0.24710825 
     0.00000000     0.00    0.20222754    0.00972366    0.01914711   -0.00479491   -0.02278023 
                           -0.00287003   -0.00531624    0.04887043    0.00000000 
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     0.00000000     0.00   -0.11156399   -0.03528159    0.23251873    0.00582868    0.02769161 
                            0.00348881    0.00646241   -0.05940681    0.00000000 
     0.00000000     0.00   -0.04213393    0.19789489    0.00154442    0.00654295    0.03108504 
                            0.00391634    0.00725434   -0.06668673    0.00000000 
     0.00000000     0.00    0.00234596   -0.08408228   -0.04189980   -0.01827572    0.19281178 
                           -0.00494893   -0.00916703    0.08426951    0.00000000 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                      S=1    M=3.5    N=56 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.90631611       1.31         9       114    0.2397 
        Pillai's Trace              0.09368389       1.31         9       114    0.2397 
        Hotelling-Lawley Trace      0.10336778       1.31         9       114    0.2397 
        Roy's Greatest Root         0.10336778       1.31         9       114    0.2397 
                                         The SAS System        10:09 Tuesday, April 23, 2002  40 
 
                                       The GLM Procedure 
 
Level of      ------------Q60-----------  ------------Q61-----------  ------------Q62----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         94    0.30851064    0.46435516    0.70212766    0.45977524    0.62765957    0.48602054 
T         38    0.39473684    0.49535538    0.65789474    0.48078291    0.65789474    0.48078291 
 
Level of      ------------Q63-----------  ------------Q64-----------  ------------Q65----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         94    0.79787234    0.40374023    0.60638298    0.49117119    0.51063830    0.50256719 
T         38    0.73684211    0.44625835    0.65789474    0.48078291    0.39473684    0.49535538 
 
Level of      ------------Q66-----------  ------------Q67-----------  ------------Q68----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
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N         94    0.40425532    0.49337872    0.69148936    0.46435516    0.21276596    0.41145795 
T         38    0.39473684    0.49535538    0.50000000    0.50671171    0.13157895    0.34256999 
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                   Test of Research Hypothesis RQ2H1 using only L and T vs. N                183 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
 
 
                                  Number of observations    89 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 77 
      observations can be used in this analysis. 
                   Test of Research Hypothesis RQ2H1 using only L and T vs. N                184 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q7 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        7      2.19653221      0.31379032       3.33    0.0041 
 
      Error                       69      6.50476649      0.09427198 
 
      Corrected Total             76      8.70129870 
 
 
                       R-Square     Coeff Var      Root MSE       Q7 Mean 
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                       0.252437      35.28639      0.307037      0.870130 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.58809115      0.58809115       6.24    0.0149 
      Company                      6      1.60844105      0.26807351       2.84    0.0156 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.52301129      0.52301129       5.55    0.0214 
      Company                      6      1.60844105      0.26807351       2.84    0.0156 
                   Test of Research Hypothesis RQ2H1 using only L and T vs. N                185 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                           Characteristic               Characteristic Vector  V'EV=1 
                                     Root    Percent              Q7 
 
                               0.08040431     100.00      0.39208854 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                    S=1    M=-0.5    N=33.5 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.92557942       5.55         1        69    0.0214 
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        Pillai's Trace              0.07442058       5.55         1        69    0.0214 
        Hotelling-Lawley Trace      0.08040431       5.55         1        69    0.0214 
        Roy's Greatest Root         0.08040431       5.55         1        69    0.0214 
                   Test of Research Hypothesis RQ2H1 using only L and T vs. N                186 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                       Level of            --------------Q7------------- 
                       position      N             Mean          Std Dev 
 
                       N            53       0.81132075       0.39499775 
                       T            24       1.00000000       0.00000000 
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                   Test of Research Hypothesis RQ2H3 using only B and T vs. N                118 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                               Class         Levels    Values 
 
                               position           2    N T 
 
                               Company            5    A B C D E 
 
 
                                  Number of observations    44 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 33 
      observations can be used in this analysis. 
                   Test of Research Hypothesis RQ2H3 using only B and T vs. N                119 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q7 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        5               0               0        .       . 
 
      Error                       27               0               0 
 
      Corrected Total             32               0 
 
 
                       R-Square     Coeff Var      Root MSE       Q7 Mean 
 
                       0.000000             0             0      1.000000 
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      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1               0               0        .       . 
      Company                      4               0               0        .       . 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1               0               0        .       . 
      Company                      4               0               0        .       . 
                   Test of Research Hypothesis RQ2H3 using only B and T vs. N                120 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q8 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        5      0.03311160      0.00662232       0.19    0.9635 
 
      Error                       27      0.93658537      0.03468835 
 
      Corrected Total             32      0.96969697 
 
 
                       R-Square     Coeff Var      Root MSE       Q8 Mean 
 
                       0.034146      19.20683      0.186248      0.969697 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00673401      0.00673401       0.19    0.6630 
      Company                      4      0.02637760      0.00659440       0.19    0.9415 
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      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00091463      0.00091463       0.03    0.8722 
      Company                      4      0.02637760      0.00659440       0.19    0.9415 
                   Test of Research Hypothesis RQ2H3 using only B and T vs. N                121 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                   Characteristic               Characteristic Vector  V'EV=1 
                             Root    Percent              Q7              Q8 
 
                       0.00097656     100.00      0.00000000      1.03329973 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                    S=1    M=-0.5    N=12.5 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.99902439       0.03         1        27    0.8722 
        Pillai's Trace              0.00097561       0.03         1        27    0.8722 
        Hotelling-Lawley Trace      0.00097656       0.03         1        27    0.8722 
        Roy's Greatest Root         0.00097656       0.03         1        27    0.8722 
                   Test of Research Hypothesis RQ2H3 using only B and T vs. N                122 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
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      Level of            --------------Q7-------------     --------------Q8------------- 
      position      N             Mean          Std Dev             Mean          Std Dev 
 
      N            27       1.00000000                0       0.96296296       0.19245009 
      T             6       1.00000000                0       1.00000000       0.00000000 



   142 

The SAS System        10:09 Tuesday, April 23, 2002  41 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
                            Type               2    B L 
 
 
                                 Number of observations    133 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 128 
      observations can be used in this analysis. 
                                         The SAS System        10:09 Tuesday, April 23, 2002  42 
 
                                       The GLM Procedure 
 
Dependent Variable: Q90 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      6.67872466      0.74208052       5.56    <.0001 
 
      Error                      118     15.75096284      0.13348274 
 
      Corrected Total            127     22.42968750 
 
 
                       R-Square     Coeff Var      Root MSE      Q90 Mean 
 
                       0.297763      161.2592      0.365353      0.226563 
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      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00557108      0.00557108       0.04    0.8385 
      Company                      7      6.66982298      0.95283185       7.14    <.0001 
      Type                         1      0.00333061      0.00333061       0.02    0.8748 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.01741796      0.01741796       0.13    0.7186 
      Company                      7      6.16154588      0.88022084       6.59    <.0001 
      Type                         1      0.00333061      0.00333061       0.02    0.8748 
                                         The SAS System        10:09 Tuesday, April 23, 2002  43 
 
                                       The GLM Procedure 
 
Dependent Variable: Q91 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      3.75786377      0.41754042       1.75    0.0860 
 
      Error                      118     28.21088623      0.23907531 
 
      Corrected Total            127     31.96875000 
 
 
                       R-Square     Coeff Var      Root MSE      Q91 Mean 
 
                       0.117548      100.9452      0.488953      0.484375 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.04418808      0.04418808       0.18    0.6680 
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      Company                      7      3.70247731      0.52892533       2.21    0.0379 
      Type                         1      0.01119839      0.01119839       0.05    0.8290 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.01265974      0.01265974       0.05    0.8184 
      Company                      7      3.52342769      0.50334681       2.11    0.0481 
      Type                         1      0.01119839      0.01119839       0.05    0.8290 
                                         The SAS System        10:09 Tuesday, April 23, 2002  44 
 
                                       The GLM Procedure 
 
Dependent Variable: Q92 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      7.96222727      0.88469192       4.38    <.0001 
 
      Error                      118     23.84246023      0.20205475 
 
      Corrected Total            127     31.80468750 
 
 
                       R-Square     Coeff Var      Root MSE      Q92 Mean 
 
                       0.250348      97.51973      0.449505      0.460938 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.16049386      0.16049386       0.79    0.3746 
      Company                      7      7.71847959      1.10263994       5.46    <.0001 
      Type                         1      0.08325382      0.08325382       0.41    0.5222 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
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      position                     1      0.52655952      0.52655952       2.61    0.1091 
      Company                      7      7.75960236      1.10851462       5.49    <.0001 
      Type                         1      0.08325382      0.08325382       0.41    0.5222 
                                         The SAS System        10:09 Tuesday, April 23, 2002  45 
 
                                       The GLM Procedure 
 
Dependent Variable: Q93 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      1.84527001      0.20503000       0.83    0.5914 
 
      Error                      118     29.20941749      0.24753744 
 
      Corrected Total            127     31.05468750 
 
 
                       R-Square     Coeff Var      Root MSE      Q93 Mean 
 
                       0.059420      84.91202      0.497531      0.585938 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.01756246      0.01756246       0.07    0.7904 
      Company                      7      1.82752737      0.26107534       1.05    0.3972 
      Type                         1      0.00018018      0.00018018       0.00    0.9785 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.04214477      0.04214477       0.17    0.6806 
      Company                      7      1.80946499      0.25849500       1.04    0.4042 
      Type                         1      0.00018018      0.00018018       0.00    0.9785 
                                         The SAS System        10:09 Tuesday, April 23, 2002  46 
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                                       The GLM Procedure 
 
Dependent Variable: Q94 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      6.21773865      0.69085985       3.21    0.0016 
 
      Error                      118     25.39944885      0.21524957 
 
      Corrected Total            127     31.61718750 
 
 
                       R-Square     Coeff Var      Root MSE      Q94 Mean 
 
                       0.196657      104.1853      0.463950      0.445313 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.47195435      0.47195435       2.19    0.1413 
      Company                      7      5.62018874      0.80288411       3.73    0.0011 
      Type                         1      0.12559556      0.12559556       0.58    0.4465 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.34546662      0.34546662       1.60    0.2077 
      Company                      7      5.55578055      0.79368294       3.69    0.0012 
      Type                         1      0.12559556      0.12559556       0.58    0.4465 
                                         The SAS System        10:09 Tuesday, April 23, 2002  47 
 
                                       The GLM Procedure 
 
Dependent Variable: Q95 
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                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      7.05812578      0.78423620       3.95    0.0002 
 
      Error                      118     23.41062422      0.19839512 
 
      Corrected Total            127     30.46875000 
 
 
                       R-Square     Coeff Var      Root MSE      Q95 Mean 
 
                       0.231651      114.0264      0.445416      0.390625 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.22877376      0.22877376       1.15    0.2851 
      Company                      7      6.50223678      0.92889097       4.68    0.0001 
      Type                         1      0.32711524      0.32711524       1.65    0.2016 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.06944175      0.06944175       0.35    0.5552 
      Company                      7      6.29284585      0.89897798       4.53    0.0002 
      Type                         1      0.32711524      0.32711524       1.65    0.2016 
                                         The SAS System        10:09 Tuesday, April 23, 2002  48 
 
                                       The GLM Procedure 
 
Dependent Variable: Q96 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      6.07919697      0.67546633       5.05    <.0001 
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      Error                      118     15.79580303      0.13386274 
 
      Corrected Total            127     21.87500000 
 
 
                       R-Square     Coeff Var      Root MSE      Q96 Mean 
 
                       0.277906      167.2560      0.365873      0.218750 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.04547817      0.04547817       0.34    0.5611 
      Company                      7      5.57141056      0.79591579       5.95    <.0001 
      Type                         1      0.46230823      0.46230823       3.45    0.0656 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.09136469      0.09136469       0.68    0.4104 
      Company                      7      4.93828898      0.70546985       5.27    <.0001 
      Type                         1      0.46230823      0.46230823       3.45    0.0656 
                                         The SAS System        10:09 Tuesday, April 23, 2002  49 
 
                                       The GLM Procedure 
 
Dependent Variable: Q97 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      4.99916109      0.55546234       2.43    0.0143 
 
      Error                      118     26.96958891      0.22855584 
 
      Corrected Total            127     31.96875000 
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                       R-Square     Coeff Var      Root MSE      Q97 Mean 
 
                       0.156376      98.69938      0.478075      0.484375 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.03230806      0.03230806       0.14    0.7076 
      Company                      7      4.55570234      0.65081462       2.85    0.0088 
      Type                         1      0.41115068      0.41115068       1.80    0.1824 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.04997446      0.04997446       0.22    0.6409 
      Company                      7      4.05893029      0.57984718       2.54    0.0181 
      Type                         1      0.41115068      0.41115068       1.80    0.1824 
                                         The SAS System        10:09 Tuesday, April 23, 2002  50 
 
 
                                       The GLM Procedure 
 
Dependent Variable: Q98 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      2.73979918      0.30442213       2.82    0.0049 
 
      Error                      118     12.72895082      0.10787246 
 
      Corrected Total            127     15.46875000 
 
 
                       R-Square     Coeff Var      Root MSE      Q98 Mean 
 
                       0.177118      233.5569      0.328439      0.140625 
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      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.05502859      0.05502859       0.51    0.4765 
      Company                      7      2.10700012      0.30100002       2.79    0.0101 
      Type                         1      0.57777048      0.57777048       5.36    0.0224 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00022731      0.00022731       0.00    0.9635 
      Company                      7      1.04146910      0.14878130       1.38    0.2204 
      Type                         1      0.57777048      0.57777048       5.36    0.0224 
                                         The SAS System        10:09 Tuesday, April 23, 2002  51 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
 Characteristic           Characteristic Vector  V'EV=1 
           Root  Percent           Q90           Q91           Q92           Q93           Q94 
                                   Q95           Q96           Q97           Q98 
 
     0.08833978   100.00   -0.09344833   -0.01070918    0.17906991    0.01632085   -0.22210689 
                            0.06865631    0.06100106    0.03744187    0.02591319 
     0.00000000     0.00    0.00829956   -0.07402046   -0.09720894    0.23447297   -0.01646854 
                            0.00509065    0.00452304    0.00277620    0.00192138 
     0.00000000     0.00    0.01167813    0.02665978   -0.03668472    0.06689691   -0.03247768 
                            0.00421761   -0.01788713    0.01810705    0.29825641 
     0.00000000     0.00   -0.05760903    0.19083619    0.01649521    0.00277977   -0.02086087 
                            0.00649650    0.00595095    0.00341223    0.00000000 
     0.00000000     0.00    0.26483981   -0.00009950   -0.01983616   -0.00334278    0.02508604 
                           -0.00781231   -0.00715626   -0.00410335    0.00000000 
     0.00000000     0.00    0.00304089   -0.06992808   -0.07393911   -0.03034387   -0.00755841 
                           -0.00663486   -0.01655721    0.24121727    0.00000000 
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     0.00000000     0.00   -0.25815502   -0.01171319   -0.07433779   -0.05637193    0.03655393 
                           -0.01969155    0.41335224    0.00000000    0.00000000 
     0.00000000     0.00   -0.01489575   -0.03259099   -0.07637736   -0.04133986   -0.00069296 
                            0.23452339    0.00000000    0.00000000    0.00000000 
     0.00000000     0.00   -0.07194168   -0.11326180    0.14406771   -0.04177216    0.16880151 
                            0.00000000    0.00000000    0.00000000    0.00000000 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                      S=1    M=3.5    N=54 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.91883070       1.08         9       110    0.3835 
 
        Pillai's Trace              0.08116930       1.08         9       110    0.3835 
        Hotelling-Lawley Trace      0.08833978       1.08         9       110    0.3835 
        Roy's Greatest Root         0.08833978       1.08         9       110    0.3835 
                                         The SAS System        10:09 Tuesday, April 23, 2002  52 
 
                                       The GLM Procedure 
 
Level of      ------------Q90-----------  ------------Q91-----------  ------------Q92----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         91    0.23076923    0.42365927    0.47252747    0.50201061    0.48351648    0.50249682 
T         37    0.21621622    0.41734180    0.51351351    0.50671171    0.40540541    0.49774265 
 
Level of      ------------Q93-----------  ------------Q94-----------  ------------Q95----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         91    0.59340659    0.49391907    0.40659341    0.49391907    0.41758242    0.49589278 
T         37    0.56756757    0.50224720    0.54054054    0.50522792    0.32432432    0.47457900 
 
Level of      ------------Q96-----------  ------------Q97-----------  ------------Q98----------- 
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position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         91    0.23076923    0.42365927    0.49450549    0.50273975    0.15384615    0.36280013 
T         37    0.18918919    0.39706128    0.45945946    0.50522792    0.10810811    0.31480009 
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                                         The SAS System         14:00 Monday, April 22, 2002  44 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
                            Type               2    B L 
 
 
                                 Number of observations    121 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 117 
      observations can be used in this analysis. 
                                         The SAS System         14:00 Monday, April 22, 2002  45 
 
                                       The GLM Procedure 
 
Dependent Variable: Q90 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      6.46259193      0.71806577       5.18    <.0001 
 
      Error                      107     14.83655337      0.13865938 
 
      Corrected Total            116     21.29914530 
 
 
                       R-Square     Coeff Var      Root MSE      Q90 Mean 
 
                       0.303420      155.5974      0.372370      0.239316 
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      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.05357478      0.05357478       0.39    0.5355 
      Company                      7      6.40573260      0.91510466       6.60    <.0001 
      Type                         1      0.00328455      0.00328455       0.02    0.8780 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.09689960      0.09689960       0.70    0.4050 
      Company                      7      6.02199561      0.86028509       6.20    <.0001 
      Type                         1      0.00328455      0.00328455       0.02    0.8780 
                                         The SAS System         14:00 Monday, April 22, 2002  46 
 
                                       The GLM Procedure 
 
Dependent Variable: Q91 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      4.22051530      0.46894614       2.00    0.0456 
 
 
      Error                      107     25.02734795      0.23390045 
 
      Corrected Total            116     29.24786325 
 
 
                       R-Square     Coeff Var      Root MSE      Q91 Mean 
 
                       0.144302      95.90679      0.483633      0.504274 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 



   155 

      position                     1      0.03028706      0.03028706       0.13    0.7197 
      Company                      7      4.16587999      0.59512571       2.54    0.0184 
      Type                         1      0.02434824      0.02434824       0.10    0.7476 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00194269      0.00194269       0.01    0.9276 
      Company                      7      3.86533008      0.55219001       2.36    0.0278 
      Type                         1      0.02434824      0.02434824       0.10    0.7476 
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                                       The GLM Procedure 
 
Dependent Variable: Q92 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      7.14266583      0.79362954       3.85    0.0003 
 
      Error                      107     22.05391537      0.20611136 
 
      Corrected Total            116     29.19658120 
 
 
                       R-Square     Coeff Var      Root MSE      Q92 Mean 
 
                       0.244640      94.85250      0.453995      0.478632 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.06724030      0.06724030       0.33    0.5691 
      Company                      7      6.98847683      0.99835383       4.84    <.0001 
      Type                         1      0.08694869      0.08694869       0.42    0.5174 
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      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.46906378      0.46906378       2.28    0.1344 
      Company                      7      7.01438286      1.00205469       4.86    <.0001 
      Type                         1      0.08694869      0.08694869       0.42    0.5174 
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                                       The GLM Procedure 
 
Dependent Variable: Q93 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      1.61183873      0.17909319       0.72    0.6870 
 
      Error                      107     26.50781939      0.24773663 
 
      Corrected Total            116     28.11965812 
 
 
                       R-Square     Coeff Var      Root MSE      Q93 Mean 
 
                       0.057321      83.19226      0.497731      0.598291 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00484593      0.00484593       0.02    0.8890 
      Company                      7      1.55687354      0.22241051       0.90    0.5111 
      Type                         1      0.05011926      0.05011926       0.20    0.6538 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.01988839      0.01988839       0.08    0.7775 
      Company                      7      1.60585497      0.22940785       0.93    0.4896 
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      Type                         1      0.05011926      0.05011926       0.20    0.6538 
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                                       The GLM Procedure 
 
Dependent Variable: Q94 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      5.76962114      0.64106902       2.94    0.0037 
 
      Error                      107     23.30730194      0.21782525 
 
      Corrected Total            116     29.07692308 
 
 
                       R-Square     Coeff Var      Root MSE      Q94 Mean 
 
                       0.198426      101.1221      0.466718      0.461538 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.76933980      0.76933980       3.53    0.0629 
      Company                      7      4.84777055      0.69253865       3.18    0.0043 
      Type                         1      0.15251079      0.15251079       0.70    0.4046 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.56509967      0.56509967       2.59    0.1102 
      Company                      7      4.81963889      0.68851984       3.16    0.0045 
      Type                         1      0.15251079      0.15251079       0.70    0.4046 
                                         The SAS System         14:00 Monday, April 22, 2002  50 
 
                                       The GLM Procedure 
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Dependent Variable: Q95 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      7.67707124      0.85300792       4.42    <.0001 
 
      Error                      107     20.63062106      0.19280954 
 
      Corrected Total            116     28.30769231 
 
 
                       R-Square     Coeff Var      Root MSE      Q95 Mean 
 
                       0.271201      107.0308      0.439101      0.410256 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.36049174      0.36049174       1.87    0.1744 
      Company                      7      6.75367524      0.96481075       5.00    <.0001 
      Type                         1      0.56290426      0.56290426       2.92    0.0904 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.19870189      0.19870189       1.03    0.3123 
      Company                      7      6.88608907      0.98372701       5.10    <.0001 
      Type                         1      0.56290426      0.56290426       2.92    0.0904 
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                                       The GLM Procedure 
 
Dependent Variable: Q96 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
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      Model                        9      5.87500179      0.65277798       4.69    <.0001 
 
      Error                      107     14.89422898      0.13919840 
 
      Corrected Total            116     20.76923077 
 
 
                       R-Square     Coeff Var      Root MSE      Q96 Mean 
 
                       0.282870      161.6736      0.373093      0.230769 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.14130731      0.14130731       1.02    0.3159 
      Company                      7      5.27854714      0.75407816       5.42    <.0001 
      Type                         1      0.45514734      0.45514734       3.27    0.0734 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.27615243      0.27615243       1.98    0.1619 
      Company                      7      4.81358781      0.68765540       4.94    <.0001 
      Type                         1      0.45514734      0.45514734       3.27    0.0734 
                                         The SAS System         14:00 Monday, April 22, 2002  52 
 
                                       The GLM Procedure 
 
Dependent Variable: Q97 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        9      4.63637632      0.51515292       2.24    0.0247 
 
      Error                      107     24.61148692      0.23001390 
 
      Corrected Total            116     29.24786325 
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                       R-Square     Coeff Var      Root MSE      Q97 Mean 
 
                       0.158520      95.10665      0.479598      0.504274 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.00087530      0.00087530       0.00    0.9509 
      Company                      7      4.23305135      0.60472162       2.63    0.0152 
      Type                         1      0.40244968      0.40244968       1.75    0.1887 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.01643748      0.01643748       0.07    0.7897 
      Company                      7      3.76553748      0.53793393       2.34    0.0292 
      Type                         1      0.40244968      0.40244968       1.75    0.1887 
                                         The SAS System         14:00 Monday, April 22, 2002  53 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
 Characteristic           Characteristic Vector  V'EV=1 
           Root  Percent           Q90           Q91           Q92           Q93           Q94 
                                   Q95           Q96           Q97 
 
     0.12718794   100.00   -0.08221354    0.00757747    0.13943920   -0.00381318   -0.23420433 
                            0.10919601    0.11739149    0.00916579 
     0.00000000     0.00   -0.00834950   -0.06357805   -0.05985576   -0.02617456   -0.02876704 
                           -0.00773832   -0.01126228    0.25134779 
     0.00000000     0.00   -0.04501620    0.20326404    0.00850397   -0.00017166   -0.01400027 
                            0.00657383    0.00707366    0.00000000 
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     0.00000000     0.00    0.00516337   -0.08624731   -0.09495621    0.24705517   -0.02020617 
                            0.00948782    0.01020921    0.00000000 
     0.00000000     0.00    0.28632024   -0.00354599   -0.03093589   -0.00495587    0.05494906 
                           -0.02580136   -0.02776312    0.00000000 
     0.00000000     0.00   -0.24062552   -0.00076229   -0.10033590   -0.06854422    0.06379492 
                           -0.03369675    0.41147716    0.00000000 
     0.00000000     0.00   -0.00924179   -0.04856376   -0.09445676   -0.05383885    0.04416430 
                            0.23829080    0.00000000    0.00000000 
     0.00000000     0.00   -0.09841785   -0.11770489    0.19099223   -0.03309125    0.13394713 
                            0.00000000    0.00000000    0.00000000 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                       S=1    M=3    N=49 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.88716350       1.59         8       100    0.1373 
        Pillai's Trace              0.11283650       1.59         8       100    0.1373 
        Hotelling-Lawley Trace      0.12718794       1.59         8       100    0.1373 
        Roy's Greatest Root         0.12718794       1.59         8       100    0.1373 
                                         The SAS System         14:00 Monday, April 22, 2002  54 
 
                                       The GLM Procedure 
 
Level of      ------------Q90-----------  ------------Q91-----------  ------------Q92----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         83    0.25301205    0.43738060    0.49397590    0.50300303    0.49397590    0.50300303 
T         34    0.20588235    0.41042563    0.52941176    0.50664040    0.44117647    0.50399474 
 
Level of      ------------Q93-----------  ------------Q94-----------  ------------Q95----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         83    0.60240964    0.49237501    0.40963855    0.49475652    0.44578313    0.50007346 
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T         34    0.58823529    0.49955417    0.58823529    0.49955417    0.32352941    0.47485808 
 
         Level of      -------------Q96-------------     -------------Q97------------- 
         position   N          Mean          Std Dev             Mean          Std Dev 
 
         N         83    0.25301205       0.43738060       0.50602410       0.50300303 
         T         34    0.17647059       0.38695299       0.50000000       0.50751922 
 
 
Level of      ------------Q90-----------  ------------Q91-----------  ------------Q92----------- 
Type       N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
B         42    0.16666667    0.37719547    0.57142857    0.50087032    0.45238095    0.50376054 
L         75    0.28000000    0.45202248    0.46666667    0.50224720    0.49333333    0.50332230 
 
Level of      ------------Q93-----------  ------------Q94-----------  ------------Q95----------- 
Type       N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
B         42    0.59523810    0.49679577    0.50000000    0.50606083    0.50000000    0.50606083 
L         75    0.60000000    0.49319696    0.44000000    0.49972966    0.36000000    0.48323236 
 
         Level of      -------------Q96-------------     -------------Q97------------- 
         Type       N          Mean          Std Dev             Mean          Std Dev 
 
         B         42    0.11904762       0.32777007       0.61904762       0.49150743 
         L         75    0.29333333       0.45835586       0.44000000       0.49972966 
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                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 216 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
 
 
                                 Number of observations    133 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 126 
      observations can be used in this analysis. 
                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 217 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q2 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        8      2.45775384      0.30721923       6.09    <.0001 
 
      Error                      117      5.89938901      0.05042213 
 
      Corrected Total            125      8.35714286 
 
 
                       R-Square     Coeff Var      Root MSE       Q2 Mean 
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                       0.294090      24.18217      0.224549      0.928571 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.01922420      0.01922420       0.38    0.5381 
      Company                      7      2.43852965      0.34836138       6.91    <.0001 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.07283321      0.07283321       1.44    0.2318 
      Company                      7      2.43852965      0.34836138       6.91    <.0001 
                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 218 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                           Characteristic               Characteristic Vector  V'EV=1 
                                     Root    Percent              Q2 
 
                               0.01234589     100.00      0.41171480 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                    S=1    M=-0.5    N=57.5 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.98780467       1.44         1       117    0.2318 
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        Pillai's Trace              0.01219533       1.44         1       117    0.2318 
        Hotelling-Lawley Trace      0.01234589       1.44         1       117    0.2318 
        Roy's Greatest Root         0.01234589       1.44         1       117    0.2318 
                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 219 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                       Level of            --------------Q2------------- 
                       position      N             Mean          Std Dev 
 
                       N            88       0.92045455       0.27213886 
                       T            38       0.94736842       0.22629429 
                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 220 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
 
                                  Number of observations    89 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 83 
      observations can be used in this analysis. 
                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 221 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q2 
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                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        8      3.04068958      0.38008620       5.64    <.0001 
 
      Error                       74      4.98340680      0.06734334 
 
      Corrected Total             82      8.02409639 
 
 
                       R-Square     Coeff Var      Root MSE       Q2 Mean 
 
                       0.378945      29.10675      0.259506      0.891566 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.06943483      0.06943483       1.03    0.3132 
      Company                      7      2.97125476      0.42446497       6.30    <.0001 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.09992653      0.09992653       1.48    0.2270 
 
      Company                      7      2.97125476      0.42446497       6.30    <.0001 
                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 222 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                           Characteristic               Characteristic Vector  V'EV=1 
                                     Root    Percent              Q2 
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                               0.02005185     100.00      0.44795752 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                     S=1    M=-0.5    N=36 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.98034232       1.48         1        74    0.2270 
        Pillai's Trace              0.01965768       1.48         1        74    0.2270 
        Hotelling-Lawley Trace      0.02005185       1.48         1        74    0.2270 
        Roy's Greatest Root         0.02005185       1.48         1        74    0.2270 
                    Test of Research Hypothesis of RQ3H1 using L and T vs. N                 223 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                       Level of            --------------Q2------------- 
                       position      N             Mean          Std Dev 
 
                       N            54       0.87037037       0.33904952 
                       T            29       0.93103448       0.25788071 
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                   Test of Research Hypothesis RQ3H2 using only B and T vs. N                174 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                               Class         Levels    Values 
 
                               position           2    N T 
 
                               Company            5    A B C D E 
 
 
                                  Number of observations    44 
 
NOTE: Observations with missing values will not be included in this analysis.  Thus, only 39 
      observations can be used in this analysis. 
                   Test of Research Hypothesis RQ3H2 using only B and T vs. N                175 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q3 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        5               0               0        .       . 
 
      Error                       33               0               0 
 
      Corrected Total             38               0 
 
 
                       R-Square     Coeff Var      Root MSE       Q3 Mean 
 
                       0.000000             0             0      1.000000 
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      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1               0               0        .       . 
      Company                      4               0               0        .       . 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1               0               0        .       . 
      Company                      4               0               0        .       . 
                   Test of Research Hypothesis RQ3H2 using only B and T vs. N                176 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
 
Dependent Variable: Q4 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        5      0.47356758      0.09471352       2.20    0.0785 
 
      Error                       33      1.42386831      0.04314752 
 
      Corrected Total             38      1.89743590 
 
 
                       R-Square     Coeff Var      Root MSE       Q4 Mean 
 
                       0.249583      405.0537      0.207720      0.051282 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.03076923      0.03076923       0.71    0.4045 
      Company                      4      0.44279835      0.11069959       2.57    0.0564 
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      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.13168724      0.13168724       3.05    0.0899 
      Company                      4      0.44279835      0.11069959       2.57    0.0564 
                   Test of Research Hypothesis RQ3H2 using only B and T vs. N                177 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                   Characteristic               Characteristic Vector  V'EV=1 
                             Root    Percent              Q3              Q4 
 
                       0.09248555     100.00      0.00000000      0.83804065 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                    S=1    M=-0.5    N=15.5 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.91534392       3.05         1        33    0.0899 
        Pillai's Trace              0.08465608       3.05         1        33    0.0899 
        Hotelling-Lawley Trace      0.09248555       3.05         1        33    0.0899 
        Roy's Greatest Root         0.09248555       3.05         1        33    0.0899 
                   Test of Research Hypothesis RQ3H2 using only B and T vs. N                178 
                                                                    12:12 Monday, April 22, 2002 
 
                                       The GLM Procedure 
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      Level of            --------------Q3-------------     --------------Q4------------- 
      position      N             Mean          Std Dev             Mean          Std Dev 
 
      N            30       1.00000000                0       0.06666667       0.25370813 
      T             9       1.00000000                0       0.00000000       0.00000000 
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                                         The SAS System         14:00 Monday, April 22, 2002  26 
 
                                       The GLM Procedure 
 
                                    Class Level Information 
 
                            Class         Levels    Values 
 
                            position           2    N T 
 
                            Company            8    A B C D E F G H 
 
 
                                  Number of observations    89 
                                         The SAS System         14:00 Monday, April 22, 2002  27 
 
                                       The GLM Procedure 
 
Dependent Variable: q101 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        8      2.67932549      0.33491569       2.74    0.0101 
 
      Error                       80      9.79258462      0.12240731 
 
      Corrected Total             88     12.47191011 
 
 
                       R-Square     Coeff Var      Root MSE     q101 Mean 
 
                       0.214829      42.07867      0.349868      0.831461 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.42650781      0.42650781       3.48    0.0656 
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      Company                      7      2.25281767      0.32183110       2.63    0.0170 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.56693919      0.56693919       4.63    0.0344 
      Company                      7      2.25281767      0.32183110       2.63    0.0170 
                                         The SAS System         14:00 Monday, April 22, 2002  28 
 
                                       The GLM Procedure 
 
Dependent Variable: Q102 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        8      5.42208355      0.67776044       3.94    0.0006 
 
      Error                       80     13.76892769      0.17211160 
 
      Corrected Total             88     19.19101124 
 
 
 
                       R-Square     Coeff Var      Root MSE     Q102 Mean 
 
                       0.282532      60.52924      0.414863      0.685393 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.23066641      0.23066641       1.34    0.2504 
      Company                      7      5.19141714      0.74163102       4.31    0.0004 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      0.24773898      0.24773898       1.44    0.2338 
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      Company                      7      5.19141714      0.74163102       4.31    0.0004 
                                         The SAS System         14:00 Monday, April 22, 2002  29 
 
                                       The GLM Procedure 
 
Dependent Variable: Q103 
 
                                              Sum of 
      Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
      Model                        8      3.73784614      0.46723077       2.31    0.0275 
 
      Error                       80     16.14979431      0.20187243 
 
      Corrected Total             88     19.88764045 
 
 
                       R-Square     Coeff Var      Root MSE     Q103 Mean 
 
                       0.187948      67.77609      0.449302      0.662921 
 
 
      Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
      position                     1      1.70603125      1.70603125       8.45    0.0047 
      Company                      7      2.03181488      0.29025927       1.44    0.2019 
 
 
      Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
      position                     1      1.81687235      1.81687235       9.00    0.0036 
      Company                      7      2.03181488      0.29025927       1.44    0.2019 
                                         The SAS System         14:00 Monday, April 22, 2002  30 
 
                                       The GLM Procedure 
                               Multivariate Analysis of Variance 
 
                   Characteristic Roots and Vectors of: E Inverse * H, where 
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                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
           Characteristic               Characteristic Vector  V'EV=1 
                     Root    Percent            q101            Q102            Q103 
 
               0.13988149     100.00      0.12551325      0.07152232      0.18094819 
               0.00000000       0.00     -0.05535884      0.26056078     -0.06529146 
               0.00000000       0.00     -0.31203133     -0.03192252      0.18609053 
 
 
  MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall position Effect 
                             H = Type III SSCP Matrix for position 
                                     E = Error SSCP Matrix 
 
                                      S=1    M=0.5    N=38 
 
        Statistic                        Value    F Value    Num DF    Den DF    Pr > F 
 
        Wilks' Lambda               0.87728418       3.64         3        78    0.0164 
        Pillai's Trace              0.12271582       3.64         3        78    0.0164 
        Hotelling-Lawley Trace      0.13988149       3.64         3        78    0.0164 
        Roy's Greatest Root         0.13988149       3.64         3        78    0.0164 
                                         The SAS System         14:00 Monday, April 22, 2002  31 
 
                                       The GLM Procedure 
 
Level of      -----------q101-----------  -----------Q102-----------  -----------Q103----------- 
position   N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev 
 
N         60    0.78333333    0.41545020    0.65000000    0.48099473    0.56666667    0.49971743 
T         29    0.93103448    0.25788071    0.75862069    0.43549417    0.86206897    0.35093120 
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Appendix G Research Participation Approval Form 

 
North Carolina State University  
INFORMED CONSENT FORM 

 
Title of Study - Perceptions of Training and Non-training Managers of Organizational Impact Measures 
Based on Design Intent 
 
Laura Paramoure Miller - researcher      
 
You are invited to participate in a research study.  The purpose of this study is to investigate your 

perceptions of training design and impact. 
 
INFORMATION 
1.  You will be asked to complete a survey of 10 questions for specific training programs and return the 

completed survey to the researcher. 
2.  Completion of the survey should take no more than ten minutes. 
 

RISKS 
No names are used in this study. Responses are tracked by code and are reviewed 

only by the researcher.   

 
BENEFITS 

Completion of this survey will help your organization to better assess training 

impact and improve the training design to increase effectiveness. 

 
CONFIDENTIALITY 
The information in the study records will be kept strictly confidential.  Data will be stored securely and will 
be made available only to persons conducting the study unless you specifically give permission in writing 
to do otherwise.  No reference will be made in oral or written reports which could link you to the study. 

 
COMPENSATION 

There is no compensation for participating in this study.  
 
 
CONTACT 

If you have questions at any time about the study or the procedures, you may 

contact the researcher, Laura Paramoure Miller, at 5308 Kirkwood Court, or 919-881-

0020.  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 Dr. Matthew Zingraff, Chair of the NCSU IRB for the Use of 
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Human Subjects in Research Committee, Box 7514, NCSU Campus (919/513-1834) or 

Mr. Matthew Ronning, Assistant Vice Chancellor, Research Administration, Box 7514, 

NCSU Campus (919/513-2148) 

 
PARTICIPATION 

Your participation in this study is voluntary; you may decline to participate 

without penalty.  If you decide to participate, you may withdraw from the study at any 

time without penalty and without loss of benefits to which you are otherwise entitled.  If 

you withdraw from the study before data collection is completed your data will be 

returned to you or destroyed. 

 
CONSENT 
I have read and understand the above information.  I have received a copy of this form.  I agree to 
participate in this study. 
 
Subject's signature_______________________________________ Date _________________ 
 
Investigator's signature__________________________________ Date _________________ 
 

 


