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This study is motivated by the issues created by end-user computing 

and its growing importance within organizations. One of the major issues 

related to end-user computing is training individuals to adopt to new 

technology. As a result, both researchers and practitioners are challenged to 

find new ways to train end-users. 

There is a critical need for computer literacy and aptitude due to the 

pervasiveness of computers in the workplace, massive investments in 

computing technology by corporations and subsequent impact on return on 

investment, and the dynamic nature of information systems technology 

change. A major impact of this study is on the organization's ability to 

measure the long-term learning effect of a specific training method on end-

users. 

This study investigated the impact of training delivery, individual 

learning style, and interaction among the training methodologies, individual 

learning styles, and variation in training session schedule on a individual's 

ability to retain learning after training. A multi-sessions field experiment 



was conducted at an industrial site. The subjects were employees of a large 

corporation who required training in the use of software products. The 

target population for this study was end-users of information systems 

technology. 

It is suggested by the findings that training significantly improves an 

individual's performance. Computer-based training (CBT) was more 

effective than instructor-based training (IBT) when pre-performance was 

not considered. Training schedule and its interaction with training method 

is significant for long-term retention. Interaction of task with training 

method was more significant than training method or task themselves. The 

main effect of learning style was not significant, however, its interaction 

with either task or method was critical in more than one category of 

measure. Overall, regardless of effectiveness of training methods, the 

findings indicated that IBT is more acceptable by end-users than CBT. 
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CHAPTER I 

INTRODUCTION 

Information systems are increasing in complexity and scope. 

Historically, information systems focused on the in-house development of 

computer systems. Today, users and end-user computing frequently 

represent a much larger resource utilization than represented by the 

centralized information systems function. The need to support users has 

become a significant part of the information systems domain (Alavi, Nelson, 

and Weiss 1988; Bergeron, Rivard, and De Serre 1990; Carr 1987; 

Saaksjarvi, Heikkila, and Saarinem 1988). In addition, advancements in 

information technology have significantly increased end-user computing 

activities in the past decade. Because of the complexity of information 

technology, the responsibility for training information systems users 

frequently falls on persons in the information systems department in many 

organizations. As a result, both researchers and practitioners are challenged 

to find new ways to train end users (Bostrom, Olfman, and Sein 1990; 

Buerck 1993; Chang 1994; Chrisman and Beccue 1990; Freedman 1992; 

Hayen, Cook, and Jecker 1990; Jones 1995; Koong and Liu 1990; 

Leitheiser and Wetherbe 1991; Lurin 1991; Schiffman, Meile, and Igbaria 

1992). 



In response to this challenge, researchers have studied key variables 

such as training support and delivery techniques (Bayman and Mayer 1983; 

Davis and Bostrom 1993; Desrosiers 1995; Dore 1994; Foss, Rosson, and 

Smith 1982; Leidner and Jarvenpaa 1993; Schofield and Kirby 1994; Yellen 

1987), individual differences (Bostrom, Olfman, and Sein 1990, 1993; 

Chang 1994; Doucette 1994), interface/software design (Davis 1989), and 

so on, that can be manipulated to enhance effective training program 

design. Also, several practitioners report various training and development 

programs in which corporations invest to upgrade the skills of their 

employees (Bretz and Thompsett 1992, Brown 1992, Carlson 1991, Carmel 

1991, Dahmer 1993, Fritz 1991, Hequet 1995, Kowall 1995, Lyon 1991, 

Newstrom and Lengnick-Hall 1991, Smola 1991, Stokes 1990, Tracey 

1985). The consequence of these prior investigations is a varied approach 

to training and development of end users which compete for organizational 

resources. 

In order to achieve the maximum benefits of advancing information 

technology, management must realize that workers are generally capable of 

performing above the level their jobs require or allow. The skills and 

knowledge workers need on the job are rapidly changing, a fact that 

corporate managers discover only when they conduct training on new 

information technology (Pinebrook and Bissonet, 1992). In response, 

corporate management interest in providing training in basic workplace 

skills has increased (Carnevale and Schulz 1990). Consequently, many 



corporate managers have opted to "make" rather than "buy" productive 

employees by investing in training programs (Tracey 1985). 

According to LaPlante (1991), corporate management is frequently 

more interested in training as opposed to education. Training is an activity 

related to the job and oriented toward problem solving, whereas education 

is preparation for a defined job in the near future (Tracey 1985). To 

establish a better fit between the curricula of business and engineering 

schools, special organizational training programs, and the requirements of 

the workplace, educational programs must be based on: (1) new conceptual 

orientations, (2) the acquisition of organization design skills, and 

(3) training in action-research types of projects (Liu et al. 1990). This 

implies that corporate managers will also need to understand new ways of 

providing training to keep abreast of advancing information technology. 

Problem 

This study is motivated by the issues created by end-user computing 

and its growing importance within organizations. Several studies have 

addressed the issues related to end-user computing management (Alavi, 

Nelson, and Weiss 1988; Bergeron and Berube 1988; Davis 1989; McLean, 

Kappelman, and Thompson 1993; Rivard and Huff 1984; Rockart and 

Flannery 1983). One of the major issues related to end-user computing is 

training individuals to adapt to the new information technology (Bergeron 

and Berube 1988; Cheney, Mann, and Amoroso 1986; Pliniussen 1984; 



Rivard and Huff 1984; Sipior and Sanders 1989 ). The Niederman, 

Brancheau, and Wetherbe (1991) study ranked developing information 

system human resources as fourth and organizational learning and the use 

of information system technologies fifth among the top ten issues of 

information systems management. Since organizational, learning and the 

use of information systems technologies effect all employees, proper use of 

information systems technologies is critical for an organization's prosperity 

(Niederman, Brancheau, and Wetherbe 1991). 

The difference in training methodologies and job functions of end 

users further complicates the training problem. For example, word 

processors, spreadsheets, graphics, and other software packages are used 

organization-wide, but the extent of their use varies depending on job 

functions (Schiffman, Meile, and Igbaria 1992). A clerk may use a word 

processor more extensively than the manager, a manager may use 

spreadsheet software for decision-making functions, whereas a clerk may use 

it for data entry, and so on. A sampling of questions organizations face are: 

Which is the most effective way of matching the end users' requirements 

and the training methodology? What is an appropriate length of training 

for the variety of end users? How much material is to be presented per 

training session? 

Researchers have responded to these questions by studying variables 

such as individual differences (e.g., learning style, cognitive style, etc.) and 

training delivery methods (e.g., stand-alone lecture, computer-based 



training, etc.). However, issues such as the impact of different time 

schedules for training, task types, and learning styles of end users on 

instructor-based training (IBT) or computer- based training (CBT) 

outcomes, and long-term learning effects of IBT or CBT on end users have 

not been fully investigated. This study is an effort to pursue further 

investigation of these factors. 

In addition to the problem created by existing information 

technology, advances in information technology create the need for human 

resources with specialized skills (Carnevel and Schulz 1990). The need for 

specialized skills means finding new, more productive training strategies 

and, as a result, additional investments (Irish 1995). Management must 

look at training and development of more effective methodologies as a 

necessary investment (Agresta 1992). In summary, both researchers and 

practitioners agree that organizations should continually research effective 

ways of training employees to keep up with technological advances, 

especially when introducing software products that impact the entire 

corporation. 

Significance 

In the 1980s, United States corporations invested billions of dollars 

in computers and high-technology equipment. Yaffe (1992) states that the 

problems of work-force computer literacy have become a significant issue of 

national concern, costing the United States an estimated $225 billion in 



lost productivity. The private sector is annually investing over $100 billion 

to address this problem. This massive investment requires training, while 

making sure that employee people skills are refined (Froiland 1993). Lee 

(1990), in a survey to create a comprehensive picture of the state of training 

and development, found that United States organizations budgeted $45.5 

billion for formal training in 1990. With such a significant investment in 

training programs, it is appropriate to justify the cost of training and 

measure subsequent changes in performance. Agresta (1992) indicates that 

a well-targeted, needs-based training investment can, in the long run, reduce 

rather than increase costs to an organization. Hequet (1995) reports 

several statistics about training. Formal training budgets increased 3.3% in 

1995, and the number of individuals trained has increased by 4.9% from 

1994. The total hours of training has gone up by 10.2%, to 1.59 billion in 

1995 (Hequet 1995). 

When new software is introduced in an organization, one of the 

concerns management has is whether it can be effectively used by 

employees. If not, employee training is implied. Training requires 

investment which managers want to justify by insuring that employee 

productivity improves after training. 

Training investment is justified when: (1) trainees' knowledge is 

transferred to the workplace and (2) trainees are able to retain, and 

potentially enhance, that knowledge for an extended time period. Thus, 

training time and effective delivery techniques become significant issues for 



training programs. If the organization does not properly manage these 

issues, then there is both a financial and competitive risk for the 

organization as a whole. Training developers can help managers understand 

the difference between skill-set development and the time needed to 

develop these skills (Ferketish and Hayden 1992). 

Overall, the problem addressed by this study is significant for the 

following reasons: (1) the critical need for computer literacy and aptitude 

due to the pervasiveness of computers in the workplace, (2) massive 

investments in computing technology by corporations and subsequent 

impact on return on investment, and (3) the ongoing nature of information 

technology change within the information systems domain. Teaching 

adults to use microcomputers requires not only technological skills, but also 

an understanding of the psychological factors of end users, such as attitudes 

and anxiety in learning new information technology (Stelzer and Gray 

1988). According to a survey of 1,481 management information systems 

executives conducted by personnel at the Olsten Corporation, three out of 

four executives agree that employees' computer literacy skills greatly impact 

their companies' overall operations ("Computer skills" 1993). Most 

businesses, however, do not provide continuous training opportunities or 

even test to verify skills ("Computer skills" 1993). This may be due to fast-

growing information technology changes which do not provide sufficient 

time for managers to react. Several researchers have emphasized adequate 

understanding of end-user computing tools and their importance in the 
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success of end-user computing (Bergeron and Berube 1988; Cheney, Mann, 

and Amoroso 1986; Pliniussen 1984; Rivard and Huff 1984; Sein 1987; 

Sipior and Sanders 1989). Trainers' awareness about how much training is 

transferred into actual task performance at the workplace is critical for both 

future training strategies and investment. Furthermore, researchers have 

emphasized the use of information systems technology as a competitive tool 

(Chang 1994, Neo 1991, Porter and Millar 1985). Trainers must be able to 

deliver training for individuals to learn the necessary computer skills 

whenever new information systems technology is implemented (Chang 

1994). 

This study addresses issues such as the impact of a varying training 

session schedules and training delivery techniques on end-user trainees' 

performance. A major impact of this study will be on the organization's 

ability to measure the long-term learning effect of a specific training method 

on an end user. This study investigates the impact of different training 

sessions schedules, delivery techniques, task types, and learning styles on 

trainee performance. 

Purpose 

The purpose of this study is to investigate the relationships between 

selected end-user training programs corporations provide to their employees 

and subsequent employee performance based on these opportunities. The 

specific objectives are to: 



1. Investigate the impact of training delivery on user performance. 

2. Investigate the impact of the learning style of the individuals on 

training and subsequent performance. 

3. Investigate the impact of the interaction among training 

methodologies, individual's learning style, and variation in training session 

schedule on an individual's ability to retain learning after training. 

Research Questions 

The focus of this research is on end users of information technology. 

The primary research problem addressed by this study is: 

What training methodology yields an extended-period -of-learning effect and 

produces improved performance? The specific research questions addressed 

are: 

1. What is the impact of a specific training technique on trainee's 

end-user computing satisfaction and trainee performance? 

2. What is the impact of learning style on the type of training 

technique and on subsequent trainee performance and trainee's end-user 

computing satisfaction? 

3. What is the impact of controlling the training delivery schedule 

on trainee's end-user computing satisfaction and trainee performance? 

Scope and Limitations 

This study focuses on two techniques-IBT and CBT-used in training 

end users. The following are limitations of this study: 
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1. The study focuses only on end users of information systems and 

not information systems personnel. Thus, the results of this study may not 

be applicable to information systems personnel training. 

2. The study includes only a selected set of variables such as length 

of training period, types of training delivery techniques, and task type. The 

impact of other variables such as trainers' cognitive style, personality traits, 

trainees' motivation to training, and so forth may confound the results. 

3. The study includes only a limited number of software products 

which are similar to the actual tasks on the job. This is a practical 

limitation. Thus, a training program designed for one type of software may 

not be fully compatible for other types. 

4. The study uses different trainers; however, the trainer variable is 

held constant for delivering training on specific software. For example, one 

trainer delivered training for Excel (Ver. 5.0) and another trainer for 

Microsoft Word (Ver. 6.0). Individual differences among trainers may have 

indeterminant impacts on trainees' performance. 

Definition of Terms 

This section includes definitions of terms used in this study. The 

following are key terms and their definitions. 

Development is defined as learning for the general growth of the 

individual and the organization and need not be directly job-related (Tracey 

1985). Fitzgerald et al. (1992) define development as the acquisition of 
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knowledge and skill that may be used in the present or future, the 

preparation of individuals to enrich the organization in the future, the act 

of being involved in many different types of training activities and classes. 

Development has a long-term focus whereas training has a short-term focus. 

Education is defined as the preparation for a defined job in the near 

future. Education is one of the three activity areas of human resource 

development (Tracey 1985). 

End users are individuals who interact directly with the computer 

(McLean 1979, Rockart and Flannery 1983). 

End-user computing is defined by Davis and Olson (1985) as the 

computing resource development by the person who also utilizes the 

system's output. 

End-user computing satisfaction is defined as the affective attitude 

toward a specific computer application by one who directly interacts with 

the application (Doll and Torkzadeh 1988). 

Learning style is defined as a result of an individual's hereditary 

foundation, particular past life experience, and the demands of the present 

environment that emphasize some learning abilities over others (Kolb, 

Rubin, and Mclntyre 1974). Dunn and Griggs (1988) define learning style 

as a biologically and developmentally imposed set of characteristics that 

make the same teaching method wonderful for some and terrible for others. 

Training is defined by Fitzgerald et al. (1992) as the acquisition of 

knowledge and skill for present tasks, a tool to help individuals contribute 
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to the organization and be successful in their current positions, and a means 

to an end. Training is related to the job and oriented toward problem-

solving (Tracey 1984). 

Organization of the Study 

This dissertation is organized into chapters followed by a 

bibliography at the end of each chapter. Chapter I includes the 

introduction, the purpose, problem and its significance, research questions 

addressed in the study, and definitions of key terms used in this study. 

Significant previous research that gave impetus to this research is discussed 

in Chapter II. The foundational concepts used in the previous educational 

and training models are discussed in Chapter III. The foundational 

concepts derived from previous models are then utilized in developing 

theoretical framework used in this study. The research methodology 

employed in this study is examined in Chapter IV. The research 

methodology will include discussion of variables and hypotheses tested. 

The result and statistical techniques used in analyzing the experimental 

data are discussed in Chapter V. The findings of the study, including both 

conclusions and implications are presented in Chapter VI. Future research 

directions and suggestions are also discussed in Chapter VI. 
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CHAPTER II 

LITERATURE REVIEW 

Importance of Training 

The demands of foreign competition, increased efficiency, and the 

second industrial revolution spread has forced business leaders to regard 

training expense as a major part of their total expenses (Sims 1990). Sims 

(1990) refers to second industrial revolution as an era where there is a 

widespread retraining need of white-collar, college-educated employees in 

contrast to blue-collar workers. The prime objective of training is to help 

achieve the goals of business leaders through optimum use of manpower. 

Training can reduce, if not eliminate, the difference between actual 

performance and the desired performance (Agresta 1992). This implies that 

organizations should provide special attention in formulating effective 

training mechanisms. Business leaders have also realized the importance of 

retraining their employees rather than replacing them (Sims 1990). Since 

the knowledge base of science will expand and each new wave of technology 

will embody more knowledge than its predecessor, training for new 

technology will continue to grow in importance (Rosow and Zager 1988). 

Since employees' computer skills become obsolete in a short period of time 

due to fast changing information technology, trainers and designers of 

training programs should provide effective training methods to retool 

1 O 
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employees' computer skills to use new information technology (Chang 

1994). 

Evolution of Training 

According to Steinmetz (1976) the roots of training go as far back as 

the stone age when man had the ability to pass knowledge and skills to 

others. The process of knowledge transfer, called "training," was done by 

signs and bywords. During early civilization, as early as 2100 B.C., the 

concept of apprenticeship was used for skills and knowledge transfer. 

Apprenticeship is basically on-the-job and task-oriented training where skills 

and knowledge are transmitted by direct instruction (Sims 1990). 

The transition from agrarian to an industrial society accelerated the 

growth and transfer of knowledge. This was mainly due to invention of new 

tools, weapons, machineries, and so forth. The beginning of an industrial 

era can be evidenced by significant growth in number of patents issued by 

the United States Patent Office (Steinmetz 1976). The industrial era also 

provided impetus to the training of individuals to keep pace with the 

growth of technical and mechanical goods. 

By 1872, the concept of the factory school evolved within industries 

to train employees to meet high volume production. In the first decade of 

the twentieth century, Dean Schneider, of the University of Cincinnati, 

College of Engineering introduced cooperative education for additional 

training. During the first two decades of the twentieth century, vocational 
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education took momentum due to interest groups both from the industries 

and academia. However, due to political differences, between the school 

and business educators during 1912 to 1920, the American Management 

Association was formed by Alvin Dodd. The focus of business educators 

was industry training (Steinmetz 1976). 

With the outbreak of World War I, there was an urgent need for 

skilled workers. This provided an impetus to training more workers to meet 

the demand. This was the beginning of the concept of training the workers 

at the workplace. This was called the Training Within Industry. The 

purpose of Training Within Industry was to assist defense industries to 

meet their manpower needs by training workers within an industry to make 

the fullest use of their skills up to the maximum of their ability (McCord 

1976). 

The training activities during the depression years hindered many 

internal training programs, i.e., the management could meet their needs for 

workers from the ranks of the unemployment (Steinmetz 1976). However, 

federal funding helped train the unemployed during these years. Again with 

the outbreak of World War II, and urgent need for skilled workers, business 

and industry leaders realized the need for training employees. The title of 

training director was introduced during this time. Programs such as Job 

Instructor Training and its subsets, Job Relations Training, Job Methods 

Training, Job Safety Training, and Program Development Training were 

developed (McCord 1976). The purpose of Job Instructor Training was to 
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teach personnel how to instruct. It also emphasized the job related 

problems of human relations between supervisor and workers and 

determined the best job methods. Management training also emerged 

during this time. 

The eventual result was the emergence of the American Society of 

Training Directors in 1945. The scope of the American Society of Training 

Directors widened during the later years, and its name was changed to 

American Society for Training and Development (Steinmetz 1976). 

During the 1950s, there was an increased interest in management 

development because of the advancement of the behavioral sciences and the 

growth in the size of corporations (Sims 1990). Training by orientation 

evolved by the late 1950s. Training by orientation refers to the on-the-job, 

task-oriented training of employees through apprenticeship programs. 

Corporate training programs were formalized into traditional form during 

the 1970s. Then in the 1980s, the systems approach to training was 

introduced. At present, training is considered an integral part of an 

organization (Steinmetz 1976). 

Training Terminology 

Training in an organizational setting consists of any organizationally 

initiated technique aiming to promote learning among organizational 

members (Gattiker 1992). Training is an instructional process designed to 

modify human behavior (Goldstein 1974). The terms training strategies, 
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methods, approaches, and techniques are used interchangeably. However, 

Tracey (1971) differentiates among these terms. 

Training Strategy, Method, and Technique 

Tracey (1971) views strategy as a combination of teaching or training 

methods and techniques designed to accomplish an instructional task. 

Strategy includes mediating tools to assist in the presentation of instruction 

(e.g., teaching machines, classroom trainee response systems, computer-

based instructional systems, and closed-circuit television systems). 

Instructional method is a basic approach to instruction. Methods 

may include lecture, demonstration, conference, performance, programmed 

instruction, study assignment, tutoring, or a combination of any of these 

basic approaches. 

Instructional technique is a means of instruction which supplements 

a method, for example, questioning, handling student responses, and using 

visual and auditory aids. Methods and techniques also include system of 

organization. System of organization is a means of grouping instructors 

and/or trainees for instruction, for example, random grouping, team 

teaching, and team learning. 

Training Approaches 

Previous literature presents several ways to provide basic 

understanding and comparison of various training methods (Goldstein 

1974, Tracey 1971). For example, Tracey (1971) grouped training 
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strategies as basic methods, special participative methods, types of trainee 

and instructor organization, and mediating devices. Goldstein (1974) 

grouped training approaches as control procedures, on the job training and 

the lecture method, programmed instruction, computer-assisted instruction, 

television and films (moving pictures), laboratory training, behavior 

modification, organizational development, simulation, and special 

approaches to training issues. Laird (1978) views training approaches along 

two dimensions-content control and nature of participation (activity level). 

A training approach is determined by the extent of content control and the 

activity level. In general training strategies can be grouped into two major 

modules-instructor based training (IBT) module and non-IBT (no 

instructor) or self-instruction module. 

Instructor-Based Training 

In the context of this study, IBT is referred to as a training 

environment in which there is a presence of a human instructor in the 

trainees' learning process. IBT is a classroom training. A classroom training 

is an environment where there is a teacher in front of the classroom, 

lecturing a group of students (Kowal 1995). It has been shown in informal 

studies that possibly 95% of adult learning is done in the classroom and in 

many organizations 100%-all this in the face of such advances as computer-

assisted instruction, closed-circuit television, teaching machines, self-

instructional devices, and the newer learner-controlled instruction 
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(Broadwell 1976). The main reason for the predominance of IBT is the 

ease of operation and flexibility the classroom provides. In a typical 

classroom there is an opportunity for small-grouped activity, individual 

work, and total-group work. As long as the rooms are occupied to their 

fullest, the cost per trainee is minimal. The key IBT strategies will be 

discussed in the following sections. 

Lecture Method 

The lecture method is the most common and traditional forms of 

IBT. It usually involves a carefully prepared oral presentation on a subject 

by a qualified individual, which is generally conceptually and theoretically 

focused (Gattiker 1992). 

In its traditional form, Glaser and Bassok (1989) labels lecture 

method as the "mastery approach." In this format, the instructor is 

responsible for a specific transition path, facilitating learning progressively 

through appropriate tasks. It is similar to computer-assisted instruction and 

is adopted for the acquisition of proceduralized skills (Glaser and Bassok 

1989). Lectures were popular in the Middle Ages (Laird 1978). The mind 

of the learner was perceived a blank tablet upon which ideas were printed 

by an instructor. These methods are still in practice today in universities 

and schools. 

A lecture is a semi-formal conversation in which the instructor 

introduces a series of episodes, facts, theories, or tenets; explores a problem; 
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or explains relationships (Tracey 1971). Facts and ideas are presented in 

conceptual or abstract form. A conceptual model may also be used in other 

training methods such as tutoring or in a self-instruction module. 

Role of Conceptual Model 

Instruction with conceptual models has been used in several studies. 

Consideration of conceptual models play an important role in developing a 

training strategy (Norman 1983). A conceptual model is an instructional 

representation of a target system that will enable a learner to produce a 

mental model of that system (Cardinale 1991). 

Foss et al. (1989) compared conceptual training versus procedural 

training by providing one group of users with a conceptual model and the 

other group with a set of procedural instructions. They found significant 

positive effects attributable to providing a conceptual model. Bayman and 

Mayer (1983) also confirmed their findings. Rumelhart and Norman 

(1981) successfully used conceptual models in their applications to teach 

users of a text-editing system. They concluded that the implications of 

model learning go beyond just learning a computer system. Davis and 

Bostrom (1993) studied the impact of two training approaches (instruction 

and exploration) and two types of computer interfaces (command and 

direct manipulation) on end-user training and performance. They 

concluded that end users provided with a conceptual model, in advance of 

their use of a system, perform better than those who are not. 
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In the Sein (1987) study, the group that received training using an 

abstract model (conceptual model) is similar to the hierarchical group in the 

Frese et al. (1988) study. The Sein (1987) study compared the 

effectiveness of analogic and abstract models in training novices. The 

analogic model represents the model of a system, i.e., the system or software 

the trainee is trained for, in terms of an equivalent system with which that a 

trainee is familiar. The abstract model is a hierarchical representation of 

the system that shows the relationships between the various components of 

the system. According to Sein (1987), the abstract model proved to be 

better than the analogic models in improving individual performance. 

Gist, Rosen, and Schwoerer (1988) and Gist, Schwoerer, and Rosen 

(1989) compared a behavioral modelling approach relative to a tutorial 

approach. A behavioral modelling approach yielded higher self-efficacy 

scores and higher performance on an objective measure of computer 

software mastery. The behavioral modelling approach is similar to creating 

an actual problem-solving learning environment. 

Advantages and Disadvantages 

Goldstein (1974) contends that considering the low cost of the 

lecture method, it is important to empirically determine when and how it 

can be used. Several researchers believe that the lecture method is an 

efficient way to deliver material (Goldstein 1974, Laird 1978, Tracey 

1971). Tracey (1971) also believes that the lecture method saves time 
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because the instructor can present more material in a given amount of time 

than can be presented by any other method. A properly planned and 

skillfully delivered lecture is effective when used in appropriate situation 

(Tracey 1971). 

The lecture method is criticized by several researchers (Bass and 

Vaughan 1966, McGehee and Thayer 1961). Several problems arise due to 

the one-way-communication aspect of the lecture method (Goldstein 1974). 

The lecture method results in passive learners who do not have the ability 

to clarify material and is insensitive to individual differences. A survey by 

Carroll, Paine, and Invancevich (1972) found that training directors ranked 

the lecture method last among techniques such as case studies, conferences, 

business games, films, programmed instruction, role-playing, sensitivity 

training, and television. It is also limited in providing immediate feedback 

to the learner. Most authors and training directors feel that the lecture 

method is not useful in promoting attitude change; however, Miner (cited 

in Goldstein 1974) reported contrary results. 

Reading or Study Assignment 

In the study assignment approach, the instructor assigns a prescribed 

course of readings in books, journals, manuals, and so forth (Tracey 1971). 

Trainees are required to complete the assigned task according to the 

direction provided by the instructor. Reading assignments should be 

accomplished with feedback activities which measure and assist retention 
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and content (Laird 1978). The trainee may either work individually or 

under the guidance of an instructor. Reading assignments can be used in 

conjunction with the lecture method as a pre-training which enhances 

learning. 

Reading assignments, if executed properly, can efficiently expose 

learners to a large quantity of content (Laird 1978) and in shorter time than 

by any other technique (Tracey 1971). However, if trainees lack 

motivation, they are not likely to do a complete and thorough job with 

assignments. This puts pressure on the trainer to effectively clarify the 

objectives of the assignment and define the completion criteria (Tracey 

1971). If trainees do not follow the correct procedure they may form an 

incorrect way of learning. The trainer may then require additional effort 

and time to correct the situation. 

Tutoring 

In tutoring, a trainer works directly with the trainee. Tutoring may 

be offered in several ways-exposition, demonstration, questioning, 

coaching, or guided practice (Tracey 1971). Tutoring is used when an 

individual is to be trained to perform a complex task. 

By using the tutoring method, instruction can be tailored to meet an 

individual's learning preference. When compared to other means of 

training, tutoring offers maximum participation from the trainee. Close 
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control over the learning process can be achieved which may be veiy critical 

if a trainee is learning a complex and hazardous task (Tracey 1971). 

Tutoring is one of the most demanding types of techniques to 

conduct because it requires an expert and highly competent trainer to be 

able to identify learning difficulties of the task or trainee. It takes 

essentially the same training preparation time as is required for training a 

whole class of trainees (Tracey 1971). 

Demonstration 

Demonstrations are simply illustrated lectures or presentations (Laird 

1978). The instructor actually performs an operation or does a job, thereby 

showing the trainee what to do and how to do it (Tracey 1971). The 

trainee is then expected to be able to repeat the task after the 

demonstration. The demonstration technique is usually combined with 

other training techniques such as lecture. The basic purpose of the method 

is to demonstrate how to perform a specific task. The key to successful 

demonstration is a close synthesis of the verbal and the visual stimulus one 

step at a time (Laird 1978). Demonstrations should be concise and precise 

(Friedman and Yarbrough 1985). 

The important applications of demonstration technique are to teach 

manipulative procedures, i.e., how a task is performed, to teach 

problem-solving and analytical skills, to illustrate why and how specific 

machinery or equipment works, to teach teamwork, to set standards of 
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workmanship, and to teach safety procedures (Tracey 1971). 

Demonstrations are also appropriate for depicting interpersonal skills, 

interviewing, communication, discipline, and counseling (Laird 1978). 

The demonstration technique should be employed wherever and 

whenever practicable (Tracey 1971). This implies that, to train an 

individual to use a computer, demonstration techniques may seem more 

practical than a conventional lecture method. 

The demonstration technique makes explanations more precise and 

concrete by giving meaning to words than that rendered by conventional 

lecture method. The trainee can observe each step of operation or 

procedure which makes the relationship between steps of the procedure 

clear. There is also an advantage of being able to use multiple senses such 

as listening, watching, and physically touching and feeling the task. 

Demonstration can encourage and remind the trainees to use abilities they 

already have (Friedman and Yarbrough 1985). It can help trainees to learn 

procedures with which they are not familiar. 

Demonstration techniques can fail if the trainer is not fully 

knowledgeable about the task or equipment used to perform a task. Laird 

(1978) states that if the goals of the demonstration are not clear, the learner 

may not be able take full advantage of the training. Demonstration can be 

expensive if the task requires special equipment and a special classroom. 
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Performance 

Performance is a method in which the trainee is required to perform 

the task or skill being taught under supervised conditions (Tracey 1971). 

Performance is learning by doing either individually or in a pair or group. 

In the context of the manufacturing environment, the task may be to 

operate a piece of equipment. The trainer may use demonstration 

techniques and then performance techniques to train the trainees. The 

applications are basically the same as those for demonstration techniques 

(Tracey 1971). 

The performance technique allows trainees to explore their instinct 

about certain operations on their own. It gives trainees more control over 

the training process and is an exploratory approach. The exploratory 

approach does not structure transition, but rather provides a learning 

environment that can assist the learner in coping with a complete and 

mature task (Glaser and Bassok 1989). Compared to the traditional lecture 

approach, this approach gives more control to the subjects and less control 

to the instructor. 

The exploratory strategy is based on the theory of action. According 

to the theory of action: (1) people are active learners, (2) their action is 

controlled by an action-oriented model, (3) people learn integrating new 

information with their existing knowledge, (4) people learn by making 

mistakes (a concept of feedback) since it creates an operative mental model, 
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and (5) people's actions are initially conscious as they learn new rules, but 

as time lapses the actions are automatized (Frese et al. 1988). 

The Frese et al. (1988) study concluded that a training program that 

encourages exploration and the active development of an integrated mental 

model will lead to better performance. To evaluate their hypotheses, Frese 

et al. divided their experimental group into three separate subgroups: 

(1) sequential, (2) hierarchical, and (3) hypotheses. The emphasis of the 

sequential group was on developing low-level skills, and they were provided 

with a training manual. The hierarchical group received training material 

that included explanation and mnemonic aids, a model of a detailed 

hierarchical and integrated word processing system, and list of all the 

commands to be learned. The hypotheses group used an exploratory 

strategy and were allowed to actively develop their own mental model 

without any written material on the computer system. The hypotheses 

group performance was better than the group that received either sequential 

or hierarchical training. 

The Ulrich and Cole (1987) study indicates that the traditional 

approach does not compensate for the more complex outcomes associated 

with experiential learning such as application, analysis, synthesis, and 

evaluation-the higher levels of learning as suggested by Bloom et al. (1956). 

They suggest an entrepreneurial-directed teaching (exploratory) approach to 

achieve higher-order learning. However, such an approach requires smaller 

class size and places greater demands on the physical facility than the more 
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traditional approach (Ulrich and Cole 1987). Also, according to Bloom 

et al.'s (1956) taxonomy, higher-order learning requires the prerequisite 

lower-order learning, such as knowledge and comprehension. Thus, the 

entrepreneurial-directed approach may be limited only to individuals who 

have achieved lower-order learning. 

One of the major advantages of performance technique is that it gives 

trainees an opportunity to apply their knowledge to a realistic situation 

(Tracey 1971). First hand experience allows trainees to build confidence 

and to develop a positive attitude toward the learning situation. Trying out 

the new skill extends the first-hand application andragogists desire for adult 

learning (Laird 1978). Laird (1978) defines andragogy as the science of 

adult learning and andragogists as adult learners. The performance 

technique also lets the instructor observe a trainee perform a task which 

helps the instructor identify the steps where the trainee finds difficult to 

understand. The process of observation is a form of direct feedback from 

the trainee to the instructor, thus making the learning process interactive. 

The interactive process maximizes the trainee participation. Guided 

performance makes it possible to stress the correct technique of 

performance and enables prevention of accidents (Tracey 1971). 

Performance techniques are veiy expensive compared to conventional 

training techniques. If a practical exercise is to be conducted, every trainee 

must participate fully. Therefore, tools and properly functioning equipment 

must be available in sufficient quantity for the size of the class (Tracey 
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1971). Setting up such a class may be time-consuming. In addition, for a 

large class, it may be difficult to find qualified instructors who can monitor 

the learning of individuals. 

Group Methods and Simulations 

There is a set of training techniques where a group of trainees work 

together under the direction of the trainer. These types of training 

techniques are generally referred to as a group or participative method 

(Reith 1976, Tracey 1971). Group methods are of various kinds, such as, 

case study, incident method, role playing, in-basket exercise, brainstorming, 

"buzz" sessions, committees, panels, and group interviews (Tracey 1971). 

Group techniques are also called team training where individuals work as a 

group to achieve a common goal (Goldstein 1974). Team training is 

important because more and more working activities consist of necessary 

interactions with other individuals. 

Case study, incident method, role playing, and in-basket exercise may 

be classified as types of simulations (Goldstein 1974). Simulations allow 

the real world environment to be represented in the laboratory setting 

under the control of the training analyst (Goldstein 1974). The 

characteristics of the "reproduced" environment may then be manipulated 

for analysis purpose. For example, a business game designed to simulate 

market and supply conditions can present six weeks of key financial 

transactions in six hours. 
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Case Study 

In conventional case studies, trainees receive a printed text of a real-

life problem situation (Laird 1978, Tracey 1971). Despite differences in 

purposes and techniques, all case methods have the same basic elements 

(Pigors 1976). These variables are the case report description, case analysis, 

and the participants (trainees and trainer). The conditions of an 

organization are simulated and printed in the text form (Goldstein 1974). 

The text includes details about the problem. Trainees are required to read 

the problem and analyze and discuss among themselves. The objective of 

the case study is to either come up with a recommendation, a decision, or 

an action plan (Laird 1978). Case studies may be derived from training 

reference books. To achieve the maximum participation from all trainees, 

the instructor usually divides the class into small groups. Small groups 

encourages everyone to participate in the discussion. 

A specialized form of case study is called incident process. Its 

purpose is to teach analytical skills. Trainees are given a limited amount of 

information about the incident and few minutes to study the incident. The 

instructor reveals more data only when asked specific questions and answers 

are relevant to the incident. The incident process allows trainees to 

accurately formulate questions related to the incident and, thus, teaches 

skills of interrogation, analysis, and synthesis (Laird 1978, Tracey 1971). 
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Case studies allow trainees to share their ideas, thus provide multiple 

views about a situation. It allows trainees to share their experiences related 

to the case study, making the learning process more natural. Since the 

discussion is mostly carried out by trainees, trainees are more likely to 

retain knowledge gained as a result of discussion (Goldstein 1974, Tracey 

1971). The direct interaction of the ideas allow trainees to understand 

individual differences such as ways of thinking and perceiving (Tracey 

1971). 

Case studies are time-consuming because each trainee is required to 

read and analyze the case study. The result can be weak if there is a lack of 

enthusiasm among the trainees or if the trainees are unable to share ideas. 

If the case is not well written and includes too much artificial matter, 

trainees may not be able to effectively use and share their experiences. One 

inherent difficulty in case studies is built-in bias of trainees (Pigors 1976). 

Even if trainees are alien to the case, they cannot achieve a perfectly 

objective attitude. Critics of the case studies believe that the method is not 

useful for learning general principles and that the lack of guided instruction 

that generally characterizes the group processes is not beneficial (Golstein 

1974). 

Role Playing 

In this technique, two or more persons play simulated roles under the 

direction of the instructor (Goldstein 1974, Laird 19/8, Tracey 1971). The 
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emphasis is on developing new skills and insights and on solving and 

preventing problems (Pfeiffer and Ballew 1988). The dialogue grows out of 

the simulated situation developed by the trainees assigned to the roles. It is 

a method which lends itself to teaching either content or process objectives 

(Wohlking 1976). Trainees who are not assigned to any roles serve as 

observers and critics. The purpose of role playing is to analyze 

interpersonal problems and develop human-relations skills (Bass and 

Vaughan 1966, Tracey 1971). The role-playing method has been used 

successfully with all levels of employees, from operative to executive, and in 

a variety of training programs (Tracey 1971). At times, adults resist 

role-playing because of pressure associated with role playing techniques. In 

such a situation, the trainer may use "multiple role-play format" with many 

small role plays concurrently (Laird 1978). One of the uses of role playing 

is called self-confrontation (Goldstein 1974). In this procedure, a trainee's 

act is videotaped. The trainee and instructor are then shown a videotape 

replay. The instructor provides a critique of the trainee's performance. 

However, Wohlking (1976) contends that videotape playback in training is 

probably best used in areas not related to role playing. It would be helpful 

to trainees learning specific motor skills, such as motor operations. 

Role playing gives individuals a chance to exercise their skills in doing 

and implementing (Pfeiffer and Ballew 1988, Wohlking 1976). Trainees 

can practice handling a wide variety of problems they face in carrying out 

their organizational responsibilities. A "no-penalty" feature of role playing 
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allows trainees to discover new modes of practicing their acts (Tracey 

1971). It also gives trainees a chance to observe other trainees' behavior 

and learn from them. 

The failure to achieve a climate of mutual understanding between 

players can lead to unhappy consequences for a role player who does poorly 

in front of the class (Wohlking 1976). The inability of observers to provide 

constructive criticism may result in hurting the role player. Trainees may 

become resentful when they receive feedback from the group on their 

portrayals (Tracey 1971). Another drawback of the role-playing method is 

that the behavior of the role player may not be consistent with real life 

behavior (Ingersoll 1973, Pfeiffer and Ballew 1988). The trainees might 

have a tendency to put more emphasis on acting than on problem-solving 

(Bass and Vaughan 1966). This may result in incorrect outcome of the 

overall training process (Tracey 1971, Wohlking 1976). The role-playing 

technique is very time-consuming (Tracey 1971). If sufficient time is not 

allowed, the value of the method will be lost. 

In-Basket Exercise 

The in-basket exercise is a simulation technique which gets at the 

realities of a job through the paper symptoms of that job (Laird 1978, 

Tracey 1971). It is a business game that is a simulation of several aspects of 

a manager's job (Goldstein 1974). Trainees are given background materials, 

organization charts, policy manuals, and so forth, to study before starting 
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the exercise. Trainees are then exposed to a structured array of 

memorandums, reports, letters, telephone calls, visits, and meetings. 

Trainees are then asked to take a course of action on each problem scenario 

presented to them. In each case, the trainee commits in writing to specific 

causes of action within certain time limits. The participants are then 

provided with the analysis and evaluation of the actions. 

In-basket techniques provide challenges to individuals. Trainees are 

forced to be involved in the training process; thus, there is a high 

stimulation in the overall process (Tracey 1971). Feedback in the form of 

analysis and evaluation permits reinforcement of successful practices, 

reexamination of problem areas, and self-evaluation of students of their 

individual achievements and growth needs (Laird 1978). 

In-basket exercises are time-consuming and expensive to construct, 

administer, and evaluate (Tracey 1971). Materials, personnel, and time are 

all part of the cost incurred by the organization. 

Games and Simulations 

Business games were not common until the mid-1950s (Coppard 

1976). Business games emerged as a direct result of war games that are 

used to train military officers in combat tactics (Goldstein 1974). They are 

used in a variety of settings; however, most applications have been for 

educational and training processes. Games and simulations focus either on 

general management principles or could be used to teach specific technique 
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or skills (Laird 1978, Tracey 1971). Examples of games and simulations are 

human relations training, war games, research, and problem solving. These 

games vary in complexity from simple to extremely complex. The key 

features of a game simulation are that they include a set of structured 

decision-making tasks representing a real-life situation and that they 

provide a systematic means of observing and evaluating trainees' decisions 

(Tracey 1971). The trainees work either in teams independently or 

interactively with one another. The trainees are provided with a set of 

information and a scenario which they are asked to study and on which 

decisions are to be made. These decision outcomes are then processed by a 

control group of judges and returned to the respective teams for analysis 

and further action. 

The gaming nature of the training process makes it interesting for the 

trainees to actively participate (Tracey 1971). In gaming simulations, time 

can be compressed. Time compression allows trainees to simulate an 

experience that would normally take one year and condense it into 

approximately one week. The games can also be used for future training. 

Games and simulations are generally more expensive than other 

training methods because of their costs in terms of personnel, equipment, 

and money (Tracey 1971). In the case of a new game and simulation, this 

technique raises the issue of validity of the training process. 
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Brainstorming 

Brainstorming, also called freewheeling or creative problem-solving, is 

a specialized form of discussion (Laird 1978, Tracey 1971). The purpose of 

brainstorming is to generate as many ideas or solutions to problems as 

possible within a certain time frame. These ideas or solutions are then 

logged and used for future analysis. 

Brainstorming techniques permit the generation of a significant 

amount of possible solutions to a problem. It allows individuals to actively 

participate in the process. 

Brainstorming sessions require the instructor to be active in 

productively moving the discussion and idea generation (Tracey 1971). 

The productivity depends upon the skills of the trainees and their 

understanding of the process. 

"Buzz" Sessions 

Unlike case study, buzz-groups do not analyze specific incidents, but 

they analyze an issue or complete a task (Laird 1978). Participants of buzz 

sessions convey their findings in a report to other buzz groups. This 

technique is frequently used in conjunction with lectures or case studies 
<* 

(Tracey 1971). The outcomes of buzz sessions are reports, decisions, a set 

of recommendations, or a pro-/con-analysis of a specific issue (Laird 1978). 

Buzz sessions strengthen the effectiveness of lectures and case studies 

because of the feedback from the buzz group in the form of 
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recommendations or decisions. It permits all trainees to participate as a 

leader of a small group or as a discussant (Tracey 1971). 

The instructor has to be very time effective in arranging groups, 

especially in selecting the leaders of the groups (Tracey 1971). Time 

allocated to each group is not sufficient to consider a problem in depth. 

Only well-defined and simple problems can be handled by this process. 

Committees 

In committees, a group of individuals is given a special assignment in 

the form of a problem. The group is then asked to investigate the problem, 

reach conclusions, and recommend a solution (Tracey 1971). The output 

may be presented in a report form. Committees are a common practice 

within corporations. Within corporations there are committees such as 

New Product Improvement Quality Team whose responsibility is to resolve 

quality-related issues with new products. The team works as a group with a 

team leader and generates solutions to specific problems. 

Since each committee deals with a specific problem, in-depth study of 

various problems results in greater coverage of topics in a shorter time frame 

(Tracey 1971). It also allows maximum utilization of talents of group 

members. There is also an opportunity for the trainee to assume a role of a 

leader and learn about leadership. 

Committees may result in spending a longer time in discussion 

which may require a competent instructor to control the length of 
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discussion. There is also a potential for personality conflicts, domination by 

a few members, or the group's inability to reach a decision (Tracey 1971). 

Panels 

A panel is a group of three to ten people, under the direction of a 

moderator, which present their views on a specific topic (Tracey 1971). 

The panelists, as they are called, have different expertise which they offer to 

trainees in their discussion. Sometimes the trainees may also serve as a part 

of the panel. The moderator leads the discussion and acts as a mediator 

between the trainees and the panel members. The panel helps in 

identifying or exploring unsettled issues or problems, present different 

perspectives on an issue, or develop interest in a particular topic or problem 

(Tracey 1971). 

With large groups, the panel permits a degree of trainee participation 

otherwise not possible by other methods (Tracey 1971). Different expertise 

of the panel members allow trainees to get a variety of perspectives of a 

problem. 

If a panel tends to be highly structured, the learner participation is 

low (Laird 1978). Thus, the control of content rests too heavily with the 

panelists. Without expert leadership, full value cannot be obtained from 

the panel (Tracey 1971). The moderator is expected to have a thorough 

knowledge of the topic and be able to handle the panelists. In addition to 

being expert in their field, the panelist should also be a good communicator. 
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Group Interviews 

In group interviews, an expert talks to a group of trainees about 

certain equipment, a topic, or a situation. The process is in the form of a 

dialogue between the expert or trainer and trainees (Tracey 1971). An 

expert is notified in advance of the type of questions he or she will be asked. 

The purpose of the group interview is to clarify issues and problems, 

analyze problems, and to obtain information, opinions, and impressions on 

an issue or problem (Tracey 1971). 

The question-answer nature of a group interview allows trainees to 

control the content of the discussion. The process is time effective because 

the interviewee or the expert is prepared in advance. The nature of 

interaction between interviewee and trainee is flexible. This makes it easy 

for the trainee to ask for clarification of certain explanations with examples 

(Tracey 1971). Due to the flexible aspect of the group interview process, 

there is a tendency for the discussion to deviate from the subject matter. 

Computer-Assisted Instruction 

The use of computers in the classrooms and industries has grown at 

an accelerated rate during the past two decades. Computer-aided 

instruction is one of the varieties of methods of instruction used (Gattiker 

1992, Williams, Peluchette, and Aip 1995). Computer-aided instruction 

can be offered in both IBT and non-IBT mode. In IBT mode, the instructor 
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can use the computer to enhance the instruction delivery by varying the 

presentation modules. 

Computer-assisted instruction can help the trainer to manage an 

individualized training program in which instruction is delivered to a 

number of trainees via conventional media such as manuals, programmed 

instruction, television, and audio tape (Hickey 1976). The instructor or the 

trainee enters the status information which the computer processes and 

prescribes the next course of action. This process is known as computer-

managed instruction. In other cases, the information is simply displayed via 

computer, which is called computer-assisted instruction. The two most 

well-developed forms of computer-assisted instruction are drill and practice 

and tutorial (Goldstein 1974). 

A drill and practice program is generally controlled by the instructor. 

The instructor demonstrates and instructs the students with the material. 

The students are then asked to practice part of the material at their 

terminals. A tutorial program is a more or less stand-alone environment 

with all information pertaining to sequence of programming stored within 

the computer. Most computer-assisted instruction programs are tutorial in 

nature and may include a complete course of material. If the complete 

course of material is not offered in a computer-assisted instruction program, 

supplemental material necessary to complete the course is supplied by 

instructors in their course work. 
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Computer-assisted instruction systems present instructors with a new 

role. Computer-assisted instruction gives the instructor more time to spend 

with individuals or small groups of students than in conventional IBT. 

Computer-assisted instruction also permits the instructor to spend more 

time developing important conceptual material than in conventional IBT. 

Computer-assisted instruction allows the trainer to teach complex analysis 

more effectively than by manual methods. For example, a spreadsheet 

allows the trainer to present a "what-if' scenario in multiple ways. A variety 

of graphics and multi-media software packages offers various options to an 

instructor to present material to the trainees. 

Complexity of hardware and software makes computer-assisted 

instruction difficult to design and use if the instructor is not competent. 

Computer-assisted instruction also requires a large amount of capital 

investment. The software programs are also difficult to maintain and 

develop (Tracey 1971). 

Self-Instructional Training 

Self-instructional training also called programmed instruction, is a 

method in which the trainee follows a sequenced and pretested series of 

steps leading to the acquisition of knowledge representing the instructional 

objectives (Tracey 1971). It is also called learner-controlled instruction, 

defined by Laird (1976) as a learner-controller instruction as a learning-

teaching system which involves the learner in a number of key decisions 

about how learning will take place. 
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Evolution of Programmed Instruction 

Goldstein (1974) provides a summary of historical development of 

programmed instruction. The basic premise of programmed instruction is 

law of effect (Thorndike 1927). According to the law of effect, the 

stimulus-response associations that are followed by satisfying states are 

learned, while those that are followed by unsatisfying states are weakened 

and eliminated. In the 1920s, Pressey (1950) developed auto-instructional 

programs and used the law of effect in a classroom environment. Pressey 

used the auto-instructional program to provide feedback to the students' 

responses. Pressey contends that immediate feedback of their examination 

results help students determine their strengths and weaknesses. Pressey 

conducted several studies and indicated that the technique was effective; 

however, programmed instruction development did not progress for several 

reasons. For example, Lysaught and Williams (1963) stated that the start 

of the Depression caused an unfavorable social climate for an industrial 

revolution in the schools. Other researchers believe that Pressey*s auto-

instructional method had little to offer because it was really a testing device 

that did not provide for systematic programming of materials (Goldstein 

1974). 

Approximately in 1954, the auto-instructional method was followed 

by linear programming. The impetus for linear programming came from 

Skinner's (1954) article 'The science of learning and the art of teaching." 

Skinner (1954) believed that positive reinforcement of correct responses is 
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the most effective way to produce learning. The Skinnerian principles are 

embodied within programmed instructions, where the trainee gets 

immediate feedback on the solution to a problem or the answer to a 

question. The trainee is usually told when an answer is correct and 

instructed to continue, but if the answer is incorrect the trainee is to try 

again (Rush 1976). Since the process of learning is in steps, the technique 

was called linear programming. The programs are written in such a way 

that they systematically present information to the learner. 

Another programmed instruction technique similar to the linear 

programming technique was intrinsic or branching programming. In 

branching programs, correct responses by the trainee lead directly to the 

next programming step, while incorrect response will lead the trainee to a 

branch designed to correct the mistake. The complexity of branch programs 

varies depending upon the subject area. 

Programmed instruction has contributed significantly to changes in 

roles of the trainer, the trainee, and the developer (Brethower 1976). The 

role of the trainer has changed from that of conference leader to that of 

designer of resource. Most of the self-instruction training courses are stand-

alone, i.e., does not require instructor. Thus, trainees are relatively self-

sufficient and independent of the trainer. Trainees can proceed on their 

own pace with the given material. Trainees can evaluate their performance 

via an answer key. The role of the instructor is simply to provide the 

training material and may be to monitor the activity. 
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In the IBT environment, the trainee is under the direct guidance of 

the instructor and, at times, the trainee could "escape" part of the training. 

However, in the case of self-instructional training, the trainee directly 

interacts with the programmed material which makes it impossible for the 

trainee to escape the training process. There is constant feedback on 

trainee's performance which is difficult to achieve in the IBT. 

The developer's role has also changed from writer to designer. 

Traditionally, the training materials were written, edited, and checked by a 

subject matter expert and then printed. However, programmed instruction 

has to be tested on trainees before being released. This is important 

because if programmed instruction is released without trial, it may result in 

non-use. The whole process of programmed instruction creation is trial and 

error. Programmed instruction could be implemented in either a teaching 

machine or computer. The interface to the trainee can vary depending 

upon the type of training module, requirements, and so forth. These are 

discussed in the following sections. 

Teaching Machines 

A teaching machine is any mechanical, electrical, or electronic 

mechanism which renders instruction to a trainee without the direct 

participation of a human instructor (Tracey 1971). Programmed 

instruction may be embedded in the device in a compatible format. In a 

broad sense, the teaching machine simulates the functions usually 
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performed by an instructor. The devices used for instruction delivery can 

be printed material, visual or audio signal, or any combination of these. A 

teaching machine may be used independently or in conjunction with the 

instructor. 

Teaching machines, due to their self-instruction property, ensures 

trainees' participation throughout the training session. A teaching machine, 

if designed properly, may motivate and get trainees interested in learning 

more than in conventional classroom training. The self-paced characteristic 

of a teaching machine allows a trainee to spend more time, if necessary, on 

certain portions of the subject matter. 

Teaching machines are expensive in terms of capital and maintenance 

(Tracey 1971). Matching a machine and program is difficult, and, at times, 

it is necessary to rewrite a program to make it compatible to the machine. 

The self-paced nature of the teaching machine makes it difficult to schedule 

machines for trainees. 

Computer-Based Training 

Another form of self-teaching machine is computer-based training 

(CBT). The CBT program is usually an interactive multimedia course that 

provides audio, video, graphical, and textual cues to users (Puttre 1994). 

CBT refers to the use of computers and tutorial software to teach trainees 

and is done on an individual basis (Kowal 1995). CBT is a way for users to 

train themselves on new technology on their own. Increasing access to new 
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training technology has encouraged more companies to tailor computer-

based programs to fit their training needs and to test their employees' 

competence (Arkin 1994). 

Several advantages and disadvantages of CBT have been identified by 

both researchers and practitioners. Through the development of CBT, a 

number of teaching styles can be used that take into account the different 

preferences of the audience: hands-on simulations, demonstrations, text, 

audio, and video (Puttre 1994). Cole (1994) states that CBT is not 

intended to completely replace the human instructor, but rather to 

complement traditional forms of learning. Evidence suggests that CBT is 

70% more effective at transferring knowledge than traditional forms of 

training, while knowledge retention is higher (Cole 1994). However, the 

distinctive advantages of CBT~availability, self-paced features, distribution, 

changeability, and work simulations-are not necessarily benefits in all 

situations ("Training: Computer based training works" 1994). Human 

research development professionals and researchers need to identify the 

barriers to the use of new technologies within a variety of different 

organizations (Russ-Eft 1994). The major disadvantage of CBT is the 

absence of direct human-to-human interaction. CBT is less expensive to 

present and provides material in a more efficient manner, when a sufficient 

number of participants are involved, than does classroom training (Siegel 

and Morton 1992). One of the main advantages of CBT is its ability to 

deliver training that is offered when it is needed rather than at a pre-set 
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course time (Marx 1995). Keyes (1990) reports the results of a National 

Training and Computer Project's survey of 250 computer training managers 

to understand the role of technology-delivered instruction in corporate 

training. According to the survey results: 

1. Ninety-seven percent of the corporations surveyed used 

technology-delivered instruction in the form of video and CBT. However, 

IBT continues to be the highest ranked mode of instruction. 

2. Even though management viewed technology-delivered 

instruction as cost-effective, there was a resistance to using it because of its 

lack of stimulation in the learning environment. 

Instructor-Based Training versus Computer-Based Training 

Several studies have been conducted using either laboratory or field 

experiments to compare the effectiveness of IBT versus CBT (Czaja et al. 

1986, Maul and Spotts 1993). However, these studies have reported 

conflicting results. 

Czaja et al. (1986) evaluated three training strategies (IBT, manual, 

and CBT) for their effectiveness in teaching naive computer users to use a 

word processing system. The results show that for all subjects, CBT was a 

less effective teaching method than either IBT or manual-based training. 

None of the strategies were considered efficient, indicating a need for the 

development of appropriate training methods for computer tasks. 



54 

Maul and Spotts (1993) compared CBT and the classroom training 

approach and found no statistically significant difference in learning. There 

was significant difference in instructional time with the CBT showing a 

large decrease. However, this study used a sample of ten subjects and did 

not address the issue of stability of learning over a longer period of time. 

Several studies have reported that cost per person is much lower for 

CBT than for IBT (Brown 1995, Jones 1995, Kowal 1995). Jones (1995) 

examined CBT for its effectiveness and efficiency to meet the need of new 

information technology used by the multinational corporations. The study 

indicated that CBT did not meet their expectation and that the presence of 

live instructors was preferable. The study further indicated that it is a 

mistake to assume that CBT can provide a complete solution for a complex 

project. CBT is not cost justifiable for a highly specialized project due to 

the complexity of its design (Jones 1995). Bowman et al. (1995) conducted 

an empirical test to assess the effectiveness of CBT. Homework, exam 

scores, and student satisfaction were used as a measure of performance by 

the control and experimental groups. There was no significant difference 

between the two groups. However, the control group expressed a significant 

preference for CBT (Bowman, Grupe, and Simkin 1995). 

Tiemann and Markle (1990) compared the performance skills 

resulting from training using three CBTs. They varied the level of 

interactive practice (tutor-guided or domain-guided) provided with the task 

domain. Access to domain-guided interactive practice resulted in 
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significantly better performance on realistic problems when using actual 

Lotus 1-2-3 (Rel. 2.4) spreadsheets. 

Yellen (1987) conducted a laboratory experiment to investigate the 

impact of different instructional techniques on the frequency of the use of a 

decision support system. The Yellen (1987) study did not use performance 

criteria but was concerned with which instructional module led to the 

highest propensity for use. Yellen (1987) concluded that an automated and 

embedded instructional module is more effective than the manual 

instructional module. However, since the subjects were all university 

students, the external validity of the study needs to be investigated in a 

field setting. 

In a similar study by Johnsey, Morrison, and Ross (1992), use of 

subject-generated elaborations, taught via embedded and detached training 

strategies, was compared with experimenter-provided elaborations or no 

elaborations (control) of a computer-based instruction training unit on 

computer professional development. Embedded training showed better 

results than detached training strategies. 

In spite of the costs, classroom training will be popular and likely to 

continue (Harrap 1990). Research indicates that CBT produces about 30% 

improved learning in 40% less time at 30% lower cost than classroom 

instruction (Harrap 1990). On the other hand, the biggest obstacle to CBT 

acceptance is the instructors themselves (Ladd 1990). According to Booker 

(1990), only a small fraction of the $30 billion United States companies 
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annually spend on formal skill improvement or remedial instruction goes to 

new technologies such as CBT. Major obstacles of CBTs growth are the 

corporate leaders' uncertainty about the kinds of technologies that are best 

for teaching workers and justifying the cost of innovative CBT (Booker 

1990). In another study, it is reported that 75% of all companies with fifty 

or more employees will use CBT by 1995 because it is an efficient and cost-

effective way to teach the basic training most employees need (Heathman 

and Kleiner 1991). However, obstacles remain to the acceptance of CBT 

because the design and development process is very expensive as well as 

time-consuming. Also, no standards currently exist for defining the content 

of interactive CBT (Marx 1995). On the other hand, Ernst and Young's test 

to rate the effectiveness of interactive multimedia over classroom training 

indicates that students taking multimedia training scored 20% to 25% 

better and took less time than the students taking classroom training (cited 

in Marx 1995). 

The above studies indicate conflicting views about IBT versus CBT. 

Both IBT and CBT attempt to provide an understanding about a specific 

software tool; however, there is a tradeoff between the quality of training, 

the cost of training, and most importantly, end-user satisfaction with the 

training because it determines how well a specific training technique is 

accepted by trainees. 
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Special Issues in Training 

This section will focus on issues related to variety of end users, 

individual differences among end users, learning style and learning style 

measurement, and task complexity as they relate to training methods. The 

literature study will include the findings related to the factors that influence 

training approaches and the focus of future training research. 

Trainee 

The trainee is the focal point of end-user training. Each trainee 

brings their own set of personality traits and differences. Researchers have 

identified the importance of human factors within the information systems 

domain and in various disciplines such as education, psychology, and 

computer science (Mason and Mitroff 1973, Reiff 1992, Shneiderman 

1982). One of the key variables that has been emphasized in prior research 

is the importance of individual differences in the learning process (Bostrom, 

Olfman, and Sein 1988; Carroll 1967; Cronbach 1967; Dunn and Griggs 

1988; Foss et al. 1989; Reiff 1992). 

Research on individual differences such as cognitive processes and 

skills (Marzano et al. 1988, Ramaprasad 1987, Todd and Benbasat 1987), 

cognitive style (Benbasat and Taylor 1978, Huber 1983, Hunt et al. 1989, 

Motiwalla and Pheng 1982, Robey 1988, Ruble and Cosier 1990), learning 

styles (Bostrom, Olfman, and Sein 1993; Green 1993; Hayes and Allinson 

1988; Ulrich and Cole 1987), and demographic differences (Gordon 1993, 
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Parasuraman and Igbaria 1990) indicate their influence on individual 

performance. 

Glaser and Bassock (1989) in their review of literature on learning 

theory and instruction found the need for including individual differences 

in future research. Individual differences provide a basis for developing 

appropriate training strategy. Several information system studies have used 

individual difference as an independent variable. 

Researchers have conflicting views on including these variables in 

designing and developing an information system. For example, Hubert 

(1983) criticism of overemphasis on cognitive style variables in information 

systems research led researchers to put more emphasis on using task and 

environmental characteristics in information system designs (Tsai 1991). 

Bostrom, Olfman, and Sein's (1993) use of learning style in an information 

systems training program is questioned due to an inadequate measurement 

instrument (cited in Ruble and Stout 1993). However, individual learning 

styles are widely considered in the design of educational and organizational 

training (Hayes and Allinson 1988, Ulrich and Cole 1987, Michell 1987, 

Kern and Matta 1987, Williams 1987). 

Individual differences include trainees' experience with the software 

tool, task-domain knowledge, cognitive traits, motivational traits and so 

forth (Bostrom, Olfman, and Sein 1988). In addition demographic 

differences between individuals such as gender, age, years of experience, and 



59 

job functions also influence end-user training, as will be discussed in the 

next section. 

Training Methods and Demographic Differences 

Previous research findings have indicated that demographic 

differences influence the individual learning of new technology (Charness, 

Schumann, and Boritz 1992; Czaja et al. 1989; Gist, Rosen, and Schwoerer 

1988). Demographic variations among end users also require special 

attention in training design. 

Rockart and Flannery (1983) classified end users as non-

programming end users, command-level end users, programming-level end 

users, functional support-end users, end-user computing support personnel, 

and data processing programmers. Davis and Olson (1985) classified end 

users as primary and secondary end users. Within each class there are 

differences such as various levels of experience, age, and education. For 

example, the present younger generation learns basic computer skills before 

they start working. Most of the young work force have basic knowledge 

about using word-processors, spreadsheet software, and so forth. Thus, 

when users need training on new software packages, they are assumed to 

possess the prerequisite conceptual knowledge. The older work force may 

or may not have computer education and may require introductory training. 

Findings of Charness, Schumann, and Boritz (1992) suggest that if older 

adults can be persuaded to seek retraining, despite any initial negative 
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attitudes, their success in training will be more a function of the training 

program than their attitudes. Czaja et al. (1989) examined the ability to 

learn text editing of people from different age groups. The study used three 

training methods: on-line, IBT, or manual-based. Overall, results indicated 

that irrespective of training, there were age-group differences in learning 

with younger subjects achieving better results than older subjects on 

measures of speed and accuracy. Gist, Rosen, and Schwoerer (1988) and 

Zandri and Charness (1989) reported similar results. The Jay and Willis 

(1992) results indicated that older adults' computer attitudes were 

modifiable and that direct computer experience was an effective means of 

change. 

Monaghan (1993) found that students' use of information technology 

was influenced by their previous exposure to various types of software and 

their attitude toward information technology. Arch and Cummins (1989) 

found that for females, prior computer use most strongly influenced 

subsequent use, attitude, and efficacy whereas for males, prior attitude was 

most influential. Vernon-Gerstenfeld (1989) found that women were more 

encouraging to others than men but less assertive in assisting others to learn 

how to use the computer. 

In summary, it is suggested in previous research that prior experience, 

age, and gender influence the training methodology. This study will include 

adult males and females with one or more years of experience. In addition 

to demographic variables, psychological and cognitive variables and learning 
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style also play an equally important role in the training process. This study 

will emphasize the importance of learning style in end-user training as 

suggested by previous studies. 

Learning Style and End-User Training 

In the context of training, several studies have used learning style as a 

predictor of individual performance (Allinson and Hayes 1988; Bostrom, 

Olfman, and Sein 1993; Dunn and Griggs 1988; Frese et al. 1988; Michell 

1987; Mumford 1987; Reiff 1992; Ulrich and Cole 1987). According to 

Reiff (1992) there is no one right way to learn or to teach, but there are 

certain styles that are more appropriate for a given situation. Regardless of 

the model, learning styles are unique and different (Dunn and Griggs 1988) 

and may be unique to the task or it may duplicate a previous experience 

(Reiff 1992). 

Learning Style 

There are various definitions and classifications of learning style. 

Learning style may be defined as a biologically and developmentally 

imposed set of characteristics that makes the same teaching method 

amazing for one type of learner and repulsive for other types of learners 

(Dunn and Griggs 1988). According to Reiff (1992), a number of 

researchers believe that to better comprehend the learning style, one should 

consider the learning style profile as composed of three components-

cognitive, affective, and physiological. 
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The cognitive component refers to individual cognitive style. 

Cognitive style is defined as the way a person perceives, remembers, thinks, 

and solves problems. In the context of learning, cognitive style focuses on 

how a person learns. 

The Myers-Briggs Type Indicator, a psychological self-report instrument, 

is used to assess an individual's orientation toward Jung's psychological 

types (Myers-Briggs 1962). Kern and Matta (1987) used the Myers-Briggs 

Type Indicator to measure Jungian type as a surrogate for learning style. 

They found that an individual's cognitive style tends to affect a student's 

success with self-paced instruction. For example, students who showed a 

preference for "thinking" performed 10% to 15% better than those who had 

a preference for "feeling." 

Affective elements consist of personality and emotional 

characteristics such as motivation, persistence, responsibility, and structure 

(Dunn and Dunn 1978). This implies that a specific learning environment 

such as computer simulation, may provide an increased motivation and 

facilitate individual learning (Cuny and Moutinho 1992). It was concluded 

in a study by Coll, Thyagarajan, and Chopra (1991) that user-friendly 

systems should make both modes of data, graphical and tabular, available so 

that users can select the one that matches their cognitive frame of reference. 

This implies that structure of training material influence the learning 

process of an individuals depending upon their learning preference. 
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Physiological elements consist of environment (sound, light, 

temperature, design), emotional, sociological (self, pair, peers, team, adult, 

varied), and physical (perceptual, intake, time, mobility) factors (Reiff 

1992). The use of a set of elements would be appropriate in any classroom 

to promote flexibility and variability (Reiff 1992). Ergonomic factors in the 

training design should be very carefully considered (Shneiderman 1988). 

Leidner and Jarvenpaa (1993) found that it is the method of using the 

technology rather than the capabilities of technology that is of primary 

importance. Thus they suggest that the research needs to determine the 

important student characteristics that make in-class learning by one 

computer-based method more effective than another. In addition, a link 

between in-class learning an out-of-class learning should be examined. This 

research will measure the in-class learning at the end of training and out-of-

class learning at the end of one month after training. Out-of-class learning 

may depend upon the working environment and the social environment of 

an individual. 

Bostrom, Olfman, and Sein (1990) provide a comprehensive list of 

prior studies on individual differences associated with learning about end-

user software. Bostrom, Olfman, and Sein (1990) infer that learning style is 

an important variable in the context of learning about software. The 

authors believe that while other cognitive traits lack the theoretical basis for 

expecting an effect, learning style is well grounded in learning theory. 

There are several competing theoretical models about learning style, each 
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having merit (Bostrom, Olfman, and Sein 1990). Bostrom, Olfman, and 

Sein (1990) chose to use Kolb's learning style theory in their research 

because it is widely used in research and in practical information system 

applications. 

It can be concluded from the above discussion that if trainees' 

learning preference is known, a training method may be designed to 

complement that preference. One of the issues often addressed in the 

research is the measure of a cognitive trait such as learning style. This issue 

will be discussed in the next section. 

Learning Style Measurements 

There are numerous tools in use for measuring learning style. 

However, several researchers have questioned the reliability and validity of 

learning style instruments (Allinson and Hayes 1988, Hayes and Allinson 

1988, Highhouse and Doverspike 1987, Ruble and Stout 1993). In the 

past, researchers have revised these instruments and have proposed 

alternate instruments (Kolb 1976, 1985; Schmeck, Geisler, and Cercy 

1991; Tepper et al. 1993). 

The Kolb Learning Style Inventory and the Kolb 
Experiential Theory of Learning 

The Kolb Learning Style Inventory is based on Kolb, Rubin, and 

Mclntyre's (1974) experiential theory of learning. The basic premise of 

experiential learning theory is a simple description of the learning cycle, of 
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how experience is translated into concepts which in turn are used as guides 

in the choice of new experiences (Kolb, Rubin, and Mclntyre 1974). Kolb, 

Rubin, and Mclntyre (1974) see learning as a four-stage cycle as shown in 

Figure 1. 

Immediate, concrete experience is the basis for observation and 

reflection. These observations are assimilated into a "theory" from which 

new basis for actions can be deduced. These deductions then facilitate in 

formulating new experiences. 

Formation of Abstract 
Concepts and 

Generalizations 

Observations 
and 

Reflections 

Testing Implications 
of Concepts in New 

Situations 

Concrete Experience 

Figure 1. The Experiential Learning Model. From David. A. Kolb, Irwin M. 
Rubin, and James M. Mclntyre, "Learning and Problem Solving: On the 
Management and the Learning Process." In Organizational Psychology: A Book 
of Readings, ed. Herbert A. Simon. (Englewood Cliffs, NJ: Prentice-Hall, 
1974), 28. (Boxes around the text are added for clarification by the writer 
of this dissertation.) 

A learner needs four different kinds of abilities to be competent: 
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1. Concrete experience-must be able to involve oneself in new 

experiences. 

2. Reflective observation-must be able to reflect on and observe 

these experiences from many perspectives. 

3. Abstract conceptualization-must be able to create concepts that 

integrates their observations into logical sound theories. 

4. Active experimentation-must be able to use these theories to 

make decisions and solve problems. 

There are two fundamental dimensions to the learning process: 

(1) concrete experiencing of events at one end and abstract 

conceptualization at the other and (2) active experimentation at one end 

and reflective observation at the other. 

Kolb, Rubin, and Mclntyre (1974) developed a self-description 

inventory, the learning style inventory, also called the Kolb Learning Style 

Inventory to measure an individual's strengths and weaknesses as a learner. 

The inventory yields six scores: concrete experience, reflective observation, 

abstract conceptualization, and active experimentation, plus two 

combination scores that indicate the extent to which the individual 

emphasizes abstractness over concreteness (abstract conceptualization-

concrete experience) and the extent to which an individual emphasizes 

active experimentation over reflective observation (active experimentation-

reflective observation). Four dominant learning styles can be identified 
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from these scores: the converger, the diverger, the assimilator, and the 

accommodator. 

Converger's dominant learning abilities are abstract conceptualization 

and active experimentation and their greatest strength lies in the practical 

application of ideas. The diverger (opposite of convergers) is best at 

concrete experience and reflective observation with strong in imaginative 

ability. Divergers excel at viewing concrete situations from many 

perspectives. The assimilators are abstract conceptualization and reflective 

observation and are strong in creating theoretical models. The assimilators 

excel in inductive reasoning. Finally, the accommodators (opposite of 

assimilators) are best at concrete experience and active experimentation and 

their strength lie in performing tasks such as carrying out plans and 

experiments. 

The scores from the Kolb Learning Style Inventory form can be 

plotted on a graph with a difference (active experimentation-reflective) 

observation score on *-axis and a difference (average abstract 

conceptualization-concrete experience) score onjr-axis. Intersection of these 

two average scores determine the location on one of the quadrants on the 

graph. The first quadrant represents a diverger, the second an 

accommodator, the third a converger, and the fourth an assimilator. 
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Relationship between Kolb's Learning Style and Learning Cycle 

Based on the assumptions that all experiential learning flows 

sequentially through Kolb's four stages of learning described earlier (Kolb 

1984), all four of Kolb's learning types experience these four stages. Even 

though all learners cycle sequentially through Kolb's four learning stages 

while learning new material, not all learners can apply what they have 

learned effectively and equally. Because of their traits (as opposed to state) 

each learner ultimately applies what they have learned according to Kolb's 

four learning styles. Thus, learning style is a trait-based phenomenon, 

whereas the learning process is a state-based phenomenon. State refers to 

temporary behavior whereas trait is based on the long-term behavior of an 

individual (Spence 1995). 

Controversy over Kolb Learning Style Inventory 

The Kolb Learning Style Inventory has been criticized as having poor 

construct and face validity, poor reliability, and an abnormal distribution 

(Atkinson 1989, Hayes and Allinson 1988, Ruble and Stout 1993). Hayes 

and Allinson (1988) rejected the Kolb Learning Style Inventory because 

they felt that subjects could not discriminate among the thirty-six questions 

on the inventory. Atkinson (1991) evaluated the Kolb Learning Style 

Inventory and reviewed studies of the inventory's design, reliability, and 

validity. Findings suggest that the inventory has weak internal consistency 

and weak stability. The 1985 revision of the Kolb Learning Style Inventory 
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seems to have improved internal consistency, but stability and classification 

reliability were unchanged. Ruble and Stout (1992) argue that Geiger and 

Pinto (1991) reached unwarranted conclusions regarding changes in college 

students' learning-style preferences over a two-year period. Methodological 

problems cited include the psychometric limitations of the Kolb Learning 

Style Inventory, the use of inappropriate statistical tests, and a 

computational error. Geiger and Pinto (1992) state that the dimension 

scores on the inventory exhibit considerable stability over time and should 

be analyzed when assessing changes in learning style. 

Bostrom, Olfman, and Sein (1993) maintain that even though 

available learning style instruments require additional validation, important 

research cannot always wait for the perfect measure. Bostrom, Olfman, and 

Sein (1993) further state that imperfections in the 1976 version of the Kolb 

Learning Style Inventory did not significantly affect the operationalization 

of learning style in their studies. This research will use the Kolb Learning 

Style Inventory to measure the learning styles of end users as suggested by 

Bostrom, Olfman, and Sein (1993). 

Task and End-User Training Outcomes 

In its general form tasks can be differentiated in terms of objective 

properties such as complexity, variety, pattern, and difficulty (Meister 

1976). Tasks may also be classified according to the ability required to 

perform them (Theologus and Fleishman 1971). This implies that human 
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ability and task skills in combination affect the learning process when 

acquiring computer skills (Gattiker 1992). In addition to task skills, 

Gattiker (1992) discusses the relationship between task constraints and the 

computer skills necessary for employees to satisfactorily perform computer-

mediated tasks on-the-job. Gattiker (1992) identifies three constraints of 

task--transfer-of-learning, complexity, and consistency,, 

An individual's performance will be superior if there is an increasing 

degree of positive transfer-of-learning (Gattikar 1992) ,, Transfer-of-learning 

depends on the similarity between two tasks. For example, an individual's 

familiarity with Word Perfect (Ver. 5.1) software may aid in learning other 

word processing software such as Microsoft Word (Ver. 6.0) for Windows. 

Task complexity depends upon how easy is it for an individual to learn a 

new task. For example a novice user may perceive learning a new software 

package a more complex process than an individual familiar with a similar 

software package. The perceived complexity of the technology increases the 

demand upon the individual's cognitive resources, thereby limiting the 

transfer-of-training from a previous job situation (Gattiker 1992). Task 

consistency also demands different levels of cognitive abilities depending 

upon the degrees of consistency between tasks (Gattiker 1992). 

Effectiveness of a specific training approach is dependent on the task 

complexity. Morrison and Witmer (1983) developed and tested a 

computer-based job aid and compared soldiers' task performance using 

computer-based and conventional media to learn military procedures. Of 
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the tasks taught using both methods, the computer-based aid produced 

more accurate performance of a simpler task, while no differences were 

observed for the more complicated task. Jackson, Vollmer, and Stuurman 

(1985) studied the effects of attitude and task complexity on 

microcomputer text-editing. They examined the word-processing 

performance of 40 female clerical and administrative workers 

(predominantly aged 29 to 38 years) who had little or no experience with 

computers. Results of the study indicated that high enjoyment of 

computing affected both practice and performance in a positive and 

significant way regardless of editor type. For subjects who expressed low 

enjoyment of computing, the high user-friendly instructional editor was the 

most effective editor. 

This study mainly focuses on the end-user training involving end-user 

software tasks such as the use of word processing and spreadsheet software 

packages. The tasks could also involve use of a computer-based information 

systems such as a decision support system or an expert system for a business 

function. Several studies have used word processing software and 

spreadsheet software packages for comparing training processes and 

subsequent performances of individuals (Bostrom, Olfman, and Sein 1990; 

Frese et al. 1988; Olfman 1987). This study also uses word processing and 

spreadsheet software packages as task types. However, the emphasis is on 

the long-term influence of training approach and interaction of individual 

learning style and training approach on individual learning. 
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End-user performance, end-user satisfaction, and attitudes are 

examples of the constructs that are commonly used to assess the end-user 

training outcomes. Bostrom, Olfman, and Sein (1990) used understanding 

and motivation to use the system as the end-user training outcomes. Yellen 

(1987) used propensity to use the system as the end-user training outcome. 

Content and Training Delivery Time 

There are no studies that directly provide guidelines to an instructor 

to determine the training delivery time, content, and format in 

combination. However, conclusions of several studies on the impact of time 

and presentation format on individual performing a variety of tasks may be 

used as guidelines. 

There is a strong relationship between the content delivered during a 

class and teaching method (Leidner and Jarvenpaa 1993). For example, 

Leidner and Jarvenpaa (1993) found that in-class learning had procedural 

focus when computer-based methods were employed and a theoretical focus 

with traditional methods. In-class learning also depends upon how content 

is presented to the class. For example, Lusk and Kersnick (1979) measured 

the effect of presentation mode on learning and performance. Subjects in 

their experiment perceived tables to be less complex than graphs. However, 

Jarvenpaa and Dickson (1988) and Dickson, DeSanctis, and McBride 

(1986) found that the relationship between the presentation format and 

performance depends upon task complexity. Hwang and Windsor (1990) 
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also concluded that the effectiveness of presentation format depends on 

situational factors such as task complexity and time pressures. 

Latham and Locke (1975) found that logging crews worked faster 

when deadlines were short. Bassett (1979) found that individuals 

performed a simple clerical task faster when given shorter time limits. 

These studies suggest that an individual's familiarity with the task has a 

direct impact on his or her productivity given a certain time period to 

complete that task. This implies that interaction between training time and 

an individual's familiarity with the task or subject matter has an impact his 

or her learning performance. 

Weaknesses of Prior Research 

Prior research conducted in assessing the training methods and their 

impact on trainees' performance is summarized in Table 1. The results of 

the prior research are categorized as independent and dependent variables, 

research types used, and summary of findings. 

The results of the prior studies indicate that independent variables 

used were training methods, training content, and demographic variables. 

Dependent variables included performance and amount of learning. 

Research types used field experiment, laboratory experiment, survey, or 

were quasi-experimental. 

In a majority of the studies, performance was measured at the end of 

the training (Holt 1963; King 1966; Nash, Muczyk, and Vettori 1971) 



74 

Table 1.--Summary of Previous Studies 

Author Year Variables Findings Type* Sample 

Olson and 
Wise 

Gordon 

June 
1992 

1993 

Goodwin 

Fincher 

1995 

1995 

Mickens 1995 

Spina 1995 

Training method (IV) 
Performance 

Training method (IV) 
Demographics (IV) 
Performance (DV) 

Training Method (IV) 
Use (DV) 

Training method (IV) 
Learning style (IV) 
Performance (DV) 

Training method (IV) 
Learning style (IV) 
Performance (DV) 

Training method (IV) 
Environment (IV) 
Performance (DV) 

Computer training 4 times better than FE 186 
non-computer. 
(Elementary children) 

CAI/CBT (audio interactive) more FE 
effective for females than males in 
essay writing skills, while CAI aided 
males over females in objective writing 
skills 

Although most candidates used the FS 
CBT programs, a significant number 
did not. The main reason given for not 
using them was time constraint 

No significant difference in either the LE 29 
cognitive achievement or retention 
between the AE/IAV and AE/LV 
groups, the psychomotor performance 
or retention of knee evaluation skills 
between the AE/IAV and AE/LV 
groups. 
Yodels (1994) theory that AE learners 
should achieve greater learning with 
LAV than LV does not appear to be 
true for this group of undergraduate 
athletic training students, and 
for undergraduate athletic training 
students with AE learning styles, LAV 
appears to be as effective as LV for 
teaching both cognitive information 
and psychomotor skills. 

The variables that had the most impact LE 66 
on achievement were pre-assessment 
levels and the CMI program. The 
mean reading and mathematical 
achievement levels of the CMI program 
were one to two grade levels above the 
students in the Integrated Learning 
System program. 
Learning style had no correlation to 
achievement; however, a significant 
correlation was found between 
persistence and learning style 

The profile matched the subjects* 
preferences in 70% of the cases 
indicating that teachers will intuitively 
match themselves to training 
environments appropriate to their own 
learning style. 

LE 
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Author Year Variables Findings Type* Sample 

Chang June 
1994 

Berning 1994 

Desrosiers 1995 

Ingels-Young 1994 

Training method (IV) 
Individual differences 
(IV) 
Performance (DV) 

Environment (IV) 
Attitude and learning 
style (IV) 
Use of Software (DV) 

Training method (IV) 
Performance (DV) 

Training method (IV) 
Learning style (IV) 
Performance (DV) 

Foster etal. Winter Training method (IV) 
1994 Performance (DV) 

Cardinale and 1994 
Smith 

Lee et al. 

Yaber and 
Malott 

1994 

Training method (IV) 
Performance (DV) 

Trainee knowledge 
(IV) 
Performance (DV) 

August Training design (IV) 
1993 Performance (DV) 

Lazonderand March Training content (IV) 
van-der-Meij 1994 Performance (DV) 

Kerr and 
Payne 

Palmiter and 
Elkerton 

Nov. 
1993 

March 
1994 

1993 

Training manual (IV) 
Performance (DV) 

Training content 

Instructional video is more effective 
thanCBT. Subjects with high 
motivation performed better than 
those with low motivation but there 
was no statistically significant effect on 
self-efficacy beliefs. 

The notion of groupware being used 
within the boundaries of the 
traditional education paradigms when 
groupware's potential actually lies 
outside those boundaries. 

CBT group's accuracy better than 
performance support system and non-
tiaining group. 

Learning style not significant, however, 
interaction of learning style and 
training method is significant 

Computer training. 
Non-computer training. 
(Children, 5-7 years) 

CAI strategy better than non-
computer. 

Prior knowledge trainees performed 
task better than no prior knowledge 
trainees. 
(Undergraduates) 

CBT improves instructional systems. 
(College students) 

Effect of error information in training 
documentation affect non-significant. 
(Students) 

Minimal manual users were more 
efficient 
(Adults) 

Animated demonstration is more 
Demonstration (spread effective than interactive. 
sheet) (IV) 
Performance (DV) 

Training content 
Demonstration (IV) 
Performance (DV) 

(Adults) 

Animated demonstration users were 
more effective than text-only users 
(Adults) 

FE 

DS 200 

LE 66 

LE 102 

FE 69-exp 
34-ctl 

LE 20-expl 
20-exp2 
20-ctl 

Sy 140 

LE 81 

LE 21-exp 
21-ctl 

LE 25 

LE 36 

LE 48 
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Author Year Variables Findings Type* Sample 

Weber and 
Henderson 

Tiemann and 
Markle 

Finkel and 
Yesavage 

Gist, 
Schwoerer, 
and Rosen 

Sein and 
Bostrom 

1989 Training method (IV) 
Performance (DV) 

1990 Interactive strategy 
(CBT) (IV) 
Performance (DV) 

1989 Training method (IV) 
Performance (DV) 

Dec. Training approach (IV) 
1989 Self-efficacy and 
Summer Performance (DV) 
1988 

Computer-based word study more LE 31 
effective than classroom. 
(Children) 

Domain guided was better than tutor LE 41 
guided. 
(Adults) 

CAI package better than instructor led. LE 62 
(Adults 58-81 years) 

Behavioral modelling approach better FE 108 
than tutorial approach. 
(University managers) 146 

1989 Conceptual models (IV) Abstract model more effective for high LE 104 

Czajaetal. 1989 

Swezey, Perez, 
and Allen 

Frese et al. 

Linde and 
Bergstrom 

Charney and 
Reder 

Delclos and 
Kulewicz 

1988 

1988 

1988 

1986 

1986 

Performance (DV) 

Age and training 
method (IV) 
Learning (DV) 

Training method (IV) 
Performance (DV) 
(measured following 
and 1 week after 
training) 

Training method and 
learning style (IV) 
Performance (DV) 

Prior knowledge about 
database table (not 
content) (IV) 
Learning rate (DV) 
(table search) 

Forms of practice of 
problem-solving (IV) 
Problem-solving 
performance (DV) 

Teaching strategy (IV) 
Problem-solving 
performance (DV) 

visuals. Analogic model more effective 
for low visuals. 
(Undergraduates) 

Irrespective of training method, LE 135 
learning time is inversely proportional 
to age. 
(Females, 25-70 years) 

CAI based delivery system better than LE 110 
other media for non-procedural tasks 
(Undergraduates 17-43 yrs) 

Active and exploratory approach was LE 15 
more effective. 
(College students) 

Subjects with prior knowledge about LE 17 
tables performed better than subjects 
with no prior knowledge. 
(Undergraduates) 

Problem-solving was a more difficult LE 44 
form of training than guided practice 
but it produced better performance 
(Adults) 

Meta-cognitive interventions generally LE 8 
increased the performance curve in a 
positive direction. 
(6th graders) 
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Author Year Variables Findings Type* Sample 

Czaja et al. 1986 

Carrier and 1987 
Sales 

Glencioss and 1986 
Bluhm 

Mattoonand 1993 
Klein 

Hooper, 
Temiyakam, 
and Williams 

1993 

Crimandoand 1984 
Baker 

Davis and 
Mount 

1984 

Patterson and 1993 
Yaffe 

Clark 1992 

Training strategies (IV) 
Basic word processing 
tasks (DV) 

Individual vs. Pair work 
(IV) 
Performance (DV) 
(measured following 
and 1 week following 
training) 

Training schedule (IV) 
(1 week/2 weeks) 
Keyboard operation 
(DV) 

Learner control (IV) 
Response time (DV) 

Learner control and 
individual versus group 
learning (IV) 
Attitude and 
achievement (DV) 

Training method (IV) 
Performance (DV) 

Training method (IV) 
Performance (DV) 

Instruction program 
(IV) 
Learning effect (DV) 

Teaching method 
(expository versus 
explicit) (IV) 
Effectiveness (following 
and 10 days after 
training) (DV) 

CBT was less effective than either IBT LE 125 
or manual-based training. None of the 
strategies were considered efficient. 
(70 yrs females-novices) 

Pairs chose more elaborative feedback LE 36 
screens and spent longer inspecting 
screens with presented practice items. 
(College juniors) 

Previous casual experience with a LE 116(F) 
keyboard and being female were factors 12 (M) 
associated with enhanced performance. 
(Males and females 19-64 yrs) 

Subjects with learner control treatment LE 78 
showed slower response times than 
learner control with advisement and 
computer control 
(Undergraduates) 

Group learners were performed better LE 175 
than individual and completed more 
practice items and examples in 
program control treatments than in 
learner control. Form of lesson did not 
affect achievement or attitudes. 
(4th graders) 

CAI based tutorials performed better LE 30 
than lecture material. 

CAI improved performance. CAI with LE 402 
or without behavioral modeling did not 
show significant difference . 

Compared to traditional training LE 22 
manual, hypermedia programs (CAI) 
better for complex clinical skills, 
preferred mode of learning, and 
produce an important learning effect. 
(1 st year social work students) 

The experimental group (expository) in LE 5 
the middle score range on the 
maintenance test factual qustions were 
significantly superior than control 
group. 
(Teachers) 



Table I .-Continued. 

78 

Author Year Variables Findings Type* Sample 

Moorefield 

Harrison 

Dore 

Dec. Training session (IV) 
1994 Group awareness, 

effectiveness, locus of 
control, interpersonal 
communication, self-
esteem (DV) 

1992 Training method 
(traditional) 
with/without computer 
and demographics (IV) 
Teachers' belief (DV) 

Nov. Teaching methods (IV) 
1994 Subjects'rating about 

methods and 
performance. (DV) 

Carroll et al. 1972 Training methods (IV) 

No significant difference between 
in/out-door training sessions. 
(Males and females) 

Teachers using computers believe that 
computers are effective in 
enhancement of instruction-no 
significant differences in demographics 
effect on computer use. 
(Social study teachers) 

Small group, one-to-one tutoring, and 
classroom methods were significant-
CBT was not 
(Blank employees) 

Survey found that training directors 
ranked lecture method last among case 
studies, conference, business games, 
films, programmed instruction, role 
playing, sensitivity training, and 
television. 

Qu 41 

21 (M) 
20 (F) 

Sy 173 

LE 170 

Miner 

Holt 

Shoemaker 
and Holt 

Briggs and 
Angell or 
Schramm 

1961 

1963 

1963 

1965 

1964 

1964 

Training technique-
lecture versus PI (IV) 
Performance-
(immediate posttest 
and after six months)-
(DV) 

Training method (IV) 
Performance (DV) 

Examined 72 supervisors: suggests 
that lecture was appropriate as an 
attitude change technique. 

PI group achieved superior 
performance on both tests. On the six-
month test, both groups' scores 
decreased substantially. 

Found no significant differences 
between PI and traditional methods 
such as lecture. 
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Author Year Variables Findings Type* Sample 

Nash, 1971 Training time, method 
Muczyk, and (IV) 
Vettori Performance 

(immediate learning 
and retention) (DV) 

Of 32 studies: training time-PI was 
better in 29 studies, conventional 
method in 1 study, and no significant 
difference in 2 studies. 

Immediate learning-PI was better in 9 
studies, conventional method in 3 
studies, and no significant difference in 
20 studies. 

Bushnell 

Patten and 
Stermer 

Mathewson 

Schramm 

Chu and 
Schramm 

King 

1963 

1969 

1969 

1962 

1967 

1966 

Analyzed 393 
comparisons. 
Analyzed 421 
comparisons. 

Cronbach and 1969 
Snow 

Methods of instruction-
-(rote learning and 
"why" groups) (IV) 
Perfonnance-(DV) 

Retention--PI was better in 5 studies, 
conventional method in 5 studies, and 
no significant difference in 16 studies. 

Found that learners are more satisfied 
if combined techniques are used; for 
example, conference or discussion 
along with PI. 

Television course led to a 59% 
reduction in the need for training as 
determined by supervisors' ratings. 

Analyzed 393 comparisons-showed 
that more than 80% of the cases, the 
moving-picture technique was as good 
or better than conventional technique. 

Trainees who participated self-
confrontation performed consistently 
better than another group who had 
spent an equivalent amount of time 
studying the behavioral requirements 
outlined in the training manual. 
Retention tests given two weeks later 
indicated that the self-confrontation 
group maintained their skills. 

Interaction analyses showed that those 
individuals who scored highly on the 
verbal-abilities tests were more likely to 
perform well under the rote treatment 
A similar relationship was not found 
for the "why" group (the group that 
was presented explanations and 
stimulated to ask questions. 
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Table I .--Continued. 

Author Year Variables Findings Type* Sample 

Blum and 
Nylor 

1968 Task requiring limited amount of 
cooperation, team training is effective 
if tasks are simple, and individual 
training is effective if tasks are 
complex. 

Suppes and 
Morningstar 

1969 Training method (IV) 
Performance--(D V) 

CAI students were superior to a 
traditional class. There were fewer 
dropouts in the CAI group. 

United States 
Civil Service 
Commission 

1971 CAI course tool 11% less time than 
instruction-controlled methods. 

Notes. Type = research type, IV = independent variable, DV = dependent variable, DS = descriptive study, 

FE = field experiment, LE = laboratory experiment, Sy = survey, Qu = quasi-experiment, PI = personalized 

instruction, CAI = computer-aided instruction, SIM = self-instruction module, CBT = computer-based 

instruction, AE = active experimentation, CMI = computer managed instruction, LAY = interactive video, LV 

= linear video, IBT = instructor-based training. 

which indicates a need to assess a long-long term retention effect of training 

on trainees' performance. Also, a majority of the studies did not include a 

premeasure of trainees' performance which provides a net improvement in 

trainees' performance as a result of training. Although comparisons were 

made between trainees with prior knowledge to trainees without prior 

knowledge of a task in different studies, they were not true premeasures of 

trainees' performance since they did not measure the performance of 

trainees prior to the experiment (Lee, Pliskin, and Kahn 1994; Linde and 

Bergstrom 1988). Thus, there is a need to further investigate the 

effectiveness of a training method on a "true" gain in performance by 

premeasuring performance. 
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Prior studies also lack a comparison of training schedule such as one 

week training versus two week training (Glencross and Bluhm 1986). 

Corporations and educational institutions provide a variety of schedules to 

accommodate trainees' convenience. Investigation of training schedule and 

its interacting effect with training method on trainees' performance may 

further explain the variance in training method's effectiveness. 

Most of the prior studies were conducted in a laboratory setting 

resulting in a weak generalizability of the findings of the studies. Even 

though a laboratory setting allows close control of variables and provides a 

strong internal validity, generalizability of its findings is sacrificed. Another 

major drawback of previous studies is the use of students as surrogates for 

the real-life subjects. This further results in inappropriately applying 

research findings to field situations. 

In summary, even though previous studies attempted to investigate 

the effectiveness of various training methods, the areas discussed above 

warrants a further investigation. This study will investigate the 

effectiveness of IBT and CBT on employees' performance in field settings. 

It also includes variables not fully investigated in previous studies. These 

variables are discussed in Chapters III and IV. 

Summary of Critical Issues based on Prior Research 

Several critical issues and concepts regarding end-user training were 

identified by previous studies. First, previous researchers' studies focused 
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on end-user support and management issues. End-user training was implied 

as one part of the overall end-user computing management. In order to 

address end-user training research exclusively, Bostrom, Olfman, and Sein 

(1988) introduced the first formal end-user training framework. 

Second, in most studies one or two teaching methods were compared 

for their learning outcomes in only one learning setting such as classroom or 

on-the-job setting. Gattiker (1992) suggests future studies should evaluate 

more than one teaching method and compare learning outcomes that evolve 

out of at least two different learning settings. 

Third, previous studies related to CBT and IBT were compared, and 

the need for assessing the long-term learning impact of CBT and IBT was 

identified. The issue of the quality of training was raised in the discussion 

of IBT and CBT. Even though researchers claim that CBT is cost effective 

and time efficient compared to IBT, the issue of the long-term learning 

impact of CBT versus IBT still stands. 

Fourth, Gattiker (1992) suggests more research is needed to 

investigate the potential effects of intermittent versus continuous training 

on computer skills acquisition. The intermittent approach enables 

researchers to assess the effects of moderating variables such as "rest time" 

between two periods of training and information overload because of 

continuous periods of training on learning outcome. 
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Fifth, according to Gattiker (1992) it is important to know the skill 

level of individuals before training begins. Knowledge about the skills 

acquired by individuals beforehand helps in knowing if 

transfer-of-knowledge has occurred. Gattiker (1992) suggests that the prior 

skills level measure is important because the end users are heterogeneous. 

The results of this research will measure the skill level of individuals 

prior to training and will include a heterogeneous group of end users. 

Finally, the rapid changes in information technology and need for 

constantly upgrading employee skills will be an on-going issue. 

Management will have to address one situation at a time and use a training 

strategy contingent upon a specific situation. As a result, a need for the 

contingency approach to end-user training was identified. 
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CHAPTER III 

THEORETICAL FRAMEWORK 

The theoretical basis for the current study is discussed in this chapter. 

The theoretical basis includes the foundational educational and training 

models developed and used in the previous studies from which a theoretical 

framework for this study is derived. 

Theoretical Basis of End-User Training 

The basic concepts used in developing this framework are derived 

from the Reiff (1991) describe, interact, control, elect, instruct, and 

evaluate (DICSIE) model, the Leidner and Jarvenpaa (1993) research model 

for electronic classroom learning, the Bostrom, Olfman, and Sein (1988) 

end-user training model, and the contingency theory by Lawrence and 

Lorsch (1967). Each of these models and contingency theory are briefly 

described in the following discussion. Based on the similarities and 

differences among these models, major constructs of the research framework 

for this study are identified. 

DICSIE Model 

The Reiff s (1991) DICSIE model (Figure 2) is a systematic approach 

for personalizing instruction and understanding style consisting of the 

following components: describe, interact, control, elect, instruct, and 

TOO 
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Figure 2. The Describe, Interact, Control, Elect, Instruct and Evaluate 
(DICSIE) Model for Personalizing Instruction. From Judith C. Reiff. 
1985. A modelfor personalizing instruction in teacher education. Athens, GA: 
University of Georgia, Department of Elementary Education. ERIC, ED 
256 758, 32. 

evaluate. The DICSIE model is widely used in the field of education. The 

basic premise of the model is that the teacher involves students in the 
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learning process. The components of the DICSIE model are presented in 

the following sections. 

Describe 

The instruction and understanding process begins with the 

description of the student's learning style on the basis of multiple measures. 

Determining the teaching and learning style of a teacher is also important. 

Reiff (1985) suggests that style should not be described on the basis of a 

single measure. Determining the learning styles helps both the teacher and 

students interact appropriately. 

Interact 

There is a complex interaction among the teacher's characteristics and 

the learner's characteristics. The environment and the subject matter also 

interact with the learning and teaching process. The teacher's awareness of 

the student's learning style and the environment facilitates the interaction 

with students. Interactions are also governed by the level of control the 

teacher and students have over their teaching and learning, respectively. 

Control 

Students need to be in control of their learning by comprehending 

and practicing the techniques most effective for them. Teachers also need 

to have control over teaching. Control does not imply authority over each 
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other, but it allows student and/or teacher to interact in a manner that is 

most conducive to learning. 

Elect 

In selecting a teaching strategy, teachers should accommodate 

learners' characteristics. Teachers should foster student flexible, 

accommodating, and integrated styles of learning. Selecting a teaching 

strategy is one of the critical steps in the teaching and learning process. The 

teacher has to deal with a mix of learners' characteristics which require the 

teacher to deliver the teaching material in the optimum manner that is 

compatible with all learners. 

Instruct 

During the process of instruction, teachers should involve students 

and encourage them to participate in the process. Involving students during 

instruction makes students become active learners. Teachers should provide 

choices, appropriate materials, and activities. 

Evaluate 

Evaluation is also an important element of the model, since it 

measures the success of the overall teaching process. To measure the 

success of teaching, each student must be evaluated by using multiple 

techniques. Multiple evaluation techniques provide the instructor with 
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more complete and accurate information about the capabilities of the 

students and overall teaching process. 

In summary, the model contends that the entire learning process is 

contingent upon the type of the learner, the teacher, the environment, and 

the subject matter. At each stage of the process, an act of "accommodating 

behavior" on the part of both the teacher and the learner is implied. 

Electronic Classroom Learning Model 

Leidner and Jarvenpaa (1993) conducted a case study to explore how 

computer technology is used in the university classroom and how computer-

based teaching methods differ from traditional teaching methods in terms 

of class interaction and in-class learning. It is implied in the electronic 

classroom learning model (Figure 3) that subject matter, available 
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Figure 3. The Electronic Classroom Learning Model. (Boxes around text 
have been added.) From Dorothy E. Leidner and Sirkka L. Jarvenpaa. 
1993. The information age confronts education: Case studies on electronic 
classrooms. Information Systems Research (4) March: 50. 
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technology, and instructor characteristics influence the training strategy. 

Student and instructor individual differences mediate the impact of the 

teaching strategy on class interaction and in-class learning. In-class learning 

and class interaction affect out-of-class learning and class performance. 

In-class learning refers to education material learned in the class (from 

teacher's presentation) whereas class interaction refers to the class 

discussion among students and between students and teachers. 

It is implied by the electronic classroom learning model that the 

effectiveness of class performance is contingent upon several factors as 

discussed. Leidner and Jarvenpaa (1993) suggest that new teaching 

methods may have to be developed in order to effectively use the 

technology. 

Bostrom, Olfinan, andSein'sEnd-User 
Training Model 

Bostrom, Olfman, and Sein (1988) developed a model to investigate 

the training/learning process as shown in Figure 4. Their model was based 

on concepts from cognitive psychology, educational psychology, 

information systems, and computer science. The key components of the 

end-user training model are: the trainee's mental model, training outcomes, 

training methods, the target system, and individual differences. 

Trainee's Mental Model 

The focal point of the end-user training model is the trainee's mental 

model. The basic premise of end-user training is that an individual can 
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Figure 4. The Research Model for End-User Training. From Robert P. 
Bostrom, Lome Olfman, and Mauing K. Sein. 1990. The importance of 
learning style in end-user training. MIS Quarterly 14 (March): 102. 

form a mental model of the target system by using the system, by drawing 

an analogy from previous experience, and through training. 

Training Outcome 

According to Bostrom, Olfman, and Sein (1990), in general there are 

two types of training outcomes: understanding (measured through learning 

performance) and motivation to use the system (measured through 

attitudes toward the system). Instruments to measure outcomes depend 

upon the task for which an individual is trained. Outcomes may be 

measured before and after the training to determine the effectiveness of the 

training method. Again, outcomes may be measured by multiple means for 

improved accuracy (Reiff 1985). 
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Training Methods 

Training methods can have several dimensions (Bostrom, Olfman, 

and Sein, 1990). One dimension of training can be in the form of group 

versus individual training and self-paced training. Another dimension of 

training is the training method. The training approach and use of 

conceptual models are the two main components of the training method. 

Each of these approaches were previously discussed in Chapter II. 

Target System 

The target system is the system the learner is attempting to learn. A 

target system could be a new application software package such as a word 

processor, an interface such as direct manipulation or command-based, a 

new programming language, or a database. The target system may directly 

impact the training outcome as shown in Figure 4. 

Individual Differences 

Individual differences influence mental model formation in three 

ways: direct influence, indirect influence via use of the target system, and 

indirect influence via the training method. Individual difference variables 

are based on the cognitive aspects of human activities (Bostrom, Olfman, 

and Sein 1990). 

Davis (1989) used this model to compare the roles of the computer 

interfaces (the target system), training methods, and learner characteristics 

(individual differences) and their impact on end-user training outcomes. 
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Sein (1988) used this model to compare effectiveness of abstracts versus 

analogical models and influence of individual differences on end-user 

training outcomes. 

Contingency Theory 

The term contingency theory was coined by Lawrence and Lorsch 

(1967). The basic premise of the contingency theory is that there is no one 

right or best approach to perform tasks, such as organizing and managing 

for an effective result (Steiner et al. 1982). It is suggested in the 

contingency theory that the approach is contingent on the opportunity or 

the problem at hand. This is in contrast to the traditional approach that 

there is a correct prescription for the best organizational structures and 

processes. 

Previous literature has not specifically suggested a contingency theory 

approach to end-user training. However, the contingency theory approach 

is applied to areas of information systems such as determining organiza-

tional and application information requirements, choosing an application 

development strategy, and project management (Davis and Olson 1985). 

The contingency theory concept has also been implied in several studies 

related to end-user computing. There are several studies related to end-user 

computing management strategies. No one best strategy emerges to manage 

end users in any of these studies. Previous studies have also indicated that 

there are a variety of end users, and managing or supporting them depends 
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upon the type of end user. It has also been reported that information 

system technologies are numerous and dynamic, and the extent of their use 

varies depending upon job functions (Schiffman, Meile, and Igbaria 1992). 

In summary, the application of basic concepts of contingency theory within 

information systems are apparent in the end-user computing and end-user 

training literature. 

Summary of the Models 

Several conclusions can be drawn from the three models and the 

concept of contingency theory. First, each model identifies learner 

(trainee), instructor (trainer), outcome, and training 

strategies/methodologies as primary variables. The DICSIE and electronic 

classroom learning models are described in the context of academic 

education. The Bostrom, Olfman, and Sein (1990) model is described in 

the context of organizational employees. However, all three models refer to 

the same primary elements. 

Second, the DICSIE model views selection of training strategies and 

learner/teacher control as separate variables. The electronic classroom 

learning and the end-user training models view control variable as a subset 

of training method. However, all three models imply that both learner and 

teacher have a certain level of control during the training process. 

Third, even though all three models were developed for 

educating/training individuals, each model's focus exhibit differences. The 
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DICSIE model is a systematic approach for personalizing and 

understanding style developed so that a teacher can involve students in the 

learning process (Reiff 1992). The electronic classroom learning model 

focuses on effective use of the computer technology in the classroom. The 

Bostrom, Olfman, and Sein (1990) end-user training model focuses on the 

end users of information technology. 

Fourth, the DICSIE model identifies effectiveness of learning 

strategies as part of the evaluation process. The electronic classroom 

learning and end-user training models do not address learning strategy as a 

separate variable but seem to have assumed it to be part of the training 

outcome. The rationale for this differentiation is probably that all three 

models have a different focus as indicated earlier. However, several 

important constructs can be identified from the analysis of these three 

models and a comprehensive framework for end-user training developed. 

Finally, as discussed earlier, it is suggested in the contingency theory 

that there is no one right or best approach to perform tasks, such as 

organizing and management for effective result (Steiner et al. 1982). It is 

suggested in the contingency theory that the approach is contingent on the 

opportunity or the problem at hand. The concepts of the contingency 

theory are inherent in the models discussed earlier. For example, the 

DICSIE model contends that the entire learning process is contingent upon 

the type of the learner, the teacher, the environment, and the subject 

matter. The electronic classroom model implies that the effectiveness of 
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class performance is contingent upon a number of factors. Bostrom, 

Olfman, and Sein (1990) end-user training model also identified contingent 

factors to be considered during training. Thus, after identifying a set of 

contingent variables, a comprehensive research model can be proposed. 

Research Model 

The research model developed for this study was based on an analysis 

of the previous three models that are demonstrated in Figure 5. The basic 

elements of the end-user training framework used in this study is shown in 

the research model. Overall, the theoretical basis of research model is the 

contingency theory by Lawrence and Lorsch (1967). 

Contingenty Theory and End-User Training 

The contingency theory approach is applied to several areas of 

information systems such as determining organizational and application 

information requirements, choosing an application development strategy, 

and project management (Davis and Olson 1985). The contingency theory 

approach can be used in design and delivery of end-user training for several 

reasons: (1) information technology is dynamic; (2) end users are diverse; 

(3) end-user tasks are diverse; (4) there is a variety of training delivery 

media, contents, and processes; (5) trainers exhibit individual differences; 

and (6) internal and external information system environments are 

dynamic. These variables form a set of contingent factors. In summary, the 

selection of a training method, format, design, procedure, and so on are 
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Figure 5. Research Model. 

Note: 11-Influence of an employee's performance on task to be selected for the training, 
i.e., analyzing a task and trainee's ability to perform a task at a workplace determine the 
elements of task for which trainee needs training. I2~Task selected for training influences the 
training process. I3--Interaction between training process and trainee is complex because of the 
interaction among several variables such as trainer's and trainee's individual differences, 
trainer's ability to use tools, amount of training material, and so forth. I4~Influence of training 
on trainees influence their outcome (performance) immediately after training and in the future. 
If the outcome is not as desired, then trainee and task evaluation process begins to determine 
whether additional training is necessary. I5--Outcome of the training determines if the training 
process needs to be revised. I6--Outcome also influences the trainee selection. For example, 
trainee's performance after the training determines whether trainee needs prerequisite training 
for a specified task. I7-Environment influences the entire training program. These factors 
include: organization policy, training budget, working conditions, training class rooms, and so 
forth. 
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contingent on the characteristics of the problem or situation. The 

contingency theory specifies the characteristics, the alternatives, and the 

rules or criteria for selection of a specific strategy (Davis and Olson 1985) 

or a specific training design. 

Each element in Figure 5 is viewed as a contingent variable. The 

theoretical concepts used in analyzing these contingent variables are derived 

from studies in cognitive psychology (Norman 1983), human-computer 

interaction (Shneiderman 1982), educational psychology (Bloom 1956, 

Piaget 1974), and human performance (Newell and Simon 1972). 

Task Characteristics 

Several studies have identified influence of task characteristics on the 

human performance (Jarvenpaa and Dickson 1988, Payne 1976, Tsai 

1991). Task characteristics refer to general properties of a task such as task 

variety, complexity, difficulty, patterning, organization, identity, and type 

(Tsai 1991). Task analysis is critical in defining the content of a training 

program (Wexley 1984). Task analysis addresses several questions such as 

what tasks are performed, what should the trainees learn to perform these 

tasks, how should the trainees perform these tasks, what should the training 

module teach, and what should trainees learn on the actual job. In 

reference to the electronic classroom learning model, the task characteristics 

refer to the course a trainer or instructor teaches to students. Bostrom, 

Olfman, and Sein (1990) in their end-user training model refers task 
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characteristics as a target system. The DICSIE model does not address the 

task characteristics directly because its emphasis is on personalizing 

instruction. However, task characteristics are implied in the overall model. 

In the context of this study, the task differences are represented by the type 

of software used by end users. 

Bloom (1956) developed a taxonomy of task for analyzing 

educational outcomes. It consists of six categories: knowledge, comprehen-

sion, application, analysis, synthesis, and evaluation. Each category requires 

certain behaviors to achieve its goals. Bloom's taxonomy implies that 

behaviors required by lower-level categories are required to perform the next 

higher-level behavior (cited in Tsai 1991). This implies that a trainer may 

design a training effort depending on the task behavior required of an 

individual. For example, spreadsheet training may require more analytical 

type of skills than word processor training. 

In the context of information systems in general, understanding of 

the human-computer interface is a key to performing a task. There are two 

objectives to be achieved in training end users to perform a task: 

(1) training focused on providing an end user with an actual understanding 

of a task, and (2) training an end user to use a computer interface or 

software. This study focuses on the second objective. 

Training Process 

The training process is a function of factors such as trainer, training 

method, tool, and contents. Because of the time limitation, this study 
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focuses on the second objective. Selection of these factors depends upon 

the task and trainee needs. The training process represents how the 

interaction between teacher (trainer) and learner (trainee) takes place via 

control, elect, and instruct as described in the DICSIE model. The 

electronic classroom learning model describes it as an interaction among 

instructor (trainer), teaching method, class interactions, in-class learning, 

and out-of-class learning. Bostrom, Olfman, and Sein's (1990) end-user 

training model refers to the training process as an interaction between 

training methods and individual differences among trainees. 

Trainer 

Trainer factors such as teaching style, experience, ability to use 

computer-based tools during the training process, and attitude influence the 

type of teaching method used (Leidner and Jarvenpaa 1993). In addition to 

trainee factors, trainer factors mediate the impact of the teaching method 

on class interaction and in-class learning (Leidner and Jarvenpaa 1993). 

However, influence of trainer behavior on trainee learning needs additional 

empirical investigation (Wexley 1984). Thus, trainer analysis is an 

important factor in the training model. A trainer could be an instructor for 

IBT or a computer in the CBT. Trainer selection depends upon the 

complexity and the extent of training required. A trainer is a class 

instructor in the electronic classroom learning model and a teacher in the 

DICSIE model. 
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Training Method 

As discussed earlier, there are various training methods used in 

training (e.g., IBT, CBT, one-on-one tutorial, etc.). Individual differences 

in learning require the use of multiple training methods (Gattiker 1992). 

Application of concepts such as cognitive models, user's conceptual 

model, and mental model are useful in the design and evaluation of user 

interfaces (Farooq and Dominick 1988). These concepts are equally 

important in training design because, to the end user, the interface is the 

system (Bostrom, Olfman, and Sein 1990). The user's conceptual model is 

a model typically formulated by a designer of a system to provide the user 

with an appropriate representation of that system. Training method 

influences model evolution in the mind of a user (mental model or logico-

mathematical-structure), representing the structure and internal 

relationships of a system as the user is learning and interacting with the 

system (Norman 1982, Piaget 1974). Appropriateness of a specific training 

method depends on the mental model of the trainee (Bostrom, Olfman, and 

Sein 1990). It is assumed that a trainee has formed a mental model of the 

system based on their prior experience with a similar system. In the case of 

novice users, the trainer could use an analogical or abstract models (Sein 

1987). It was stated earlier that in the Sein (1987) study, abstract models 

resulted in more flexible and accurate mental models of novice users. 

However, this does not mean that the training method should always use an 

abstract model in training. 
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The training method is dependent upon other variables as previously 

discussed. This study does not specifically address the issues of how 

conceptual or mental models are formed. The focus of this study is on 
i 

comparing the effectiveness of IBT and CBT methods on individuals' 

performance over a relevant time period and under different time schedules. 

Tools 

The electronic classroom learning model refers to tools as the 

available technology to assist the teaching method. The DICSIE model 

does not directly address the tools for teaching. The Bostrom, Olfman, and 

Sein (1990) model includes tools as part of the training method. Selection 

of tool depends upon several factors such as the trainer's ability to use the 

tool, the nature of its use in training, cost of the tool, and so on. The use of 

a computer as a teaching tool may enhance classroom learning, if used 

effectively (Leidner and Jarvenpaa 1993). Use of tools such as a slide 

projector or video player for training are common in industry and in the 

classroom. In this study, computers are used as training delivery tools in 

both IBT and CBT methods. The only additional tools used in this study 

are the manuals in the IBT and the built in help menu and instructions in 

the CBT. 

Time and Content 

Neither of these factors were addressed directly by previous models; 

however, it is logical to assume that they should be included as a part of the 
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training or the course material. It is logical to state that time and contents 

are mutually dependent. The amount of time available for training affects 

the nature and amount of content to be effectively presented during 

training. In the context of this study, time has two connotations, total 

training time and varying training time schedules. It does not include time 

spent in preparing a training program. 

Content, in general, refers to the material presented during the 

training process. Content may be presented in oral or written form through 

certain delivery media (tools). Another form of content is the training 

manuals provided to the end users for reference during and after the 

training. In an academic environment, textbooks are provided to the 

students for reference. 

There are no studies that directly provide guidelines to a trainer to 

determine the training delivery time, content, and format in combination. 

However, conclusions of several studies, discussed in Chapter II, of time 

and presentation format on individuals performing a variety of tasks may be 

used as guidelines. 

The results of previous studies can explain the impact of time 

pressure on training effectiveness. For example, due to market demand and 

budget constraints on training time, a time pressure is imposed on both the 

trainer and the trainees which may impact the outcome of the training. The 

nature of content depends upon the task, trainer's ability to effectively 

present content in a format that is effective for trainees to grasp, and so on. 
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An issue of information overload is also relevant in this case. The question 

of how much processed information a trainer can deliver in a specified time 

depends upon human-memory capacity (Miller 1967, Newell and Simon 

1972). 

In a typical education environment, the time for training delivery 

varies depending upon the courses and the days the courses are offered. 

The total training time is spread over a semester or quarter. However, in an 

industrial setting, due to market and financial constraints, the time for 

training delivery requires special consideration. As stated previously, there 

is a need to consider the impact of intermittent training on individual 

performance (Gattiker 1992). The factors that seem logical to consider in 

training-time analysis are task, content to be delivered, its format, and 

trainee characteristics. In summary, the selection of time and content is 

contingent upon the overall situation of training requirements such as size 

of the class, schedule pressure, and available budget. 

Trainee 

Trainee is a learner (DICSIE model) or a student (electronic 

classroom learning model) requiring training. It is apparent from the 

education and training models described earlier that the student or the 

trainee is the focal point of training. It was also stated that it is important 

to consider human-behavior in information systems design and 
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development. Thus, it is reasonable to include variations in human 

behavior among end users in an information system training program. 

In addition, variations in human behavior are frequently expressed as 

individual differences. In lieu of a formal definition of the term "individual 

differences," variations in human behavior among end users may be defined 

as individual differences including psychological factors (e.g., stress, 

learning, motivation), cognitive factors (e.g., cognitive style, cognitive 

process), and demographic factors (e.g., experience, education) (Tsai 1991). 

Individual differences among end users make the trainee a contingent 

factor. 

In summary, the training program design requires trainee analysis 

which includes the variations previously discussed. Tracey (1985) suggests 

trainee selection as a part of the system validation which implies matching 

trainees prerequisite knowledge for specific training episodes. 

Environment 

Environmental factors impact both the internal training process and 

its outcome; subsequently, learners are affected by environmental factors 

(Kariuki 1995, Spina 1995, Dunn and Dunn 1978). Environmental factors 

are divided into in-class and workplace environments. The in-class 

environment includes physical factors such as lighting, room temperature, 

size, furniture, and layout (Dunn and Dunn 1978, Reiff 1992). Other 
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in-class factors may include number of trainees and the environment they 

create by their interaction. 

The workplace environment includes conditions under which a 

trainee normally works or will work after training. For example, a trainee 

may come from a workplace where he or she is working as a group member 

or independently. If working as a group member, it is possible that the 

trainee may receive assistance from another group member. In this 

situation, the trainee may simply need basic training. In the other case, 

trainees may need more training because they may not receive work group 

support. 

Other environmental issues are related to the organization climate or 

culture. Organizational climate is related to the management philosophy 

toward training employees for a specific job. For example, Electronic Data 

Systems has a separate training facility for training new employees for a 

specific job and training is mandatory. Texas Instruments allows its 

employees to seek training for a task when the employee believes he or she 

needs training to perform that task- Organizational climate also refers to 

the budget allocated for training. In summary, work environment is an 

important consideration in designing a training program. 

Summary of the Research Model 

The research model for this study was developed based on the 

common elements derived from previous models. The relevance of each 
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element to the contingency theory was also discussed. These elements are: 

the task, the training process, the trainee, and the outcome. These elements 

are in constant interaction. The extent of interaction varies with each 

training instance. Analysis of each element forms the basis for identifying 

the independent and dependent variables for the study. The relationship 

between independent and dependent variables are described in the 

discussion of research framework in the next section. 

Research Framework 

The research framework for this study is derived from the analysis of 

various elements indicated in the research model. Research framework and 

variables are identified in Table 2 which represent the constructs within the 

framework. The relationships between these constructs are then expressed 

as a set of hypotheses to be tested. This study uses task type, training 

method, learning style, and training time as independent variables and 

outcome/performance as a dependent variable. 

Independent Variables 

This study uses task type, training method, learning style, and 

training time as independent variables. See Table 2 for the details of 

constructs, variables, and surrogates. The independent variables are briefly 

described in the following sections. 
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Table 2.--Research Framework: Independent and Dependent Variables 

Construct 1 
Task Characteristics 

Construct 2 
Training Process 

Construct 3 
Trainee (Individual 

Differences--IV) 
Variables) 

Construct 4 
Outcome (DV)/ 

Performance 

Type (IV) 
Software application* 

Word for Windows 
Excel 

Hardware application 

The following task 
characteristics fall under 
both hardware and software 
task types: 

Variety 
Complexity 
Difficulty 
Patterning 
Organization 
Identity 

Other 

Training method* (IV) 
IBT** 
CBT** 
Tutorial 
Other 

Trainer*** (IV) 
Psychological factors 

Stress 
Personality 
Other 

Cognitive factors 
Cognitive style 
Other 

Demographic factors 
Experience 
Other 

Tools (IV) 
Overhead projector 
Video player 
Slides 
Computer aid 
Content* material to be 

presented 
Handouts 
Other 

Training time* (IV) 
Training delivery 

schedule time (in 
hours) 

one, 2-hour session 
two, 4-hour sessions 

Practice time (in hours) 

Psychological factors 
Stress 
Learning 
Motivation 
Other 

Cognitive factors 
Cognitive style 

Learning style* 
Other 

Demographic factors 
Experience 
Prior knowledge 

Hardware 
Software 

Other 

Accuracy* 
Number of errors 

Trainee's time 
Time to complete a 

task 

End-user computing 
satisfaction (attitude) 
Ease of use 

Note: IV = independent variable, DV = dependent variable, IBT = instructor-based training, CBT = computer-based 
training, 'independent variables used in this study, **training methods used in this study, and ***trainer is an 
independent variable, but for this study it will be treated as a constant since each software task will have one trainer. 
Task characteristics, training process, and trainee constructs arc operationalized by FVs as described in table. Outcome 
is a DV and will be measured by three surrogates: accuracy, time and end-user computing satisfaction. 
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Task Type 

In the context of this study, task type is categorized as using a 

specific software product and its application. Task type is limited in this 

study to word processing (Microsoft Word for Windows Ver. 6.0) and a 

spreadsheet (Excel Ver. 5.0). 

Training Method 

As previously discussed, training method refers to the actual delivery 

of training. Several researchers agree that the training method influences 

trainee's performance (Bostrom, Olfman, and Sein 1990; Leidner and 

Jarvenpaa 1993; Yellen 1987). The types of training methods used in this 

study are IBT and CBT. The details of these methods are described in later 

sections. 

Learning Style 

Individual learning style is used as an independent variable in this 

study. Researchers believe that learning style is a good predictor of an 

individual's preferred learning behavior (Bostrom, Olfman, and Sein 1993, 

Claxton and Murrell 1987). This study uses learning style to investigate 

the impact of its interaction with the training method on trainee's 

performance. This study does not use learning style as a control variable. 

The impact of learning style will allow additional explanation of any 

difference in performance between trainees, if necessary. 
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Training Time 

In the context of this study, training time refers to the length of 

training sessions used in IBT or CBT. Although numerous studies have 

been conducted to investigate the impact of time on performance, no 

research on the relationship of training- time schedule and training method 

is available. This research compares training methods with varying time 

schedules (two, 4~hour sessions versus one, 8-hour session) and its impact 

on individual performance. 

Dependent Variable 

A training program's effectiveness (outcome) is a dependent variable. 

The surrogates for this variable are accuracy, trainee's time, and end-user 

computer satisfaction. 

Outcome/Performance 

Performance (knowledge of a software package and its use) will be 

measured at three times: at the inception of training, at the end of the 

training session in the training class, and one month after the training 

session at the trainee's workplace. Measuring performance at three different 

times allows the researcher to investigate how much learning is impacted 

due to training activity and how much training is actually transferred to the 

workplace. Performance is measured both in quantitative and qualitative 

terms. 
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Quantitative Performance 

The quantitative performance measure will include subjects taking a 

test on either Microsoft Word or Excel software package. Each test will be 

graded and a score will be given. The difference in the scores on the test 

prior to, at the end, and approximately one month after the training will be 

used as a measure of effectiveness of training. 

Qualitative Performance 

The qualitative performance measure will include a trainee's end-user 

computing satisfaction with the IBT or CBT. The surrogate for the end-

user computing satisfaction measure will be trainee's attitude toward the 

training program. 

End-User Computing Satisfaction 

End-user computing satisfaction was measured by administering an 

instrument based on Doll and Torkzadeh's (1988) end-user satisfaction 

instrument. The Doll and Torkzadeh (1988) instrument measures the end-

user computing satisfaction construct and uses three major factors: 

content/format, accuracy/timeliness, and ease of use/efficiency. Since a 

major concern in using a word processor or spreadsheet is its ease of use 

rather than its content or accuracy, the Doll and Torkzadeh (1988) 

instrument was modified and used as a guideline to include items that focus 

on ease of use. 
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Hypotheses 

Several relationships between the variables are suggested in the 

research framework. In this section, these relationships are formulated as a 

set of hypotheses. The hypotheses tested are described in Table 3. The 

Table 3.-Hypotheses Tested 

Hypothesis 
Number 

Hypothesis 
Statement 

Independent 
Variables 

Dependent 
Variables 

1 There is no difference in 
performance based on training 
method. 

Training methods 
(IBT and CBT) 

Performance 

2 There is no difference in 
performance resulting from 
differences in training schedule. 

Training schedule Performance 

3 There is no interaction effect of 
training schedule and training 
method on the performance of 
subjects. 

Training schedule/ 
training methods 

Performance 

4 There is no difference in 
performance between subjects 
receiving word processing training 
and the subjects receiving 
spreadsheet training. 

Task type (word 
processing^ 
spreadsheet) 

Performance 

5 There is no interaction effect of 
task type and training method on 
the performance of subjects. 

Task type/training 
methods 

Performance 

6 Trainees' learning style does not 
influence the performance of 
subjects. 

Learning style Performance 

7 There is no interaction effect of 
learning style and training method 
on the performance of subjects. 

Learning style/ 
training methods 

Performance 

8 There is no interaction effect of 
learning style and task type on the 
performance of subjects. 

Learning style/task 
type 

Performance 

Note: IBT = instructor-based training and CBT = computer-based training. 
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hypotheses are stated in the null form. The overall research hypothesis of 

this study is that there is no difference between the IBT and CBT on 

trainees performance. The following hypotheses are devised to test the 

effect of independent variables (task type, training method, learning style, 

and training schedule) on the dependent variables (accuracy and end-user 

computing satisfaction). 

Relationship between Training Methods and Outcome 

The purpose of this hypothesis is to compare effectiveness of IBT 

versus CBT training methods. Previous studies have indicated that training 

method affects performance. Previous studies have also reported mixed 

results about the outcome of the IBT versus CBT subjects. For example, 

Czaja et al. (1986) evaluated three training strategies (manual, IBT, and 

CBT) for their effectiveness in teaching naive computer users to use a word 

processing system. The results showed that for all subjects, CBT was a less 

effective teaching method than either IBT or manual-based training. Maul 

and Spotts (1993) compared CBT and the classroom training approach and 

found no statistically significant difference in learning. Heidi and 

Churchill (1986) compared the effectiveness of the use of IBT and CBT to 

train teaching assistants how to use the word processing program Microsoft 

Word. They found that the IBT group mastered overall Microsoft Word 

skills to a greater degree than the CBT group. Thus, it is envisioned that 
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there will be a difference in performance between the subjects trained using 

IBT and CBT. 

HI: There is no difference in performance based on training method. 

HI a: There is no difference in accuracy at the beginning and at the 

end of training between subjects receiving IBT and CBT training. 

Hlb: There is no difference in accuracy at the beginning and one 

month after training between subjects receiving IBT and CBT training. 

Hlc: There is no difference in accuracy at the end and one month 

after training between subjects receiving IBT and CBT training. 

Hid: There is no difference in end-user computing satisfaction 

between subjects receiving IBT and CBT training. 

Hie: There is no difference in accuracy of subjects at the beginning 

and at the end of IBT or CBT training. 

Hlf: There is no difference in accuracy of subjects at beginning and 

one month after the IBT or CBT training. 

Hlg: There is no difference in accuracy measured at the end and one 

month after training between subjects receiving IBT or CBT training. 

Relationship between Training Schedule 
and Outcome 

This hypothesis compares the impact of a training time schedule on 

the subjects' performance. There is a lack of research that evaluates the 

direct relationship between the training time schedule and its impact on 

performance. Glencross and Bluhm (1986) tested an intensive computer 
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keyboard training course, based on an information-processing model. 

Subjects were trained for one or two weeks. Compressing the ten lessons 

from two into one week reduced the effectiveness of the program. This 

could have resulted from the subjects' fatigue due to intensive keyboard 

training in a shorter time. Two weeks of training give subjects more time to 

rest and reflect between the training sessions. In the case of training, there 

is also an issue of how much information can be delivered by instructors 

and absorbed by the subjects in a given time. Thus, two, 4-hour time 

blocks may allow subjects to absorb the same amount of information more 

effectively than one, 8-hour time block. 

H2: There is no difference in performance resulting from differences 

in training schedule. 

H2a: There is no difference in accuracy at the beginning and at the 

end of training resulting from differences in training schedule. 

H2b: There is no difference in accuracy at the beginning and one 

month after training resulting from differences in training schedule. 

H2c: There is no difference in accuracy at the end and one month 

after training resulting from differences in training schedule. 

H2d: There is no difference in end-user computer satisfaction 

resulting from differences in training schedule. 

H3: There is no interaction effect of training methods and training 

schedules on the performance of subjects. 
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H3a: There is no interaction effect of training methods and training 

schedules on the accuracy at the beginning and at the end of training of 

subjects. 

H3b: There is no interaction effect of training methods and training 

schedules on the accuracy at the beginning and one month after training of 

subjects. 

H3c: There is no interaction effect of training methods and training 

schedules on the accuracy at the end of and one month after training of 

subjects. 

H3d: There is no interaction effect of training methods and training 

schedules on the end-user computing satisfaction. 

Relationship between Task Type and Outcome 

This hypothesis was used to test the relationship between the task 

type and the performance. Previous research studies have indicated that 

task characteristics influence human performance (Jarvenpaa and Dickson 

1988, Payne 1976, Tsai 1991). Thus, it is hypothesized that there is a 

relationship between task type and outcome. 

H4: There is no difference in performance between subjects receiving 

word processing training and the subjects receiving spreadsheet training. 

H4a: There is no difference in accuracy at the beginning and at the 

end of training between subjects receiving word processing training and the 

subjects receiving spreadsheet training. 
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H4b: There is no difference in accuracy at the beginning and one 

month after training between subjects receiving word processing training 

and the subjects receiving spreadsheet training. 

H4c: There is no difference in accuracy at the end and one month 

after training between subjects receiving word processing training and the 

subjects receiving spreadsheet training. 

H4d: There is no difference in end-user computing satisfaction 

between subjects receiving word processing training and the subjects 

receiving spreadsheet training. 

H5: There is no interaction effect of task type and training method 

on the performance of subjects. 

H5a: There is no interaction effect of task type and training method 

on the accuracy at the beginning and at the end of training of subjects. 

H5b: There is no interaction effect of task type and training method 

on the accuracy at the beginning and one month after training of subjects. 

H5c: There is no interaction effect of task type and training method 

on the accuracy at the end and one month after training of subjects. 

H5d: There is no interaction effect of task type and training methods 

on the end-user computing satisfaction. 

Relationship between Trainees' Learning Style 
and Performance 

This hypothesis was used to test the relationship between an 

individual's learning style and performance. Past studies have indicated 
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that training programs designed to complement an individual's learning 

style increases the training program's effectiveness. Thus, it is envisioned 

that there is a relationship between the trainee's learning style and 

performance. 

H6: Trainees' learning style does not influence the performance of 

subjects. 

H6a: Trainees' learning style does not influence the difference in 

accuracy at the beginning and at the end of training of subjects. 

H6b: Trainees' learning style does not influence the difference in 

accuracy at the beginning and one-month-after training of subjects. 

H6c: Trainees' learning style does not influence the difference in 

accuracy at the end and one-month-after training of subjects. 

H6d: Trainees' learning style does not influence the end-user 

computing satisfaction of subjects. 

H7: There is no interaction effect of learning style and training 

method on the performance of subjects. 

H7a: There is no interaction effect of training methods and learning 

styles on the accuracy at the beginning of training and at the end-of training 

of subjects. 

H7b: There is no interaction effect of training methods and learning 

styles on the accuracy at the beginning of training and one month after 

training of subjects. 
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H7c: There is no interaction effect of training methods and learning 

styles on the accuracy at the end of training and one month after training of 

subjects. 

H7d: There is no interaction effect of training methods and learning 

styles on the end-user computing satisfaction. 

H8: There is no interaction effect of learning style and task type on 

the performance of subjects. 

H8a: There is no interaction effect of learning style and training task 

on the difference in performance accuracy before training and at the end of 

training of subjects. 

H8b: There is no interaction effect of learning style and training task 

on the difference in performance accuracy one-month-after training and 

before the training of subjects. 

H8c: There is no interaction effect of learning style and training task 

on the difference in performance accuracy one-month-after training and at 

the end-of-training of subjects. 

H8d: There is no interaction effect of learning style and training 

tasks on the end-user computing satisfaction. 

Summary 

A research model is presented in this chapter based on the 

foundational educational and training models suggested by previous studies. 

Ramifications of the contingency theory on these models supplied the 
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theoretical basis for the research model for this study. A set of independent 

and dependent variables were derived from the research model which 

established a research framework for this study. The research framework 

depicts the relationships between the independent variables and dependent 

variables. A set of hypotheses was developed from the relationships 

between these variables. Hypotheses were stated in the null form, i.e., there 

is no main or interaction effect of independent variables on dependent 

variables. The data analysis used in testing these hypotheses is discussed in 

Chapter V. 
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CHAPTER IV 

RESEARCH METHODOLOGY 

The research framework for this study suggested several relationships 

between the constructs identified in the framework. These relationships 

were expressed as hypotheses and tested in the field setting. The research 

methodology used was a field experiment. The procedure used in 

conducting the field experiment is described in this section. How the 

independent variables and dependent variables (respectively) were 

operationalized in the field experiment, hypotheses tested, subjects selected, 

pilot tests conducted, data-collection procedure used, and data-analysis 

technique used are also discussed. The independent variables and 

dependent variables were derived from the major constructs defined in the 

research framework. Table 39 in Appendix A represents a variable analysis 

table. A variable analysis table describes: (1) the surrogates and measures 

used to describe the constructs and variables used in this study, (2) scales 

and characteristics of each scale used in the surrogate and measure, (3) type 

of instrument used to collect data, and (4) type of data analysis performed 

in testing hypotheses. 
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A multi-sessions field experiment was conducted at an industrial site. 

The subjects for the experiment were the employees of a Fortune 100 

corporation requiring training on using the word processing and spreadsheet 

software packages. 

The overall study was divided into two major segments: instructor-

based training (IBT) and computer-based training (CBT) approaches. 

These are discussed later in the sections. 

Population and Sample 

The target population for this study was end-users of information 

systems technology. The subjects (sample) for this study were employees of 

a Fortune 100 corporation located in a major southwestern city in the 

United States. The study included employees who were required to or who 

wanted to learn a new software package. Because of privacy and ethics 

concerns, the subjects' anonymity was preserved. The reason for using the 

corporate employees in the experiment was to strengthen the external 

validity of the study. 

It was assumed that the subjects selected for this study were all 

novices. A novice is defined in this study as a person who has no experience 

using a specific software for which training is being received. Subjects were 

allowed to select the training classes based on the training schedule 

provided by the training center. A self-selecting and convenience sample 

was employed in this study. 
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Experimental Procedure 

Each subject was asked to sign a letter of consent stating that 

participating in the experiment is voluntary. Subjects could drop out of the 

experiment at any time they wished. Each training approach used two 

different training time requirements: T1 was two blocks of 4-hour training 

sessions, i.e., one block of 4-hour training on one day and the another the 

next day, and T2 was one, 8-hour session. Samples were grouped as shown 

in Table 4. There were a total of four treatment groups. Each treatment 

Table 4.~Experimental Design 

Approach 

TIME 1 (Tl) 
Two Blocks of 4-Hour 

Training Sessions 

TIME 2 (T2) 
One, 8-hour 

Training 
Session 

Word 

IBT Gi l G21 

CBT G12 G22 

Excel 

IBT Gi l G21 

CBT G12 G22 

NOTES: Gij (Word)—"i" represents time (1 and 2), "j" represents the training approach (1 and 
2), i.e., Gij (Word) represents a group that receives Word 6.0 training using approach "j" and 
for a time "i". Gij (Excel)~"i" represents time (1 and 2), "j" represents the training approach (1 
and 2), i.e., Gij (Excel) represents a group that receives "Excel 5.0" training using approach "j" 
and for a time "i". T1 is two blocks of 4-hour training time. T2 is one block of 8-hour training 
time. IBT-instructor-based training-subjects were provided with an overview and step-by-step 
instructions of the software and then allowed to experiment on their own. CBT-computer-
based training-subjects were provided necessary documentation for training task. All groups 
are treatment groups. 



145 

group included at least five subjects. Kolb's learning style inventory was 

administered to all subjects to assess their learning styles, however, they 

were not grouped according to their learning styles. The researcher was 

present during the initial classes conducted to confirm appropriate delivery 

of material and verify the use and usefulness of measurements. 

IBT and CBT contents were similar and were designed to follow a 

similar sequence of topics. The following sections describe the procedure 

used in conducting IBT and CBT. 

Instructor-Based Training 

The IBT approach used a combined traditional training, stand-up 

lecture and the hands-on exploratory method. Subjects were provided with 

an overview of the software and step-by-step instructions for using the 

software. For example, the subjects were provided with a hierarchical and 

integrated model of the software to be learned, and each concept was taught 

in sequence. Subjects were allowed to independently try each concept. 

After providing the initial training on developing the low-level skills and 

basic understanding of the conceptual model of the system, subjects were 

allowed to actively develop their own mental model. Coaching was provided 

only when requested by the subject. According to this approach, subjects 

were assumed to be able to develop their own mental model which would be 

more complete than singularly using only sequential or hierarchical 

approaches. Since the learner has more control over the training process, 
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they were was allowed to try a variety of examples and learn by trial and 

error. This approach is also called an "active discovery" approach. Subjects 

were given a handout in the form of a training manual that contained a list 

of commands, along with a few examples, and permitted to proceed through 

personal experimentation. The training manual also included a sequence of 

commands to use in accomplishing a specific task. At the end of each 

chapter in the training manual an exercise was provided. Subjects were 

asked to perform each exercise and were allowed to ask questions if they 

wished. It was assumed that combining sequential, hierarchical, and 

exploratory techniques should result in better individual performance than 

using any single technique. It tested the combined effects of these 

techniques with the other treatment types of this study. 

Computer-Based Training 

The CBT approach is similar to the IBT approach except for the 

absence of an instructor. Thus, in CBT there is no direct interaction 

between the subject and an instructor. In CBT, the subjects can directly 

interact with a computer. Thus, it was expected that CBT would facilitate 

active mental-model building and skills testing. However, absence of an 

instructor in the CBT approach makes it difficult for the subjects to express 

the "mental model" in the form of feedback. For example, in the IBT 

approach the subjects have an option of interactively communicating their 
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mental models with an instructor, giving the instructor additional cues for 

"tuning" the learning process. 

CBT was a commercially available purchased software package and 

not custom developed for the experiment. CBT software for Microsoft 

Word (6.0) and Excel (Ver. 5.0) were loaded on the computer system. 

Unlike IBT subjects, CBT subjects were not provided with a training 

manual. They were required to follow a series of actions displayed by the 

CBT software. No instructor was present to answer any software related 

questions. The only time subjects were assisted was when the system froze 

or the student had difficulties other than training related. 

Measurement Procedure 

There are several measures included in this study. These 

measurements were taken at various time intervals such as at the beginning 

of the training, at the end of the training, and one month after training. 

They were as follows: 

1. Demographic data: Demographic data on each subject were 

collected at the beginning of the experiment. Demographic data included 

subjects' gender, present use of software, current job functions, work 

experience, computer experience, and education. Demographic data were 

used in assessing the prior knowledge of the subjects (see Appendix E). 

2. Learning style instrument: A learning style instrument was 

administered to measure subjects' learning style. Learning style was used to 
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detect any significant interaction between training approaches and learning 

style. Kolb's learning style inventory (KLSI-85) was used to measure 

individual learning style. A learning style inventory is designed to measure 

an individual's strengths and weaknesses as a learner. The learning style 

inventory measures an individual's relative emphasis on the four learning 

abilities (concrete experience, reflective observation, abstract 

conceptualization, and active experimentation) by asking him or her to rank 

order four words that describe these different abilities (Kolb, Rubin, and 

Mclntyre 1974). 

3. Quantitative performance (accuracy performance): Experts were 

given a set of questions on word processor and spreadsheet applications to 

assess the validity of the instrument. A knowledge assessment of each 

subject was made by administering the set of questions as shown in 

Appendices H and I on Microsoft Word and Excel software concepts, 

respectively. The subjects were tested using the same test questions at the 

beginning of training, at the end of training, and approximately one month 

after training. At each interval of training, subjects' scores on the tests were 

recorded. Measuring the subjects' performance after a one month period 

was useful in determining the lasting nature of learning that each training 

approach provides. Recording the subjects' performance also determined 

the extent that the subjects were able to retain their learning. This measure 

is a surrogate for the amount of learning that will transfer to the workplace. 

Individual performance measures included ability to recall key commands, 
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number of errors, and ability to correctly identify conceptual facts about the 

software. 

The questions in the instruments were grouped into four categories-

menu, icon, control, and exhibit-as shown in Appendices H and I. In the 

menu category, subjects were asked to pick appropriate menu item "M" for 

a specific question. Control category "C" included questions mostly related 

to the page up, cursor movements, and so forth. Exhibit "E" category was 

created for answering the questions related to the actual output display of 

the Microsoft Word 6.0 and Excel 5.0 software. Menu, icon, and exhibit 

questions were related to the functionality of the software package (e.g., file, 

save, print, etc.). It was anticipated that subjects' performance may vary in 

each category depending on their preference for each category. 

4. Qualitative performance (end-user computing satisfaction): 

Individual satisfaction measures include general attitude toward using the 

software in the future, perceived importance of training, ease of use, overall 

satisfaction with the trainer and training content, and satisfaction with the 

facility. The end-user computing satisfaction instrument was used to 

measure individual satisfaction. The end-user computing satisfaction 

instrument was adapted from using Doll and Torkzadeh's (1988) user 

satisfaction instrument (see Appendix F). 
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Data Analysis 

A series of analysis of variance (ANOVA) techniques and 

independent and dependent two-sample tests were used to assess the 

relationship between training methods and performance accuracy 

(Hypothesis 1), training time and performance (Hypothesis 2), training 

method and training time on performance (Hypothesis 3), task type and 

performance (Hypothesis 4), interaction of training method and task type 

on performance (Hypothesis 5), trainees' learning style and performance 

(Hypotheses 6), interaction of trainees' learning style and training method 

on performance (Hypothesis 7), and interaction of trainees' learning style 

and task type on performance (Hypothesis 8). Kruskal-Wallis' one-way 

ANOVA and Mann-Whitney tests were used to assess the relationship 

between training methods and end-user computing satisfaction (qualitative 

component of performance). Both main effects and interaction effects were 

analyzed. Main effects included the effects of each training approach and 

training time on performance. Interaction effects included were: 

(1) interaction between the training approach and learning style on the 

individual performance, (2) interaction between the training approach and 

training time on the individual performance, and (3) interaction between 

the pattern of using CBT and individual learning style on the individual 

performance. Regression analysis was used to determine the interaction 

effects on performance. The data analysis, results, and their interpretations 

are discussed in Chapter V. 
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Limitations and Key Assumptions 

There are several assumptions and limitations to this study: 

1. Finding a sufficiently large sample of ideal novice subjects in the 

industrial setting is difficult. Thus, the study included individuals with 

limited computer exposure. The computer experience was measured by the 

length of time an individual had used a computer prior to the study. 

However, it was anticipated that the confounding effect due to "little" 

computer experience could be isolated during statistical analysis. 

2. It was also difficult to find identical sets of subjects due to 

demographic differences such as gender, age, years of work experience not 

related to computer software, type of work, and so forth. Again, the 

interaction of these factors with the main effects was included in the data 

analysis. 

3. The performance measures one month after the training session 

do not accurately reflect the effect of only the training. This is because 

subjects could have spent different amounts of time practicing what was 

learned during training. For example, one individual could have spent only 

one day using the word processor due to other work pressures, whereas 

another individual might have an opportunity to spend all month using the 

particular software. The issues related to these measures were addressed by 

asking the subjects (through a questionnaire) about the length of time they 

spent using a specific software product. 
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4. It was assumed that the instructors would uniformly use the 

training tools and approaches. To validate this assumption, it was necessary 

to brief all the instructors prior to training sessions. However, there was no 

attempt made to control teaching style of each instructor. 

5. This study did not independently test sequential, hierarchial, and 

exploratory techniques. The study did not specifically measure mental 

model of subjects. 

6. It was difficult to monitor the training duration of the subjects 

taking a CBT. This was a problem because the CBT is usually conducted at 

the subject's convenience. Accuracy of the training time reported by the 

CBT subjects depends upon the integrity and honesty of the subject. 

7. Repeated performance measures could have resulted in learning 

effect which could have skewed the post-measure performance data. 

In summary, it was assumed in this study that the effect of 

confounding variables be dealt with in data analysis. 

Summary 

The target population and sample characteristics were identified in 

this chapter. An experimental design and procedure for field experiment 

was described. The general procedure for measuring performance was also 

discussed. An overall approach to data analysis for each hypothesis test, 

variables and surrogates, and scales were presented. Demographic data 
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analysis, results of the experiment, and criteria for testing the hypotheses is 

discussed in Chapter V. 
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CHAPTER V 

DATA ANALYSIS 

This chapter contains the analysis of data and interpretation of tested 

hypotheses that examined the impact of training method, training time 

schedule, learning style, and interaction of these variables on the 

performance of the subjects. A one-way analysis of variance (ANOVA), a 

Kruskal-Wallis one-way ANOVA, a two-sample t-test, a Mann-Whitney 

test, partial F-tests, and regression analysis techniques were used in 

analyzing the data collected during the study. This section discusses 

specific techniques used in analyzing data and testing each hypothesis. A 

specific technique is dependent upon the level of measure and whether a 

hypothesis test involves the main effect of a certain variable or interaction 

effects between two variables. This chapter is organized as outlined below. 

First, an analysis of the demographic data of the subjects is presented. 

Second, each hypothesis, as discussed in Chapter III, is identified along 

with supporting analysis and discussion. Finally, all results of this 

experiment are combined in an overall analysis. 

Demographic Data Analysis 

Demographic data were collected on all of the subjects. The 

demographic data were used to assess the subjects' knowledge and 

l ^ 
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experience about the software products, specifically word processing and 

spreadsheets. Because the subjects in this study were employees, it was 

important to collect data such as subjects' education level, work experience, 

and prior training experience. Subjects were also asked whether they took 

the training voluntarily or at the request of their supervisor. These data 

were used in analyzing and explaining the results of instructor-based 

training (IBT) and computer-based training (CBT). The following sections 

summarize the results of the demographic data. 

A summary of subjects' mortality rate during the experiment is shown 

in Table 5. Mortality rate was determined based on subjects' continued 

participation during pre-measure, end-of-training measure, and one-month-

after-training measure. Mortality rate distributions are shown according to 

the training method, task, and training session schedule. The results of 

Table 5 show that a total of 145 subjects participated in the experiment, 

124 subjects in IBT and 21 subjects in CBT. No subjects dropped out by 

the end-of-training measure. However, out of 145 subjects, 34 subjects 

(23.4%), all in the IBT category, did not participate in the one-month-after 

measure. No CBT subjects dropped out. 

The distribution of the subjects' participation according to their 

gender, training method (IBT or CBT), training task (Microsoft Word 

Ver.5.0 or Excel Ver. 5.0), and training session schedule (one, 8-hour day or 

two, 4-hour days) is shown in Table 6. The proportions of male and female 

participants were approximately 56% and 44%, respectively. The 
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Table 5.-Summary of Subjects' Mortality Rate 

Participation 

One- Mortality 
End-of- Month- Rate 

Training Method Pre-Measure Training After (%) 

IBT Microsoft Word 
One, 8-hour day 42 42 32 23.8 
Two, 4-hour days 20 20 13 35.0 

IBT Excel 
One, 8-hour day 40 40 29 36.3 
Two, 4-hour days 22 22 16 27.2 

CBT Microsoft Word 
One, 8-hour day 6 6 6 0.0 
Two, 4-hour days 5 5 5 0.0 

CBT Excel 
One, 8-hour day 5 5 5 0.0 
Two, 4-hour days 5 5 5 0.0 

Total 145 145 111 23.4 

Note. IBT = instructor-based training, CBT = computer-based training. 

proportions of participants according to training session categories were 

65% for one, 8-hour day training course and 35% for two, 4-hour day 

training courses respectively. This implies that a majority of the employees 

prefer one, 8-hour day training course versus two, 4-hour day training 

courses. There were equal percentages of participation in both Microsoft 

Word and Excel classes (50%) indicating that both word processing and 

spreadsheet knowledge is needed equally in their job functions. However, 

the proportions of participation based on training methods were, 81% for 
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Table 6.--Subjects' Participation 

Time Schedules 

Time 1 Time 2 
One, 8-Hour Day Two, 4-Hour Days 

Training 
Method Male Female Both Male Female Both 

Microsoft Word 

IBT 16 16 32 6 7 13 

CBT 6 0 6 1 4 5 

Total Microsoft Word 22 16 38 7 11 18 

Excel 

IBT 18 11 29 10 6 16 

CBT 2 3 5 3 2 5 

Total Excel 20 14 34 13 8 21 

Total 42 30 72 20 19 39 

Note. IBT = instructor-based training, CBT = computer-based training. 

IBT and 19% for CBT, which indicates that a majority of employees prefer 

the IBT approach. 

The distribution of the subjects' learning styles (as measured by Kolb 

Learning Style Inventory) is shown in Table 7. Overall, there were 31% 

divergers, 27% convergers, 23% assimilators, and 19% accommodators. 

Further analysis of the subjects indicate that of the 21 CBT subjects, 19% 

were divergers, 48% convergers, 14% assimilators, and 19% 

accommodators, and of the 90 IBT subjects, 33% were divergers, 18% 

convergers, 26% assimilators, and 19% accommodators. 
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Table 7.--Cross-Tabulatiori of Training Methods 

Training Method 

IBT IBT CBT CBT 
One, 8-Hour Two, 4-Hour One, 8-Hour Two, 4-Hour 

Day Days Day Days 

Categories Word Excel Word Excel Word Excel Word Excel Total 

Learning Style 

Accommodator (1) 10 3 3 1 1 0 2 1 21 
Assimilator (2) 6 12 3 2 0 1 1 1 26 
Converger (3) 10 5 1 4 4 3 1 2 30 
Diverger (4) 6 9 6 9 1 1 1 1 34 

Total 32 29 13 16 6 5 5 5 111 

Education 

High school 13 12 4 9 0 0 0 0 38 
Undergraduate 9 10 3 2 3 1 0 1 29 
Graduate 4 3 3 3 1 2 3 2 21 
Post-graduate 1 0 0 0 2 2 2 2 9 
Other 5 4 3 2 0 0 0 0 14 

Total 32 29 13 16 6 5 5 5 111 

Work Experience 

1-5 years 1 6 1 0 0 0 0 0 8 
6-10 years 1 4 3 4 1 1 2 0 16 
11-15 years 4 2 0 3 0 0 1 2 12 
More than 15 years 26 17 9 9 5 4 2 3 75 

Total 32 29 13 16 6 5 5 5 111 

Prior Use of Microsoft Word or Excel 

Yes 11 15 4 5 4 5 2 4 50 
No 21 14 9 11 2 0 3 1 61 

Total 32 29 13 16 6 5 5 5 111 

Prior Use of Windows 

Yes 28 25 8 14 6 5 3 4 93 
No 4 4 5 2 0 0 2 1 18 

Total 32 29 13 16 6 5 5 5 111 

Use of Microsoft Word/Excel After Training 

Yes 16 19 5 12 4 5 4 3 68 
No 16 10 8 4 2 0 1 2 43 

Total 32 29 13 16 6 5 5 5 111 

Note: IBT = instructor-based training, CBT = computer-based training. 
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The distribution of the subjects according to their level of education 

is also represented in Table 7. There were five categories of education-high 

school, undergraduate, graduate, post-graduate, and other. Approximately 

34% of subjects were high school graduates, 26% undergraduates, 19% 

graduates, 8% post-graduates, and about 13% had other forms of education. 

The majority of IBT subjects had either undergraduate or high school 

education. Whereas the majority of CBT subjects were graduates or post-

graduates. This possibly explains why subjects with a higher education 

prefer self-paced training. 

Of the subjects sampled, 67.5% had more than 15 years of work 

experience, 10.8% had 11 to 15 years of work experience, 14.4% had 6 to 

10 years of work experience, and approximately 7.2% had 1 to 5 years of 

work experience. These percentages indicate that a large number of 

employees requiring training have been in the work force for a significant 

period of time. It also implies the possibility of downsizing which is a trend 

in the industries. It could also explain why the younger members of the 

work force do not need training in using a primitive software such as word 

processing or spreadsheets because they have more recent education 

experience. 

The percentages of the subjects who had used Microsoft Word or 

Excel before coming to the training class are shown in Table 7. Forty-five 
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percent of the subjects used the software before training and 55% did not. 

This suggests that the training was indeed needed. 

The distribution of subjects who were familiar and had used 

Windows prior to training is shown in Table 7. Of the total subjects, 

84.5% indicated that they had previously used Windows. Windows 

training was a prerequisite for employees enrolling in Microsoft Word or 

Excel classes. This explains why a large percentage of subjects were familiar 

with Windows. 

Before the one month follow-up performance test, subjects were 

asked if they had used Microsoft Word or Excel software during the one 

month period after the training. The results in Table 7 indicates that 61% 

of the subjects (58% IBT subject and 76% CBT subjects) had used the 

software after the training. However, except for a small number, the 

majority of the subjects indicated that their use was minimal. These data 

suggest that employees do not immediately use what they learn in training. 

Results of the Experiment 

In Chapter III, hypotheses were stated in terms of the relationships 

between training methods and learning style, training methods and task, 

training methods and training schedule, learning style and task, and the 

interaction effects these variables had on subjects' performance. This 

section presents the results of the statistical tests used in testing and 

analyzing the impact hypotheses. Each hypothesis will be restated in this 



162 

section and will be followed by the test results, analysis, and a brief 

interpretation. 

Criteria for Testing Hypotheses 

It was indicated in the previous chapter that there are two 

components of performance measure-quantitative and qualitative. The 

quantitative component refers to performance accuracy and qualitative 

component refers to end-user computing satisfaction (subjects' satisfaction 

with training). For each main hypothesis, subhypotheses were stated to test 

performance accuracy and end-user computing satisfaction. Performance 

accuracy was tested as an overall performance score and by each question 

category (menu, icon, control, and exhibit). End-user computing 

satisfaction was measured in four different categories: course, instructor 

(only for IBT because there was no instructor in CBT), facility, and overall. 

End-user computing satisfaction was calculated as an average of satisfaction 

values attributed to these four categories (three for CBT). Due to a large 

number of variables and categories involved in the study, hypotheses were 

not stated separately for each question category. However, impact of 

independent variables on dependent variables were analyzed for each 

category. For example, subhypotheses for performance accuracy measures 

at various times (e.g., at the pre-training, end-of-training, and one-month-

after-training) were analyzed to investigate if there was a significant 

difference in subjects' performance accuracy based on question categories. 
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Subhypotheses for end-user computing satisfaction were analyzed to 

investigate if there was a significant difference in subjects' satisfaction based 

on the course, facility, or overall satisfaction. The analysis to investigate the 

significance of satisfaction with an instructor was used only for the IBT 

subjects since there was no instructor involved in the CBT. 

Hypotheses were first stated to test the overall impact of independent 

variables on dependent variables. Subsequent subhypotheses were stated to 

test the impact of independent variables on dependent variables-the 

pre-training and at the end-of-training, at the pre-training and one-month-

after-training, and at the end-of-training and one-month-after-training. 

Each hypothesis was tested at a significance level of 5%. 

Hypothesis 1 

The first null hypothesis stated: 

HI-There is no difference in performance based on training method. 

This hypothesis was proposed to test whether subjects' performance 

will be significantly different based on training method. Subhypotheses la, 

lb, lc, le, If, and lg refer to the performance accuracy, the quantitative 

component of performance. Subhypothesis Id refers to subjects' 

satisfaction with the training, the qualitative component of performance. 

Results of Hypothesis 1 

A one-way ANOVA conducted on performance accuracy at the end-

of- training and one-month-after-training of all IBT and CBT subjects 
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combined using type of training as a factor with two levels, IBT and CBT, 

yielded the following results. Each of the F and p-values represent the 

values derived from the ANOVA tests. Hypothesis 1 was rejected for end-

of-training performance (Fim = 17.6, p = 0.00) and for one-month-after-

training performance (i7,>109 = 28.11, p = 0.000). This suggests that there is 

a significant difference in an individual's performance accuracy depending 

upon the training method used. CBT subjects' overall end-of-training 

performance and one-month-after-training performance was significantly 

better than IBT subjects. This result is clearly demonstrated by Exhibit 1 in 

Appendix I. While subject overall performance started at a lower point, 

rose substantially after training, and continued to rise slightly one month 

later, CBT subjects consistently outperformed IBT subjects. 

A further analysis of the performance was conducted according to 

categories of the questions used in performance measures. The results of 

statistical tests conducted to determine whether there was a significant 

difference in IBT and CBT subjects' performance based on each category of 

the test instrument are shown in Tables 8 and 9. The results of Table 9 

show that there was a significant difference in performance between IBT 

and CBT subjects in each of the categories. 

A better understanding of this data can be gained by an examination 

of Exhibits 2a, 2b, and 2c in Appendix I. As demonstrated by these 

exhibits, CBT subjects consistently outperformed IBT subjects not only for 

all time periods (before training, after training, and one-month-after 
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Table 8.--IBT versus CBT Performance-Overall 

Measure Overall F Overall p 

End-of-training 17.16 0.000 

Month-after-training 28.11 0.000 

Pre-trairiing and end-of-training .17 .670 

Pre-training and month-after-

training .69 .400 

End-of-training and month-after 

training .30 .480 

Note. IBT = instructor-based training, CBT = computer-based training. 

Table 9.--IBT versus CBT Performance in Each Category-Menu, Icon, 
Control, and Exhibit- for End-of-Training and Month-After-

Training Measures 

Menu Icon Control Exhibit 
Measure p-Value p-Value p-Value p-Value 

End-of-training 0.000 0.040 0.024 0.000 

Month-after-training 0.000 0.000 0.000 0.000 

Note. IBT = instructor-based training, CBT = computer-based training. 

training), but for all performance categories (menu, icon, control, and 

exhibit) as well. Furthermore, the pattern of difference is reasonably 

consistent (in a lower versus higher context) for all performance means, 

except exhibit. While CBT subjects demonstrated a relatively higher 
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performance on exhibits, IBT subjects were relatively lower (irrespective of 

time period). 

All of the performance characteristics for the three time periods are 

shown in Exhibit 3, Appendix I. It is clearly shown in Exhibit 3 that the 

lowest performance was registered for the beginning measures, while end-of-

training and one-month-after training measures were both substantially 

higher. Furthermore, the lowest performance was scored for the control and 

exhibit categories. 

Hla-There is no difference in accuracy at the pre-training and at the 

end-of-training between subjects receiving IBT and CBT. 

A one-way ANOVA test was conducted to test the difference between 

performance accuracy at the pre-training and end-of-training measures of all 

IBT and CBT subjects combined using type of training as a factor with two 

levels, IBT and CBT. Results of Table 8 show that this hypothesis was not 

rejected (Fl l09 = 0.17, p = 0.68). A two-sample test result was t = 0.32 

and p = 0.75. Statistically, there is no significant difference in performance 

accuracy at the pre-training and at the end-of-training measures between 

subjects receiving IBT and CBT. The average difference between the pre-

training and end-of-training performance for IBT subjects was 14.53% and 

16.29% for the CBT subjects. Thus, when pre-performance of IBT and 

CBT subjects were considered there was no significant difference between 

IBT and CBT subjects' performance accuracy. 
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Hlb-There is no difference in accuracy at the pre-training and one-

month-after-training between subjects receiving IBT and CBT. 

A one-way ANOVA test on the difference between performance 

accuracy at the pre-training and one-month-after-training of all IBT and 

CBT subjects combined using type of training as a factor with two levels, 

IBT and CBT did not reject this hypothesis (Fl log = .69 p = .40) as per the 

results in Table 8. A two-sample test result was t = 0.77 and p = 0.45. 

Statistically, there was no significant difference in accuracy at the pre-

training and one-month-after-training between subjects receiving IBT and 

CBT. However, CBT subjects' performance accuracy gain after training was 

19.4% compared to 15.7% performance accuracy gain of IBT subjects. 

Hlc-There is no difference in accuracy at the end-of-training and 

one-month-after-training between subjects receiving IBT and CBT. 

A one-way ANOVA test on the difference between performance 

accuracy at the end-of-training and one-month-after-training of all IBT and 

CBT subjects combined using type of training as factor with two levels, IBT 

and CBT, did not reject this hypothesis (F1 109=0.30, p =0.48). Table 8 

represents the results of Subhypothesis lc test. A two-sample test result 

was t = 0.52 and p = 0.61. Statistically, there is no significant difference in 

performance accuracy (end-of-training and month-after training) between 

subjects receiving IBT and CBT training. This shows that there was no loss 

of retention of learning of IBT and CBT subjects after training. 
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HId-There is no difference in end-user computing satisfaction 

between subjects receiving IBT and CBT. 

Kruskal-Wallis and Mann-Whitney tests were used to determine if 

there was a difference in end-user computing satisfaction between subjects 

receiving IBT or CBT. The subhypothesis was not rejected (p = 0.81). 

This indicates that there is no statistical significant difference in end-user 

computing satisfaction between subjects receiving IBT or CBT. Using the 

Marin-Whitney test, subhypothesis Id was not rejected (p = 0.40) as 

indicated by the results in Table 10. 

Table 10.-IBT versus CBT Performance-Average 

End-User 
Computing 

7-Value Measure p-

End-user computing satisfaction 0.40 

Note. IBT = instructor-based training, CBT = computer-based training. 

The results of this subhypothesis in each of the four categories of 

satisfaction were analyzed using the Kruskal-Wallis and Mann-Whitney 

tests (Table 11). Using the Kruskal-Wallis test, the subhypothesis was not 

supported for the course category (p = 0.22). The subhypothesis was also 

not supported in course category using the Mann-Whitney test (p = 0.22). 

This indicates that there is no statistical difference in satisfaction with the 

course between subjects receiving IBT or CBT. 
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Table 11.-Impact of Training Method on Subjects' Satisfaction 

Category of 
Satisfaction Course Instructor Facility Overall Average 

p-value 0.22 - - 0.03 0.31 0.40 

IBT 4.10 4.30 4.50 4.50 

CBT 3.80 N/A 4.80 4.00 4.20 

Note. IBT = instructor-based training, CBT = computer-based training. 

Using the Kruskal-Wallis and Mann-Whitney tests, the 

subhypothesis in the facility category was rejected (p = 0.034 and 0.036, 

respectively). This shows that there was a significant difference in 

satisfaction with the facility between subjects receiving IBT and CBT. 

These results indicate that CBT subjects were more satisfied with the 

facility than the IBT subjects. The average satisfaction with facility of IBT 

subjects was 4.34 compared to 4.83 of CBT subjects. However, the average 

satisfaction of IBT subjects was 4.5 compared to 4.2 of CBT subjects. 

Overall satisfaction rating was provided by IBT and CBT subjects. 

Subjects were asked to provide overall satisfaction so that the satisfaction 

with the course, instructor, and facility could be correlated. Using the 

Kruskal-Wallis and Mann-Whitney tests, subhypothesis Id was not rejected 

(p = 0.27 and 0.28 respectively) in the overall satisfaction category. This 

indicates that there is no statistical difference in overall satisfaction between 
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subjects receiving IBT or CBT training. In summary, IBT subjects rated 

satisfaction higher (not statistically significant) in all categories compared to 

CBT subjects, except in the facility category (Table 11). 

The next set of hypotheses tests were used to determine whether 

there were significant differences in performance accuracy of subjects at the 

beginning of training and at the end-of-training and one-month-after-

training of IBT or CBT subjects. 

Hle-The difference in accuracy of subjects at the pre-training and at 

the end of IBT or CBT is less than or equal to zero. 

Subhypothesis le was tested to determine whether there was a 

significant difference in performance accuracy of subjects at the pre-training 

and at the end of IBT or CBT. A dependent-sample (before and after) test 

was used to test subhypothesis le. The test results based on a 95% 

confidence interval of the (pre-training and end-of-training) accuracy 

performance data for both IBT and CBT subjects were calculated. A 

right-tail f-test of pre-training and end-of-training accuracy performance was 

also conducted. The mean value of (pre-training and end-of-trairiing) 

accuracy performance for IBT subjects was 14.53 and 16.29 for CBT 

subjects. Both mean values were within the 95% confidence interval 

indicating a statistically significant outcome, i.e., the subhypothesis was 

rejected for IBT subjects (t = 8.9, p = 0.000) and for CBT subjects 

(t = 3.09, p = .003). 
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The difference in performance accuracy per each category for pre-

training and end-of-training and pre-training and one- month-after training 

is shown in Table 12. These results represent both IBT and CBT subjects 

combined. These results are clearly demonstrated in Exhibit 4 in 

Appendix I. Although these measures were all statistically significant, the 

smallest p-value (.0004) is shown by the difference in performance for the 

menu category. 

Table 12.-Difference in Performance Accuracy 

Training 
Method 

Menu Icon Control Exhibit 
p-Value p-Value p-Value p-Value 

Pre-Training and End-of-Training 

Overall 0.004 0.000 0.000 0.001 

Pre-Training and One-Month-After 
Training 

Overall 0.000 0.000 0.000 0.002 

Note. Analysis of variance ̂ -values. 

Hlf~The difference in accuracy at pre-training and one-month-after-

training of the IBT subjects or CBT subjects is less than or equal to zero. 

Subhypothesis If was tested to determine if the performance accuracy 

of subjects a month after IBT or CBT was greater than at the beginning of 
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the training. A dependent sample (before and after) test was used to test 

subhypothesis If. 

The test results were based on a 95% confidence interval of the 

(pre-trairiing and a month-after-training) accuracy performance data for 

both IBT and CBT subjects. A right-tail f-test of (pre-training and month-

after-training) accuracy performance was also conducted. The mean value 

of (pre-training and month-after-training) accuracy performance for IBT 

subjects was 15.77 and 19.36 for CBT subjects. Both mean values were 

within the 95% confidence interval indicating a statistically significant 

outcome, i.e., the hypothesis was rejected for IBT subjects (t = 8.47, 

p = 0.00) and for CBT subjects (t = 4.53, p = .00). 

Subhypotheses leand If were further tested and analyzed to 

determine if there was a significant difference in performance accuracy of 

IBT or CBT subjects based on each category of the questions. The 

summary of the test results are shown in Table 13. The results show that 

the accuracy performance of subjects in icon related questions were 

significantly better values than menu, control, or exhibit related questions. 

There was no significant difference in accuracy performance of IBT or CBT 

subjects between the menu, control, or exhibit related questions. The 

accuracy performance of subjects in four categories of questions for IBT and 

CBT methods individually are shown in Tables 39 through 42 in Appendix 

A. 
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Table 13.--IBT and CBT Subjects Combined 

Menu Icon Control Exhibit 
Category ^-Value /7-Value p-Value /7-Value 

End-of-T raining 

Menu — 

Icon 0.000 . . 

Control 0.560 0.000 
Exhibit 0.950 0.000 0.720 — 

One-Month-After-T raining 
Menu — 

One-Month-After-T raining 

Icon 0.000 . . 

Control 0.081 0.000 
Exhibit 0.190 0.000 0.920 — 

Note. IBT = instructor-based training, CBT = computer-based training. 

The results of Table 42 in Appendix A and Exhibit 5a and 5b in 

Appendix I show that there was a significant difference in performance 

between either the pre-training and end-of-training measures or pre-training 

and one-month-after-training measures. The performance difference is 

displayed in Exhibit 5a (end-of-training less pre-training) for IBT and CBT 

subjects. These differences are demonstrated for each category of questions. 

The performance difference between one-month-after and pre-training is 

illustrated in Exhibit 5b. These exhibits clearly indicate that training 

significantly improves performance. The difference is largest for the icon 
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category questions. Therefore, the results indicate that there is a statistical 

significant improvement in the subjects' performance as a result of training. 

Hlg-The difference in accuracy performance measured at the end-of-

training and one-month-after-training of IBT or CBT subjects is less than or 

equal to zero. 

Subhypothesis lg was tested to determine whether the performance 

accuracy of subjects at the end of IBT or CBT training was greater than a 

month-after-training. A dependent sample (before and after) test was used. 

The results were based on a 95% confidence interval of the (end-of-training 

and one-month-after-training) accuracy performance data for both IBT and 

CBT subjects. A right-tail f-test of (end-of-training and one-month-after-

training) accuracy performance was also conducted. The mean value of 

(end-of-training and one-month-after-training) accuracy performance for 

IBT subjects was 1.23 and 3.07 for CBT subjects. Both mean values were 

outside the 95% confidence interval, indicating a statistically nonsignificant 

outcome, i.e., the null subhypothesis was not rejected for IBT subjects 

(t = 0.84, p = 0.20) or for CBT subjects (t = 0.95, p = 0.18). 

These results were further analyzed by testing the difference between 

end-of-training and month-after-training accuracy performance of IBT and 

CBT subjects in each of the categories. These results are shown in Table 42 

in Appendix A The /7-values for IBT subjects in menu, icon, control, and 

exhibit categories were 0.05, 0.97, 0.93, and 0.96; respectively and 0.31, 

0.50, 0.34, and 0.89 for CBT subjects; respectively. This shows that the 
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result was significant only in menu category for IBT subjects. This is 

demonstrated in Exhibit 5c in Appendix I. The results further show that 

performance difference between one-month-after and end-of-training in the 

icon category was more than the menu category for the CBT subjects. As 

shown in Exhibit 5c, the performance difference between one-month-after 

and end-of-training was nearly zero for IBT subjects compared to CBT 

subjects. 

The test results of determining significant difference in performance 

accuracy (pre-training and one-month-after-pre-training and pre-training 

and end-of-training) of IBT and CBT subjects is shown in Table 42 in 

Appendix A. The results show the comparison of performance accuracy in 

menu, icon, control, and exhibit categories. The ^-values for IBT subjects in 

menu, icon, control, and exhibit categories were 0.1, 0.97, 0.91, and 0.97; 

respectively and 0.42, 0.63, 0.71, and 0.90 for CBT subjects; respectively. 

Statistically significant results are shown only in the IBT menu category. 

Differences in performance accuracy among other categories were 

statistically nonsignificant. 

Overall Results of Hypothesis 1 

The summary of Hypothesis 1 results is shown in Table 14. The 

overall results of Hypothesis 1 indicate CBT training to be more effective 

than IBT, which implies that corporations should consider CBT as a part of 

their training strategy. There was no significant difference in performance 
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Table 14.~Hypothesis 1 Test Results 

H# Hypothesis Variables Results 

1 There is no difference in 
performance based on training 
method. 

Training methods and per-
formance accuracy (measured at 
the end-of-training and a 
month-after-training. 

Rejected for 
overall and each 
question 
categories. 

la There is no difference in 
accuracy at the pre-training and 
end-of-training between 
subjects receiving IBT and CBT 
training. 

Training methods and per-
formance accuracy difference 
between pre-training and end-
of-training. 

Failed to reject. 

lb There is no difference in 
accuracy at the pre-training and 
a month-after-training between 
subjects receiving IBT and CBT 
training. 

Training methods and per-
formance accuracy difference 
between pre-training and a 
month-after-training. 

Failed to reject. 

lc There is no difference in 
accuracy at the end-of-training 
and a month-after-training 
between subjects receiving IBT 
and CBT training. 

Training methods and per-
formance accuracy difference 
between end-of-training and a 
month-after-training. 

Failed to reject 

Id There is no difference in end-
user computing satisfaction 
between subjects receiving IBT 
and CBT training. 

Training methods and end-user 
computing satisfaction at the 
end-of-training. 

Failed to reject 
for all except 
facility category 
(p - .036). 

le The difference in accuracy of 
subjects at the pre-training and 
at the end-of IBT or CBT is less 
than or equal to zero. 

Training method and per-
formance accuracy. 

Rejected. 

If The difference in accuracy of 
subjects at pre-training and a 
month-after the IBT or CBT is 
less than or equal to zero. 

Training method and per-
formance accuracy. 

Rejected. 

The difference in accuracy 
performance measured at the 
end-of-training and a month-
after-training of IBT or CBT 
subjects was less than or equal 
to zero. 

Training method and per-
formance accuracy. 

Rejected. 

Note. IBT = instructor-based training, CBT = computer-based training. 
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accuracy of the subjects one-month-after-training versus end-of-training. 

However, several reasons explain why CBT subjects performed significantly 

better than IBT subjects. The average education level of CBT subjects was 

at least college undergraduate or better. Approximately 38% of the CBT 

subjects were postgraduates and 38% were graduates. Among the IBT 

subjects, 42% were high school graduates, 26.6% were undergraduates, 

14.4% graduates, 1% postgraduate, and 15.5% had other education. 

Seventy-one percent of the CBT subjects and 38.8% of the IBT subjects 

used Microsoft Word or Excel before the training. Thus, the higher level of 

education and use of Word or Excel may explain why the CBT subjects 

performed better than IBT subjects. 

During the course of this study, it was observed that the enrollment 

for CBT classes was much lower than that for the IBT classes. IBT and 

CBT classes were announced several times each month to increase 

enrollment, but the employees preferred IBT. The ratio of IBT to CBT 

participation in the study was approximately 4.3 to 1. This clearly indicates 

that irrespective of the training method, majority of employees prefer the 

presence of an instructor in a classroom (this could be a reflection of 

subjects' familiarity with the training environment). Participation of CBT 

subjects may imply that they are self-starters and prefer self-paced training. 

The results of comparisons of performance accuracy in each category 

such as menu, icon, control, and exhibit also indicated several key 

differences. Comparison of performance accuracy of subjects across menu, 
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icon, control, and exhibit questions indicated that both IBT and CBT 

subjects performed significantly better in the icon category when compared 

to the other categories. This implies that subjects either prefer or more 

easily understand the commands and functions represented in icon format 

better than in other formats. 

Both IBT and CBT subjects' performance accuracy was significantly 

better one-month-after-training than end-of-training in the menu category. 

Also, performance accuracy in the menu category was significantly better 

than control and exhibit categories. This suggests that subjects can 

comprehend menu commands more easily than the control commands or 

may be able to interpret the commands used in creating the exhibit. 

Overall, there was no significant difference in end-user computing 

satisfaction in all categories-course, instructor, facility, overall, and average 

satisfaction-among IBT and CBT subjects. However, when satisfaction 

level was tested for each category, CBT subjects showed significantly more 

satisfaction with facility than IBT subjects. This difference may be 

attributed to several factors. CBT offers an independent environment 

where subjects are under their own control. It is also possible that because 

there is no interference from other students, CBT subjects can focus on 

their training material better than IBT subjects. The IBT environment is 

controlled by the instructor, other participants, their interactions, and their 

individual differences. Such an environment may have to be compromised 

by each participant. The self-paced feature of CBT offers freedom to CBT 
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subjects to take a break at any time. In summary, the facility and 

environment offered by CBT seem to be superior to IBT as indicated by this 

study. 

Hypothesis 2 

The second null hypothesis stated: 

H2-There is no difference in performance resulting from differences 

in training schedules. 

This hypothesis was proposed to test whether subjects' performance 

will be significantly different based on training schedules. The end-of-

training and one-month-after-training results indicated that the overall 

hypothesis was not rejected (FU09 = 1.66, p = 0.2 and F1>109 = 0.0 and 

p = 0.97). This hypothesis was further divided into four subhypotheses. 

Each subhypothesis represents the type of performance and time that the 

performance was measured. 

Subhypotheses 2a, 2b, and 2c refer to the performance accuracy, 

quantitative component of performance. Subhypothesis 2d refers to 

subjects' satisfaction with the training, the qualitative component of 

performance. Subhypothesis 2d was further analyzed to test for a 

significant difference in subjects' satisfaction based on the course, facility, or 

overall satisfaction. Subhypothesis 2d refers to subjects' satisfaction with 

the training schedule: one, 8-hour day or two, 4-hour days of training. 



180 

Results of Hypothesis 2 

A one-way ANOVA test was conducted on performance accuracy, at 

the end-of-training and one-month-after-training of all IBT and CBT 

subjects combined, using training schedule as a factor with two levels, one, 

8-hour day and two, 4-hour days. A summary of the results of the 

subhypotheses is presented as follows: 

H2a~There is no difference in accuracy at the pre-training and at the 

end-of-training resulting from differences in training schedule. 

Subhypothesis 2a was not rejected (F1109 = 0.01, p = 0.911), 

meaning that the training schedule has no significant impact on the 

difference in accuracy at the pre-training and the end-of-training 

performances. The results of ANOVA to test the significance of training 

schedule on end-of-training accuracy performance were FU 0 9 = 1.66, 

p = 0.201. Thus, the training schedule had no significant impact on either 

the difference in the pre-training and end-of-training or the end-of-training 

accuracy performances. 

A further analysis of the accuracy performance was conducted 

according to the categories of questions used in performance measures, as 

was done in analyzing Hypothesis 1. The results of statistical tests 

conducted to determine if there was a significant difference in subjects' 

performance based on training schedule in each category are shown in Table 

15. It is indicated by the ^-values in each category of questions that the 

impact of training schedule on performance accuracy at the end-of-training 

was not statistically significant. 
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Table 15.--Impact of Training Schedule on Performance Accuracy 

Category of 
Questions Menu Icon Control Exhibit 

End-of-T raining 

p-value 0.938 0.223 0.138 0.277 

One-Month-Aft er-T raining 

p-value 0.638 0.061 0.751 0.161 

Note. Analysis of variance ̂ -values are shown in the table for each 
category. 

H2b~ There is no difference in accuracy at pre-training and one-

month-after-training resulting from differences in training schedule. 

Subhypothesis 2b was not rejected (Fl l09 = 2.53, p = 0.115), 

meaning that the training schedule had no significant impact on the 

difference in accuracy at the pre-training and one-month-after-training. The 

results of ANOVA to test the significance of training schedule on month-

after-training accuracy performance were Fll09 = 0.00, p = 0.976. Thus, 

training schedule had no significant impact on either the difference in the 

pre-training and month-after-training or month-after-training accuracy 

performances. 

The results of statistical tests conducted to determine if there was a 

significant difference in subjects' performance based on training schedule in 
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each category is shown in Table 15. As shown by the results, the impact of 

training schedule on performance accuracy one-month-after-training was 

not significant in all categories. However, at a significance level of 10%, the 

performance accuracy of subjects completing one, 8-hour day training 

schedule was significantly better (p = 0.061) in responding to the icon 

category of the questions. The mean performance accuracy score for 

subjects completing one, 8-hour day training schedule was 72% compared 

with 62.74% completing a two, 4-hour day training schedule. 

H2c--There is no difference in accuracy at the end-of-training and 

one-month-after-training resulting from differences in training schedule. 

Subhypothesis 2c was proposed to test whether training schedule had 

a significant impact on differences in subjects' performance accuracy at the 

end-of-training versus month-after training. Subhypothesis 2c was rejected 

(^1,109
 = ^ .63, p = 0.05). This suggests that the training schedule has 

significant impact on the difference in accuracy at the end-of-training and 

month-after-training. The average gain in performance accuracy of subjects 

completing a two, 4-hour day training schedule was 5% versus subjects 

completing a one, 8-hour day training schedule (-0.26%). This implies that 

the subjects in the two, 4-hour day training schedule have a better retention 

than the subjects in the one, 8-hour day training schedule. 

The results of statistical tests conducted to determine if there was a 

significant difference in subjects' performance based on training schedule in 

each category is shown in Table 16. As shown by the results, the impact of 
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Table 16.--Impact of Training Schedule on Performance Accuracy 
One-Month-After-Training and at End-of-Training 

Category of 
Questions Menu Icon Control Exhibit Overall 

p-value 0.576 0.481 0.050* 0.010* 0.059 

Note. Analysis of variance ̂ -values are shown in the table for each 
category. Significant at 596 significance level. 

training schedule on performance accuracy is significant for control 

(Fj 109 = 3.93, p = 0.05) and exhibit (FU09 = 6.94,/; = 0.01) categories. 

Results were not significant for menu and icon categories. The average gain 

in performance accuracy of subjects in a two, 4-hour day training schedule 

was 7.10% in the control category and 10.95% in the exhibit category 

versus -1.82% in the control category and -6.07% in the exhibit category for 

a one, 8-hour day training schedule. These results are shown in Exhibit 6 in 

Appendix I. The performance difference between one-month-after training 

and end-of-training was more significant for the exhibit category than the 

control category. The interaction effect of training schedule and training 

method is indicated by the non-parallel lines. This further explains the 

overall significant result discussed earlier. 

H2d- There is no difference in end-user computing satisfaction 

resulting from differences in training schedule. 
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A Kruskal-Wallis test was used to determine whether there was a 

difference in end-user computing satisfaction between subjects receiving 

one, 8-hour day training or two, 4-hour day training sessions. 

Subhypothesis 2d was not rejected (p = .161) for the average end-user 

computing satisfaction. This indicates that there is no statistical significant 

difference in end-user computing satisfaction between subjects receiving 

one, 8-hour day or two, 4-hour days of training. 

Further testing of subhypothesis 2d in five categories-course, 

instructor, facility, overall, and average of course indicated mixed results. 

The results are summarized in Table 17. The results indicated that the 

impact of training schedule on subjects' satisfaction with the course is 

statistically significant at a 10% level (p-value = 0.065). The average mean 

satisfaction level of two, 4-hour day subjects was 4.48 versus 4.24 of one, 8-

hour day subjects. 

Table 17.-Impact of Training Schedule on Subjects' Satisfaction 

Category of 
Satisfaction Course Instructor Facility Overall Average 

/7-value 0.065 0.447 0.859 0.110 0.161 

one, 8-hour day mean 
satisfaction 4.000 4.890 4.410 4.500 4.240 

two, 4-hour day mean 
satisfaction 4.360 4.880 4.400 5.000 4.480 
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Overall Results of Hypothesis 2 

The summary of the results of Hypothesis 2 is shown in Table 18. 

Satisfaction with the course of subjects in two, 4-hour day training classes 

was 4.36 versus 4.00 of subjects in the one, 8-hour day training class. Also, 

the overall satisfaction as rated by subjects is marginally significant 

(p = 0.11). 

Table 18.--Hypothesis 2 Test Results 

H# Hypothesis Variable Results 

There is no difference in 
performance resulting from 
differences in training schedules 

2a There is no difference in 
accuracy at the pre-training and 
at the end-of-training resulting 
from differences in training 
schedule. 

2b There is-no difference in 
accuracy at the pre-training and 
a month-after-training resulting 
from differences in training 
schedule. 

2c There is no difference in 
accuracy at the end-of and a 
month-after training resulting 
from differences in training 
schedule. 

2d There is no difference in end-
user computing satisfaction 
resulting from differences in 
training schedule. 

Training schedules and 
performance accuracy at the 
end-of-training and a month-
after-training. 

Training schedules and 
performance accuracy 
{measured at the pre-training 
and end-of-training). 

Training schedules and 
performance accuracy difference 
between pre-training and a 
month-after-training. 

Training schedules and 
performance accuracy difference 
between end-of-training and a 
month-after-training. 

Training schedules and end-user 
computing satisfaction at the 
end-of-training. 

Failed to reject 
(p = .2 and 
p = 0.97). 

Failed to reject 
(p = 0.91). 

Failed to reject 
(p = 0.11). 

Rejected 
(p = .05) 
control 
(p = .05) and 
exhibit 
(p = .01). 

Failed to reject 
(p = 0.11) 
course 
(p = .06). 

Note. IBT = instructor-based training, CBT = computer-based training. Analysis of variance 
p-values are shown for each category in the table. 
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The above analysis indicates that two, 4-hour day training is more 

effective in acquiring longer retention of learning than one, 8-hour day 

training. The general comments of the subjects in a two, 4-hour day 

training course was that they could share their time between training and 

the workplace. However, the subjects in the one, 8-hour day training class 

wanted to get over with all their training in one day. These comments 

indicate that there is no set criteria for choosing a specific training schedule 

except for an individual's preference or convenience. 

Hypothesis 3 

Hypothesis 3 stated: 

H3--There is no interaction effect of training methods and training 

schedules on the performance of subjects. 

A one-way ANOVA was conducted to test the interaction of training 

methods and training schedule on performance accuracy at the end-of-

training and one month-after-training of all IBT and CBT subjects 

combined using training schedule as a factor with two levels, one, 8-hour 

day and two, 4-hour days. Hypothesis 3 was further divided into 

subhypotheses to test the interaction effect of training methods and 

schedules on the performance accuracy of the subjects. 

Results of Hypothesis 3 

A one-way ANOVA was conducted on performance accuracy, at the 

end-of-training and a month-after-training of all IBT and CBT subjects 
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combined. The purpose was to test if there was a significant effect of an 

interaction of training methods and training schedule on performance 

accuracy and satisfaction. A summary of the results of Hypotheses 3 is 

presented as follows. 

H3a~There is no interaction effect of training methods and training 

schedules on the accuracy at the pre-training and at the end-of-training of 

subjects. 

Subhypothesis 3a was proposed to test the interaction effect of 

training methods and training schedules on the performance accuracy at the 

pre-training and at the end-of-training of subjects. In addition to the 

overall test, subhypothesis 3a was further analyzed in four performance 

categories-menu, icon, control, and exhibit. Regression analysis was used 

to test the interaction effects. A complete regression model and a reduced 

model were developed to calculate the partial F statistic. The tests 

indicated that the interaction was not significant in any of the categories, 

including the overall category. A summary of the tests for each category is 

shown in Table 19. The partial F and corresponding p-values for each of 

the categories were: menu, Fx>92 = .32, p = .59; icon, Fl 92 = 0, p = .92; 

control, Fj 92 = 0.54, p =0.45; exhibit, Fl92 = 1.51, p = 0.21; and overall, 

Fi 92 = 0.61, p = 0.43; respectively. Impact of all other interactions were 

also included in the regression model. This means the interaction of 

training methods and training schedule can be dropped from the model. 
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Table 19.--Impact of Interaction of Training Method and Schedules on 
Performance Accuracy (All Other Interactions Included) 

Performance 
Menu Icon Control Exhibit Overall 

End-of-training and r2 = .154 r2 = .314 r2 = .142 r2 = .267 r2 = .244 
pre-training r2 = .151 r2 = .314 r2 = .137 r2 = .255 r2 = .239 pre-training 

FlS 2 = .32 1̂.92 = 0 & 1.92 = .54 F 1,92 = 1.51 F 1,92 = .61 

Month-after - r2 = .136 r* = .339 r2 = .134 r2 — .454 r2 = .300 
pre-training .115 .315 r2 = .134 r2 = .438 r2 = .297 pre-training 

1̂,92 = 2.23 P 1.92 = 3.3" •̂ 1.92 = 0 F 1,92 = 2.71 F 1,92 = .39 

Month-after and r 2 - .224 r2 = .178 r2 = .228 .319 r2 = .307 
end-of training r1- .170 r2 = .135 r2 = .223 r2 = .316 r2 = .307 end-of training 

F1,92 « 6.4* Fl.92 

• 00 
rr 1! P1.92 = .59 F 1,92 - .405 1̂,92 = 0 

*F significant at 5% significance level. 
**F significant at 10% significance level. 

H3b--There is no interaction effect of training methods and training 

schedules on the accuracy at the pre-training and one-month-after-training 

of subjects. 

Subhypothesis 3b was proposed to demonstrate the impact of 

interaction of training methods and training schedule on the performance 

accuracy at the beginning and one-month-after-training of subjects. 

Subhypothesis 3b was also further analyzed in the four performance 

categories. The partial F and corresponding p-values for each of the 

categories were: menu, F192 = 2.23, p = 0.14; icon, Fl 92 — 3.3, p = 0.07; 

control, F192 = 0.0, p = 0.89; exhibit, Fh92 = 2.71, p = 0.10; and overall, 

Fi,92 = 0.39, p = 0.49; respectively. Thus, Subhypothesis 3b was not 
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supported. However, Subhypothesis 3b was significant for the icon and the 

exhibit categories at the 10% significance level. 

H3c~There is no interaction effect of training methods and training 

schedules on the accuracy at the end-of-trairiing and one-month-after-

training of subjects. 

Subhypothesis 3c was proposed to test whether there was interaction 

effect of training methods and training schedules on the performance 

accuracy at the end-of-training and one-month-after-training of subjects. A 

complete and reduced regression model was developed. A partial jF-test was 

conducted to determine any interaction effect. The partial F and 

corresponding p-values for each of the categories were: menu, Fh92 = 6.4, 

p = 0.01; icon, F192 = 4.81, p = 0.03; control, Fl92 = 0.59, p = 0.43; 

exhibit, F192 = 0.40, p = 0.55; and overall Fl>92 = 0.30, p = 0.94; 

respectively. Analysis indicated that the interaction was significant for 

menu (F1>103 = 6.4, p = 0.01) and icon (Fh 103 = 4.81, jv = 0.03) categories. 

The relationship between training schedule and performance in menu and 

icon categories is demonstrated in Exhibits 7a and 7b of Appendix I, 

respectively. As shown in Exhibit 7a, CBT subjects performed much worse 

on a two-day schedule. It is also shown in Exhibit 7b that the worst 

performance by CBT subjects was for the icon category on a two-day 

schedule. A poorer performance was also repeated by IBT subjects on a 

one-day schedule. It was indicated in the previous hypothesis that subjects' 

learning retention was better in a two, 4-hour day training course than for 
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the subjects in a one, 8-hour day training course. Analysis of the 

interaction effect of methods and schedules on performance accuracy at the 

end-of-training and one-month-after-training indicates similar results. 

H3d~There is no interaction effect of training methods and training 

schedules on the end-user computing satisfaction. 

Subhypothesis 3d was proposed to test the interaction between 

training method and training schedule on subjects' satisfaction. The partial 

F and corresponding ̂ -values for each of the categories as shown in Table 

20 were: course, Ful03 = 1.22, p = 0.29; instructor, FU 0 3 = 2.58, p = 0.2; 

facility, FU 0 3 = 1.19, p = 0.32; overall, F192 = 4.8, p = 0.042; and average 

satisfaction, FU 0 3 = 3.11,p = 0.10; respectively. The result was significant 

in the overall category with a partial F h m = 4.8, p = 0.042. Both IBT and 

CBT subjects registered a higher overall satisfaction with the two-day 

schedule as shown in Exhibit 8 in Appendix I. The interaction effects for 

course, instructor, facility, and average satisfaction were statistically not 

significant. However, average satisfaction was significant with a partial 

Fx J03 = 3.11 at a 10% significance level. 

Table 20.-Impact of Interaction of Training Method and Schedules on 
End-User Computing Satisfaction 

Satisfaction 
Measure Course Instructor Facility Overall 

Average 
Satisfaction 

End-of-
training 

r 2 - .241 
r2 - .232 
F u o 3 - 1.22 

r2 = .08 
r2 = .057 
F i,io3 = 2 . 5 8 

i2 = .223 
/*= .214 
Fum = 1-19 

r2 = .359 
r2« .329 
f i . io3~4.8-

r2 = .272 
r1 = .250 
F,,103 = 3.11** 

•Significant at 5% significance level. 
* "Significant at 10% significance level. 
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Overall Results of Hypothesis 3 

The results of Hypothesis 3 are summarized in Table 21. The above 

analysis indicates that interaction effect of training method and training 

schedule is significant both for performance accuracy at end-of-training and 

one-month-after-training and overall user satisfaction. The results of 

month-after-performance accuracy demonstrated that the two, 4-hour day 

subjects performed significantly better than the one, 8-hour day subjects in 

the menu and icon categories questions, i.e., they had longer retention of 

learning compared to one day training subjects. 

Table 21 .-Hypothesis 3 Test Results 

H# Hypothesis Variable Results 

3a There is no interaction effect of 
training methods and training 
schedules on the accuracy at 
the pre-training and at the end-
of-training of subjects. 

3b There is no interaction effect of 
training methods and training 
schedules on the accuracy at 
the pre-training and a month-
after-training of subjects. 

3c There is no interaction effect of 
training methods and training 
schedules on the accuracy at 
the end-of-training and a' 
month-after-training of 
subjects. 

3d There is no interaction effect of 
training methods and training 
schedules on the end-user 
computing satisfaction. 

Training methods and training 
schedules and performance 
accuracy (measured at the pre-
training and end-of-training) 

Training methods and training 
schedules and performance 
accuracy difference between 
pre-training and a month-after-
training. 

Training methods and training 
schedules and performance 
accuracy difference between 
end-of-training and a month-
after-training. 

Training methods and training 
schedules and end-user 
computing satisfaction at the 
end-of-training. 

Failed to reject. 

Failed to reject 
icon (p = .07) 
and exhibit 
(p-.i). 

Rejected menu 
(p - .01) and 
icon (p — .03). 

Rejected overall 
(p = .04). 
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Even though the subjects did not show significant differences in satisfaction 

in course, facility, and instructor categories, two, 4-hour day subjects 

indicated significantly higher levels of overall satisfaction. The results 

suggest that interaction of training method and schedule should be 

considered when a long-term-learning retention is desired. 

Hypothesis 4 

Hypothesis 4 stated: 

H4-There is no difference in performance between subjects receiving 

word processing training and the subjects receiving spreadsheet training. 

Hypothesis 4 was proposed to test the impact of training task 

(Microsoft Word or Excel) on the subjects' performance accuracy and 

satisfaction. This hypothesis was further divided into four subhypotheses: 

4a, 4b, and 4c refer to the performance accuracy, the quantitative 

component of performance. Subhypothesis 4d refers to subjects' 

satisfaction with the training, the qualitative component of performance. 

Results of Hypothesis 4 

A one-way ANOVA test was conducted on performance accuracy, at 

the end-of-training and a month-after-training of all IBT and CBT subjects 

combined, using training task as a factor with two levels, Microsoft Word 

and Excel. The following discussion summarizes the results of 

Subhypotheses 4a through 4d. Subhypothesis 4a, 4b, and 4c were tested 

for the overall performance accuracy and also in four categories-menu, icon, 

control, and exhibit. 
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H4a--There is no difference in accuracy at the pre-training and at the 

end-of-training between subjects receiving word processing training and the 

subjects receiving spreadsheet training. 

Subhypothesis 4a was not rejected (FllQ9 = 1.08, p = 0.302). The 

mean performance of Microsoft Word task was 13.17 versus the mean 

performance of Excel task at 16.59. These scores are the average differences 

between the pre-training and end-of-training performance measures. 

The results of statistical tests conducted to determine whether there 

was a significant difference in subjects' performance based on training task 

in each category are shown in Table 22. The results show that the impact 

of training task on performance accuracy is significant in the exhibit 

category (F1109 = 6.19, p = 0.014). It is insignificant for menu 

(̂ * 1,109 = 1*42, p = 0.23), icon (Fllog = 1.89, p = 0.17), and control 

categories (F1109 = 0.68, p = 0.41). The average gain in performance 

accuracy of subjects in Excel training was 21.64% in exhibit category versus 

6.93% for Word training. 

H4b~There is no difference in accuracy at the pre-training and one-

month-after-training between subjects receiving word processing training 

and the subjects receiving spreadsheet training. 

Subhypothesis 4b was rejected (FllQ9 = 5.15, p = 0.025). The net 

gain in mean performance of the Microsoft Word task one-month-after 

training was 12.68 versus the mean performance of the Excel task was 

20.30. Thus, the training was more effective for the Excel program than for 
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Table 22.~Impact of Task on Performance Accuracy 

Training Task Menu Icon Control Exhibit 

Microsoft Word/Excel 

End-of-Training and Pre-Performance 

1̂,109 = 1-42 Furn = 1-89 F U 0 9 = 0.68 F1109 = 6.19 
p = 0.236 p = 0.172 p = 0.411 p = 0.014* 

Microsoft Word/Excel 

One-Month-After-Training and Pre-Performance 

F u w = 0.03 
p = 0.870 

F 1.109 ~ 3-85 
p = 0.052** 

Fuw = 5.58 F u w = 19.66 
p - 0.020* p « 0.000* 

Microsoft Word/Excel 

One-Month-After-Training and End-of-Training 

= 2.10 "̂i,io9 = 0.50 *̂1,109 ~ 3.63 1̂,109 = 8.26 
p = 0.151 p = 0.481 p = 0.060** p = 0.005* 

Note. Analysis of variance /^-values are shown in the table for each category. 
*Significant at 5% significance level. 
** Significant at 10% significance level. 

the Microsoft Word program. The number of subjects who used Microsoft 

Word or Excel during the period of one-month-after-training is 

demonstrated in Table 7. The results indicate that 71% of Excel subjects 

used Excel during the period whereas 51% of Microsoft Word subjects used 

Microsoft Word during the same period. These results explain why training 

seemed more effective for the Excel subjects than Microsoft Word subjects. 

The results further indicated that the score of Microsoft Word subjects was 

lower one-month-after the training than at the end-of-training. Thus, it was 
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concluded that the use of software after the training increases the retention 

of learning. 

The results of statistical tests conducted to determine whether there 

was a significant difference in subjects' performance based on training task 

in each category of questions used in performance measures is shown in 

Table 22. The results show that the impact of training task on performance 

accuracy is significant for icon (FU09 = 3.85, p = 0.05), control 

(̂ 1,109 = 5.58, p = 0.020), and exhibit (FU09 = 19.66, p = 0.0) categories. 

The average gain in performance accuracy of subjects in Excel training were 

29.67% in icon, 9.18% in control, and 30.44% in exhibit categories. For 

the subjects in Microsoft Word training, the average gain in performance 

accuracy were, 19.64% in icon, 21.73% in control, and -1.89% in exhibit 

categories. In the control category, the average gain in performance 

accuracy of Microsoft Word subjects was better than Excel subjects. This 

difference could be due to the frequent use of control commands by 

Microsoft Word subjects. However, an explanation for this needs further 

investigation. 

The number of subjects using Microsoft Word or Excel software is 

shown in Table 7. Fifty-two percent of subjects in Excel training used Excel 

prior to training, compared to 38.5% of subjects in Microsoft Word training 

using Microsoft Word prior to training. These numbers help explain the 

difference in performance accuracy of Excel and Microsoft Word subjects 

for both subhypotheses 4a and 4b. 
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H4c--There is no difference in accuracy at the end and one-month-

after-training between subjects receiving word processing training and the 

subjects receiving spreadsheet training. 

Subhypothesis 4c was not rejected (Fll09 = 2.51, p = 0.11). The 

results of subhypothesis 4b demonstrated that use of training task after 

training results in longer retention. When the net gain in performance at 

the end-of-training and one month after training were compared, the results 

were not statistically significant. However, the average mean score was 

lower for Microsoft Word subjects compared to Excel subjects. 

A further analysis of the accuracy performance was conducted 

according to the categories of questions used in performance measures. The 

results of statistical tests conducted to determine whether there was a 

significant difference in subjects' performance based on training task in each 

category is shown in Table 22. The results show that the impact of training 

task on performance accuracy is significant for the exhibit category 

(Fi,io9 - 8.26, p = 0.0). For the control category, performance accuracy was 

significant at the 10% significance level (Fl l09 = 3.63, p = 0.060). The 

average gain in performance accuracy of subjects in Excel training were 

-2.82% and 8.8% in control and exhibit categories, respectively. For 

subjects in Microsoft Word training the average gain in performance 

accuracy was 5.37% and -8.82% in control and exhibit categories, 

respectively. In the control category, the average gain in performance 
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accuracy of Microsoft Word subjects was better than Excel subjects as 

indicated in subhypothesis 4b. 

The performance difference for exhibit and control are demonstrated 

in Exhibits 9a and 9b in Appendix I. In Exhibit 9a, the relationship 

between the exhibit performance measurement are shown for Word and 

Excel. Word subjects obviously had difficulty with exhibit measures after 

one month (both pre- versus one-month and end- versus one-month show a 

decline in performance). For Excel, exhibit performance gains exists for all 

time periods. Yet, in Exhibit 9b, Word subjects registered significant 

improvement in the control category between pre-trairting and one-month-

after training. 

H4d--There is no difference in end-user computing satisfaction 

between subjects receiving word processing training and the subjects 

receiving spreadsheet training. 

A Kruskal-Wallis test was used to examine Subhypothesis 4d. 

Subhypothesis 4d was not rejected for the average end-user computing 

satisfaction (p = .693). This indicates that there is no statistical significant 

difference in end-user computing satisfaction between subjects receiving 

Microsoft Word or Excel training. Subhypothesis 4d was further tested for 

five categories-course, instructor, facility, overall, and average of course. 

The results are summarized in Table 23. The results indicate that subjects' 

satisfaction was statistically not significant in any of the categories of 

satisfaction. 
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Table 23.~Impact of Task on End-User Computing Satisfaction 

Category of 
Satisfaction Course Instructor Facility Overall Average 

/7-value 0.657 0.296 0.494 0.548 0.693 

Overall Results of Hypothesis 4 

The summary of Hypothesis 4 test results are summarized in Table 

24. Overall, the above analysis indicate that Excel training was more 

effective in longer retention of learning than Microsoft Word training. The 

rationale for this difference was that 70% of Excel subjects used Excel after 

the training compared to 51% of Microsoft Word subjects who used 

Microsoft Word after the training. However, the subjects1 satisfaction was 

not significantly different for Excel than Microsoft Word. Overall, task 

difference showed significant impact on immediate and long-term training 

outcomes. 

Hypothesis 5 

Hypothesis 5 stated: 

H5--There is no interaction effect of task type and training method 

on the performance of subjects. 

A one-way ANOVA test was conducted to determine the interaction 

of training methods and training tasks on performance accuracy at the 
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Table 24.--Hypothesis 4 Test Results 

H# Hypothesis Variable Results 

4a There is no difference in 
accuracy at the pre-training and 
at the end-of-training between 
subjects receiving word 
processing training and the 
subjects receiving spreadsheet 
training. 

4b There is no difference in 
accuracy at the pre-training and 
a month-after-training between 
subjects receiving word 
processing training and the 
subjects receiving spreadsheet 
training. 

4c There is no difference in 
accuracy at the end-of-training 
and a month-after-training 
between subjects receiving word 
processing training and the 
subjects receiving spreadsheet 
training. 

4d There is no difference in end-
user computing satisfaction 
between subjects receiving word 
processing training and the 
subjects receiving spreadsheet 
training. 

Training tasks and performance 
accuracy (measured at the pre-
training and end-of-training). 

Training Tasks and 
performance accuracy difference 
between pre-training and a 
month-after-training. 

Training tasks and performance 
accuracy difference between 
end-of-training and a month-
after-training. 

Training tasks and end-user 
computing satisfaction at the 
end-of-training. 

Failed to reject 
except for 
exhibit category 
(p-0.01). 

Rejected icon 
(p = 05), 
control 
(p = .02), and 
exhibit 
(p = 0.0). 

Failed to reject 
control 
(p = .06) and 
exhibit 
(p - 0.0). 

Failed to reject 

end-of-training and one month-after-training of all IBT and CBT subjects 

combined using training task as a factor with two levels, Microsoft Word 

and Excel. Hypothesis 5 was further divided into subhypotheses to test the 

interaction effect of training methods and tasks on the performance 

accuracy of the subjects. 
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Results of Hypothesis 5 

A one-way ANOVA test was conducted on performance accuracy, at 

the end-of-training and a month-after-training of all IBT and CBT subjects 

combined. The purpose of this examination was to test whether there was a 

significant effect of an interaction of task types and training methods on 

performance accuracy and satisfaction. The following discussion presents 

results of subhypotheses 5a through 5d. 

H5a-There is no interaction effect of task type and training method 

on the accuracy at the pre-training and at the end-of-training of subjects. 

Subhypothesis 5 a was proposed to test the interaction effect of 

training methods and training tasks on the performance accuracy at the 

beginning and at the end-of-training of subjects. In addition to the overall 

test, subhypothesis 5 a was further analyzed in four categories-menu, icon, 

control, and exhibit. Regression analysis was used to test the interaction 

effects. A complete regression model and a reduced model were developed 

to calculate the partial F statistic as shown in Table 25. It was indicated by 

the tests that the interaction was not significant in any of the categories, 

including the overall category. A summary of the tests for each category is 

shown in Table 25. The partial F and corresponding p-values for each of 

the categories were: menu, Fl 92 = 1.09, p = 0.31; icon, Fi92 = 1.34, 

p = .25; control, F192 = 0.22, p = 0.61; exhibit, Fl92 = 3.51, p = 0.06; and 

overall, Fl 92 = 0.3.16, p = 0.08, respectively. Subhypothesis 5a was not 

rejected for any of the categories. However, the interaction effect of 
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Table 25.--Impact of Interaction of Training Methods and Tasks on 
Performance Accuracy (All Other Interactions Included) 

Performance 
Measure Menu Icon Control Exhibit Overall 

End-of-training .154 .314 f 3 - .142 r* = .267 rl = .244 
and r* = .144 .304 r* = .140 r2 = .239 r* = .218 
pre-trainirig ,92 = 1.09 Fl.92 = 1.34 1̂.92 = .215 1̂,92 = 3.51" &IS2 = 3.16** 

Month-after r2 = .136 r2 = .339 r2 = .134 r2 = .454 r*« .300 
and r* = .134 r2 = .249 .129 r»- .348 r 3 - .183 
pre-training *̂1,92 = .213 1̂,92 = 12.5* 1̂,92 - .531 1̂.92 = 17.86* 1̂.92 = 15.25' 

Month-after .224 r2 = .178 r2 = .228 r2 = .319 r2 = .307 
and end-of- ? = .222 r2 = .114 .227 r2 = .259 .252 

training ^1.92 - .237 1̂.92 = 7.16* •̂ 1,92 = .12 1̂,92 = 8.11' ^1,92 - 7.30* 

* Significant at 5% significance level 
•^Significant at 10% significance level. 

training methods and task on performance accuracy was significant at the 

10% significance level for the overall measure (p = 0.08) and for exhibit 

category (p = 0.06). Impact of all other interaction was also included in the 

regression model. This means the interaction of training methods and 

training tasks should be included when analyzing the effectiveness of 

training method. 

H5b~There is no interaction effect of task type and training method 

on accuracy at the pre-training and one-month-after-training of subjects. 

Subhypothesis 5b was proposed to demonstrate the impact of 

interaction of training methods and training tasks on performance accuracy 

at the pre-training and one-month-after-training of subjects. Subhypothesis 

5b was also further analyzed in four categories of performance accuracy of 
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the subjects. The summary of the tests is shown in Table 25. The 

interaction effect of training methods and task on performance accuracy 

was significant for the overall measure (Fl92 = 15.25, p = 0.0) and for icon 

(Fj.92 = 12.5, p = 0.0) and exhibit categories (F192 = 17.86, p = 0.0). Thus, 

Subhypothesis 5b was rejected for the overall measure of performance 

accuracy, icon, and exhibit categories. The effect of training method and 

training task one-month-after and pre-training performance for icon, 

exhibit, and overall categories is illustrated in Exhibits 10a, 10b, and 10c in 

Appendix I. The results in these exhibits clearly indicate that CBT subjects 

performed better than IBT subjects in Word, whereas IBT subject 

performed better than CBT subjects in Excel. 

H5c~There is no interaction effect of task type and training method 

on accuracy at the end-of-training and one-month-after-training of subjects. 

Subhypothesis 5 c was proposed to test whether there was interaction 

effect of training methods and training tasks on the performance accuracy 

at the end-of-training and one-month-after-training of subjects. A complete 

and reduced regression model was developed. A partial F-test was 

conducted to determine any interaction effect. As indicated by the analysis, 

the interaction was significant for icon (partial Fl92 = 7.16, p = 0.0), 

exhibit (partial Fx92 = 8.11, p = 0.0), and overall (partial Fl 92 = 7.30, 

p = 0.0) categories. These interactions for icon, exhibit, and overall 

categories are illustrated in Exhibits lOd, lOe, and lOf in Appendix I. 

Unlike the interaction effect on the difference between one-month-after and 
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pre-training, CBT subjects' (one-month-after less end-of-training) 

performance was better in Excel than Word. IBT subjects (one-month-after 

less end-of-training) performance was also better in Excel than Word. This 

suggests that interaction of training method and task is critical in the long-

term retention of learning. 

H5d--There is no interaction effect of task type and training methods 

on the end-user computing satisfaction. 

Subhypothesis 5d was stated to test the interaction between training 

method and training tasks on subjects' satisfaction. Subhypothesis 5d was 

analyzed in four categories of satisfaction-course, instructor, facility, and 

overall. End-user computing satisfaction represents the average 

of the four categories as indicated earlier in this chapter. The result was 

significant in the overall category (PU03 = 8.84, p = 0.0). Interaction effect 

on average satisfaction and facility satisfaction were also significant with 

F 1̂ 03 = 6.65, p = 0.02 and jFU03 = 4.24, p ~ 0.05; respectively. The 

interaction effect on satisfaction with course and instructor were not 

significant. These results are shown in Table 26. 

Table 26.~Impact of Interaction of Training Methods and Task on 
Satisfaction 

Satisfaction 
Measure Course Instructor Facility Overall Average 

End-of-training r2 = .241 r2 = .08 r2 = .223 r* = .359 r2 = .272 
.225 r2 = .079 r2 = .191 r2 = .304 r2 = .225 

F iao3 = 2.17 1̂,103 • 111 1̂403 ~ 4.24* î,io3 = 8.84* ^ 1,103 6.65* 

•Significant at 5% significance level. 
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Overall Results of Hypothesis 5 

The results of Hypothesis 5 are summarized in Table 27. The 

analysis indicate that interaction effect of training method and training 

tasks was significant both for performance accuracy and user satisfaction. 

The results suggest that interaction of training method and schedule should 

be considered when a long-term learning retention is desired. 

Table 27.--Hypothesis 5 Test Results 

H# Hypothesis Variable Results 

5a There is no interaction effect of 
task type and training method 
on the accuracy at the pre-
training and at the end-of-
training of subjects. 

5b There is no interaction effect of 
task type and training method 
on accuracy at the pre-training 
and a month-after-training of 
subjects. 

5c There is no interaction effect of 
task type and training method 
on accuracy at the end-of-
training and one-month-after-
training of subjects. 

5d There is no interaction effect of 
task type and training methods 
on the end-user computing 
satisfaction. 

Task types and training 
methods and performance 
accuracy (measured at the pre-
training and end-of-training). 

Task types and training 
methods and performance 
accuracy difference between 
pre-training and a month-after-
training. 

Task types and training 
methods and performance 
accuracy difference between 
end-of-training and a month-
after-training. 

Task types and training 
methods and end-user 
computing satisfaction at the 
end-of-training. 

Failed to reject 
exhibit 
(p = .06) and 
overall 
(p = .08). 

Rejected overall 
(p = 0.0), icon 
(p *» 0.0), and 
exhibit 
(p = 0.0). 

Rejected overall 
(p = 0.0), icon 
(p = 0.0), and 
exhibit 
(p - 0.0). 

Rejected overall 
(p = 0.0), 
facility 
(p = 0.5), and 
average 
(p = 0.2). 
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Hypothesis 6 

Hypothesis 6 stated: 

H6-Trainee's learning style does not influence the performance of 

subjects. 

Hypothesis 6 was proposed to test the impact of learning style on the 

subjects' performance accuracy and satisfaction. This hypothesis was 

further divided into four subhypotheses. Each subhypothesis represents the 

type of and time at which the performance was measured. 

Subhypotheses 6a, 6b, and 6c refer to the performance accuracy. 

Subhypothesis 6d refers to subjects' satisfaction with the training. 

Subhypothesis 6d is further divided into several subhypotheses to test if 

there was a significant difference in subjects' satisfaction based on the 

course, facility, or overall satisfaction. Hypothesis 6d refers to subjects' 

satisfaction based on their learning styles. 

Results of Hypothesis 6 

A one-way ANOVA test was conducted on performance accuracy, at 

the end-of-training and a month-after-training of all IBT and CBT subjects 

combined, using learning style a factor with four levels, accommodator, 

assimilator, converger, and diverger. The cross-tabulation of learning styles 

and training methods of subjects is displayed in Table 7. Overall, there 

were 21 (19%) accommodators, 26 (23%) assimilators, 30 (27%) 

convergers, and 34 (30.6%) divergers. Subhypothesis 6a, 6b, and 6c were 
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tested for the overall performance accuracy of subjects and performance 

accuracy in four categories-menu, icon, control, and exhibit based on 

learning styles. 

One-way ANOVA tests were conducted to test the difference between 

performance accuracy at the end-of-training, one-month-after-training, and 

pre-training of all subjects based on their training style. The results of 

Subhypotheses 6a, 6b, and 6c are shown in Table 28. 

Table 28.--Impact of Learning Style on Performance Accuracy 

Measurement F3 I07 Statistics p-Value 

End-of-training and pre-training 0.35 0.791 

One-month-after-training and 
pre-training 0.30 0.828 

One-month-after-training and 
end-of-training 0.48 0.694 

H6a-Trainee's learning style does not influence the difference in 

accuracy at the pre-training and at the end-of-training of subjects. 

Subhypothesis 6a was not rejected (F3i107 = 0.35, p = 0.791). The 

increase in mean performance accuracy of subjects according to their 

learning styles were 12.2 for accommodators, 26 for assimilators, 30 for 

convergers, and 34 for divergers. These scores are the difference between 

the end-of-training and pre-performance measures. The impact of learning 
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style difference between pre-training, end-of-training, and one-month-after 

training on overall categories of questions is displayed in Exhibit 11 in 

Appendix I. The approximate horizontal lines imply that the main impact 

of learning style is not significant. 

A further analysis of the accuracy performance was conducted 

according to the categories of questions used in performance measures. The 

results of statistical tests conducted to determine whether there was a 

significant difference in subjects' performance based on learning style in 

each category are shown in Table 29 and Exhibit 12a in Appendix I. The 

results show that the impact of training task on performance accuracy is not 

significant in any of the categories. These results are further displayed in 

Exhibits 12a and 12b in Appendix I for each category of questions. It is 

indicated in the exhibits that irrespecitve of learning style, performance in 

the icon category of questions was better than other categories of the 

questions. 

Table 29.~Impact of Learning Style on Performance Accuracy: Based on 
Categories of Questions 

Measurement Menu Icon Control Exhibit 
End-of-training and 

pre-training 
3̂,io7 588 0*35 

p = 0.791 
3̂,107 ~ 0.73 

p = 0.534 
3̂,107 " 1-24 

p = 0.300 
3̂,107 ~ 0.18 

p - 0.908 

Month-after-training 
and pre-training 

3̂,107 ~ 0.41 
p = 0.747 

3̂,107 38 0.52 
p - 0.668 

3̂,107 ~ 1-48 
p - 0.225 

3̂,107 = 0-49 
p - 0.687 

Month-after-training 
and end-of-training 

3̂,107 = 0.80 
p = 0.496 

3̂,107 = 0.27 
p - 0.848 

3̂,107 5:5 1*28 
p « 0.285 

3̂,107 — 0.47 
p « 0.702 
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H6b-Trainees' learning style does not influence the difference in 

accuracy at the pre-training and one-month-after-training of subjects. 

Subhypothesis 6b was not rejected (F3l07 = 0.30, p = 0.828). The 

increase in mean performance accuracy of subjects according to their 

learning styles were 16.75 for accommodators, 14.75 for assimilators, 15.16 

for convergers, and 18.69 for divergers. These scores are the difference 

between one month after training and pre-performance accuracy measures. 

A further analysis of the accuracy performance was conducted 

according to the categories of questions used in performance measures. The 

results in Table 29 and Exhbit 12b in Appendix I show that the impact of 

learning style on performance accuracy is not significant in any of the 

categories. 

H6c~Trainees' learning style does not influence the difference in 

accuracy at the end and one-month-after training of subjects. 

Subhypothesis 6c was not rejected (F3107 = 0.48, p = 0.694). The 

increase in mean performance accuracy of subjects according to their 

learning styles were 4.55 for accommodators, -0.36 for assimilators, 1.06 for 

convergers, and 1.72 for divergers. These scores are the difference between 

one-month-after-training and end-of-training performance accuracy 

measures. 

A further analysis of the accuracy performance was conducted 

according to the categories of questions used in performance measures. The 

results in Table 29 show that the impact of training task on performance 
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accuracy is not significant in any of the categories, i.e., performance 

accuracy is not significantly affected by learning style based on categories of 

questions. 

H6d--Trainee's learning style does not influence the end-user 

computing satisfaction of subjects. 

A Kruskal-Wallis test was used to test subhypothesis 6d. 

Subhypothesis 6d was not rejected (p = .232) for the average end-user 

computing satisfaction. This indicates that there was no statistical 

significant difference in end-user computing satisfaction based on subjects' 

learning style. 

Subhypothesis 6d was further tested for five categories-course, 

instructor, facility, overall, and average of course. The results are 

summarized in Table 30. The results indicate that subjects' satisfaction was 

Table 30.~Impact of Learning Style on Satisfaction 

Course Instructor Facility Overall Average 

p = 0.770 p = 0.322 p = 0.035 p = 0.372 p = 0.232 

*Significant at 5% significance level. 

statistically significant only in facility category (p = .037). The median 

satisfaction level for the facility category, indicated by the four learning 

styles, were 4.86 for accommodators, 4.42 for assimilators, 4.31 for 

convergers, and 4.00 for divergers. The results indicate that 
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accommodators were more satisfied with the facility compared to subjects 

with other learning styles. Accommodators rated satisfaction at a higher 

level than subjects with other learning styles in all categories of satisfaction. 

This suggests that accommodators are more easily adaptable to learning 

environments compared to other learning style subjects. 

Overall Results of Hypothesis 6 

Overall, the above analysis indicate that learning style does not 

significantly influence subjects' learning. The results of Hypothesis 6 are 

summarized in Table 31. Overall analysis of performance scores in various 

Table 31.-Hypothesis 6 Test Results 

H# Hypothesis Variable Results 

6a Trainees' learning style does 
not influence the difference in 
accuracy at the pre-training and 
at the end-of-training of 
subjects. 

6b Trainees' learning style does 
not influence the difference in 
accuracy at the pre-training an 
da month-after-training of 
subjects. 

6c Trainees' learning style does 
not influence the difference in 
accuracy at the end and a 
month-after-training of 
subjects. 

6d Trainees' learning style does 
not influence the end-user 
computing satisfaction of 
subjects. 

Learning style and performance 
accuracy (measured at the pre-
training and end-of-training). 

Learning style and performance 
accuracy difference between 
pre-training and a month-after-
training. 

Learning style and performance 
accuracy difference between 
end-of-training and a month-
after-training. 

Learning style and end-user 
computing satisfaction at the 
end-of-training. 

Failed to reject. 

Failed to reject 

Failed to reject. 

Failed to reject 
except facility 
(p = 0.03). 
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categories indicate that accommodators had better learning retention 

(4.55%) compared to assimilators (-0.36), convergers (1.06), and divergers 

(1.72). However, comparison of performance scores' difference between 

one month after and pre-training indicate that divergers scored 18.69% 

compared to accommodators (16.75%), assimilators (14.79), and 

convergers (15.16%). Divergers also scored higher (16.97%) on score 

difference between end-of-training and pre-training compared to 

accommodators (12.2%), assimilators (15.14%), and convergers (14.10%). 

Thus, overall accommodators and divergers performed relatively better than 

assimilators and convergers. 

Hypothesis 7 

Hypothesis 7 stated: 

H7--There is no interaction effect of training methods and learning 

styles on the performance of subjects. 

A one-way ANOVA test was conducted to test the interaction of 

training methods and learning style on performance accuracy at the end-of-

training and month-after-training of all IBT and CBT subjects combined. 

Hypothesis 7 was further divided into subhypotheses to test the interaction 

effect of training methods and learning styles on the performance accuracy 

of the subjects. 
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Results of Hypothesis 7 

A one-way ANOVA test was conducted on performance accuracy, at 

the end-of-training and a month-after-training of all IBT and CBT subjects 

combined. The purpose of this test was to determine whether there was a 

significant effect of an interaction of training methods and learning style 

types on performance accuracy and satisfaction. 

H7a~There is no interaction effect of training methods and learning 

styles on the accuracy at the pre-training and end-of-training of subjects. 

Subhypothesis 7a was proposed to test the interaction effect of 

training methods and learning styles on the performance accuracy at the 

beginning and at the end of training of subjects. In addition to the overall 

test, Subhypothesis 7a was further analyzed in four categories. Regression 

analysis was used to test the interaction effects. A complete regression 

model and a reduced model were developed to calculate the partial 

F statistic as shown in Table 32. The interaction effect of training methods 

and learning style on performance accuracy was significant for the overall 

measure (F3 92
 = 4.91, p < .01), and icon category (F3 92 = 5.91, p < .01). 

For exhibit category (F3 92 = 2.17,/? = .1), the interaction effect was 

significant at the 10% significance level. Impact of all other interaction was 

also included in the regression model. Exhibits 13a and 13b in Appendix I 

are graphical representations of these interaction effects. The exhibits 

clearly indicate that, in the CBT method, accommodators' performance 

(end-of-training less pre-training) was relatively lower than the subjects with 
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Table 32.--Interaction of Training Methods and Learning Styles on 
Performance Accuracy (All Other Interactions Included) 

Performance 
Measure Menu Icon Control Exhibit Overall 

Pre-training and r> = .154 r2 = .314 r1 — .142 7-* = .267 r2 = .244 
end-of-training ? = .097 / * = .181 r1 — .112 r* = .215 r 2 - .123 end-of-training 

•̂ 3,92 = 2.06 3̂.92 = 5.91* *̂3,92 = 1.07 3̂,92 = 2.17" ^3,92 = 4.91* 

Pre-training and r2 = .136 r2 = .339 r* = .134 r* = .454 ^ = .300 
month after- r»- .088 r2 = .260 r2 = .123 r2 = .427 r2 = .236 
training 3̂,92 = 1.7 ^3,92 = 3.66* •̂ 3.92 = .39 F 

3,92 
= 1.51 F392 = 2.80* 

End-of-training r2 = .224 .178 r2 = .228 r2 = .319 ^ = .307 
and month- r2 = .216 r* = .165 / * = .179 r2 = .316 r 3 - .283 
after-training 3̂,92 = .316 F3.92 = .48 F3.92 = 1.94 ^3,92 = .135 F3.92 = 1.06 

•Significant at 5% significance level. 
"•Significant at 10% significance level. 

other learning styles. On the other hand, assimilators performed better 

than subjects with other learning styles. For the IBT method, the subjects' 

learning styles show the same level of performance. These results suggest 

that interaction of training methods and learning style is critical when 

delivering training. 

H7b~ There is no interaction effect of training methods and learning 

styles on the accuracy at the pre-training and one-month-after-training of 

subjects. 

Subhypothesis 7b was proposed to demonstrate the impact of 

interaction of training methods and learning styles on the performance 

accuracy at the beginning and one-month-after-training of subjects. 
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Subhypothesis 7b was also further analyzed into four categories of the 

performance accuracy of the subjects. The summary of the tests is shown in 

Table 33. The interaction effect of training methods and learning style on 

performance accuracy was significant for the overall measure (F3 92 = 2.8, 

p < .05) and for icon (F3 92 = 3.66, p < .025). As indicated by Exhibits 14a 

and 14b in Appendix I, accommodators perform poorly in the CBT 

environment compared to IBT. Assimilators, on the other hand, performed 

better in the CBT environment compared to IBT. Convergers and divergers 

also showed relatively better performance under the CBT method. The 

difference between one-month-after training versus pre-training was the 

same relatively for divergers and convergers irrespective of the training 

methods. In summary, exhibits depict that accommodators and assimilators 

are more sensitive to training methods compared to convergers and 

divergers. Thus, subhypothesis 7b was rejected for the overall measure of 

performance accuracy and icon category. 

Table 33.~Impact of Interaction of Training Methods and Learning Styles 
on Satisfaction 

Satisfaction Average 
Measure Course Instructor Facility Overall Satisfaction 

End-of-training r2 = .241 00 
o II r2 - .223 r2 « .359 r2« .272 

r2^ .233 r2 = .047 r 2 - .201 r2 = .308 .258 
3̂,103 38 *362 •̂ 3,103 = 1-23 •̂ 3.103 = -972 Fj>103 = 2.733* 3̂,103 ~ -66 

^Significant at 5% significance level. 
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H7c--There is no interaction effect of training methods and learning 

styles on the accuracy at the end-of-training and one-month-after training of 

subjects. 

Subhypothesis 7c was proposed to test whether there was interaction 

effect of training methods and learning styles on the performance accuracy 

one-month-after-trairiing and at the end-of-training of subjects. A complete 

and reduced regression model was developed. A partial F-test was 

conducted to determine any interaction effect. Analysis indicated that the 

interaction was not significant. 

H7d--There is no interaction effect of training methods and learning 

styles on the end-user computing satisfaction. 

Subhypothesis 7d was stated to test the interaction between training 

method and learning styles on subjects' satisfaction. Subhypothesis 7d was 

analyzed in four categories of satisfaction-course, instructor, facility, and 

overall. End-user computing satisfaction represents the average of the four 

categories as indicated earlier in this chapter. The result was significant in 

the overall category (F3103 = 2.73, p < .05). Exhibit 15 in Appendix I 

graphically illustrates the impact of interaction of learning style and training 

method on satisfaction. The results indicate that accommodators in CBT 

displayed lower overall satisfaction compared to accommodators in IBT. 

This correlates with the results displayed in previous exhibits where CBT 

accommodators performed lower than IBT accommodators. However, CBT 

assimilators and divergers rated overall satisfaction lower than IBT 
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assimilators in spited of their better performance. The interaction effect on 

satisfaction with course, instructor, and facility was not significant. 

Overall Results of Hypothesis 7 

The test results of Hypothesis 7 are summarized in Table 34. The 

results showed that interaction of training methods and learning styles was 

significant in the overall categories of performance accuracy and 

satisfaction. This was true for the end-of-training and one-month-after-

Table 34.--Hypothesis 7 Test Results 
H# Hypothesis Variable Results 

7a There is no interaction effect of 
training methods and learning 
styles on the accuracy at the 
pre-training and end-of-training 
of subjects. 

7b There is no interaction effect of 
training methods and learning 
styles on the accuracy at the 
pre-training and a month-after-
training of subjects. 

7c There is no interaction effect of 
training methods and learning 
styles on the accuracy at the 
end-of-training and a month-
after-training of subjects. 

7d There is no interaction effect of 
training methods and learning 
styles on the end-user 
computing satisfaction. 

Training methods and learning 
style and performance accuracy 
(measured at the pre-training 
and end-of-training). 

Training methods and learning 
style and performance accuracy 
difference between pre-training 
and a month-after-training. 

Training methods and learning 
style and performance accuracy 
difference between end-of-
training and a month-after-
training. 

Training methods and learning 
style and end-user computing 
satisfaction at the end-of-
training. 

Rejected 
overall 
(p< 0.01), 
icon 
(p< 0.01), 
exhibit 
(p = 0.1). 

Rejected 
overall 
(p < 0.05), 
icon 
(p < 0.025). 

Failed to 
reject 

Rejected 
overall 
(p < 0.05). 
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performance accuracy. The above analysis indicates that interaction effect 

of training method and learning styles is significant both for performance 

accuracy and user satisfaction. The results suggest that interaction of 

training method and learning style should be considered when long-term 

learning retention is desired. 

Hypothesis 8 

Hypothesis 8 stated: 

H8-There is no interaction effect of learning styles and task types on 

the performance of subjects. 

A one-way ANOVA test was conducted to test the interaction of 

training tasks and learning style on performance accuracy at the end-of-

training and one month-after-training of all IBT and CBT subjects 

combined. Hypothesis 8 was further divided into subhypotheses to test the 

interaction effect of training tasks and learning styles on the performance 

accuracy of the subjects. 

Results of Hypothesis 8 

One-way ANOVA test was conducted on performance accuracy, at 

the end-of-training and orie-month-after-training of all IBT and CBT 

subjects combined. The purpose of this examination was to test whether 

there was a significant effect of an interaction of learning styles and training 

task on performance accuracy and satisfaction. 
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H8a~There is no interaction effect of learning style and training task 

on the difference in performance accuracy at the pre-training and end-of-

training of subjects. 

Subhypothesis 8a was proposed to test the interaction effect of 

training tasks and learning styles on the performance accuracy at the end-

of-training and pre-training of subjects. In addition to the overall test, 

Subhypothesis 8a was further analyzed in four categories-menu, icon, 

control, and exhibit. Regression analysis was used to test the interaction 

effects. A complete regression model and a reduced model were developed 

to calculate the partial F statistic as shown in Table 35. The interaction 

effect of training tasks and learning style on performance accuracy was 

significant for the exhibit category (F3 92 = 3.22, p = .025). Impact of all 

Table 35.-Impact of Interaction of Training Tasks and Learning Styles 
on Performance Accuracy (All Other Interactions Included) 

Performance 
Measure Menu Icon Control Exhibit Overall 

End-of-training r2 = .154 r 3 - .314 r2 = .142 r* = .267 r* = .244 
and pre-training r2 = .134 r* = .274 .114 r2 = .21 r* = .212 

•̂ 3,92 = .72 F 
3,92 

= 1.78 *̂3,92 = 1.00 F%92 = 2.38' 3̂,92 = 1.30 

Month-after - r* = .136 .339 r2 = .134 T* = .454 / • * = .300 
pre-training J 3 - .122 r2 = .310 r2 = .108 r2 = .416 r1 — .240 

-̂ 3,92 = 1.49 *̂3.92 = 1.345 •̂ 3.92 = .922 3̂,92 =2.25" ^3,92 = 2.63" 

Month-after- r2 = .224 r*- .178 .228 r2 = .319 r2 = .307 
training and r 3 - .166 i* = .159 r2 = .216 r2 = .317 r2 = .296 
end-of training F3.92 =2.29" 3̂.92 = .708 3̂,92 = .476 •fj.92 - .27 •̂ 3,92 = .486 

* Significant at 5% significance level. 
••Significant at 10% significance level. 
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other interaction was also included in the regression model. The results of 

Hypothesis 8 indicated that interaction of training task and learning style 

was not significnat in most of the categories. However, for the overall 

category the interaction of training task and learning style was significant. 

These results are graphically represented by Exhibits 16a and 16b in 

Appendix I. The results indicate that accommodators performed better in 

Excel than subjects with other learning styles. Divergers performed better 

in Word compared to subjects with other learning styles. Convergers and 

divergers seem to have the largest interaction with the task compared to 

accommodators and assimilators as illustrated by the intersecting lines in 

the exhibits. These results indicate that even though the interaction of 

training task and learning style is not critical it should not be overlooked 

while delivering training. 

H8b~There is no interaction effect of learning style and training task 

on the difference in performance accuracy at the pre-training and one-

month-after training of subjects. 

Subhypothesis 8b was proposed to demonstrate the impact of 

interaction of training tasks and learning styles on the performance 

accuracy at the beginning and one-month-after-training of subjects. 

Subhypothesis 8b was also further analyzed in four categories of the 

performance accuracy of the subjects. The summary of the tests is shown in 

Table 35 and Exhibit 16b in Appendix I. The interaction effect of training 
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tasks and learning style on performance accuracy was significant for the 

overall measure (F3 92 = 2.63, p = .05). For the exhibit category, the 

interaction effect was significant at a 10% significance level (F3 92 = 2.25, p 

= .08). Thus, subhypothesis 8b was rejected for the overall measure of 

performance accuracy. 

H8c~There is no interaction effect of learning style and training task 

on the difference in performance accuracy at the end-of-training and one-

month-after-training of subjects. 

Subhypothesis 8c was proposed to test whether there was interaction 

effect of training tasks and learning styles on the performance accuracy at 

the end-of-training and one-month-after training of subjects. A complete 

and reduced regression model was developed. A partial F-test was 

conducted to determine any interaction effect. Analysis indicated that for 

menu category the interaction was significant at a 10% significance level 

(*3 92 - 2.29, p - .085). Subhypothesis 8c was not rejected (see Table 36). 

Table 36.~Impact of Interaction of Learning Styles and Training Tasks 
Satisfaction 

Satisfaction 
Measure Course Instructor Facility Overall 

Average 
Satisfaction 

End-of-
training 

r2 = .241 
r2 — .212 
F3.103 - 1.31 

r2® .08 
r»- .064 
F*m = -597 

r2 = .223 
J2- .186 
F x m - 1.635 

r ! = .359 
r2 = .329 
F.un - 1-607 

r>= .272 
r2 = .234 
3̂,103 = 1.79 



221 

H8d--There is no interaction effect of learning style and training task 

on the satisfaction of subjects. 

Subhypothesis 8d was stated to test the interaction between training 

tasks and learning styles on subjects' satisfaction. Subhypothesis 8d was 

analyzed in four categories of satisfaction-course, instructor, facility, and 

overall. End-user computing satisfaction represents the average of the four 

categories as indicated earlier in the chapter. Subhypothesis 8d was not 

rejected in any of the categories of satisfaction. 

Overall Results of Hypothesis 8 

The above analysis indicate that interaction effect of training tasks 

and learning styles is significant for performance accuracy but not for user 

satisfaction. Hypothesis 8 results are summarized in Table 37. The results 

suggests that interaction of training tasks and learning style should be 

considered when long-term learning retention is desired. 

Summary 

The overall hypotheses tests results are discussed in this section (see 

Table 38). Hypotheses were subdivided to demonstrate the relationships 

between independent and dependent variables at micro levels. The data 

analysis indicated that one or more subhypotheses were significant. 

The overall results of Hypothesis 1 indicate CBT training to be more 

effective than IBT. This implies that corporate leaders should not disregard 

the CBT approach to train their employees. However, when 

pre-performance measure was considered the results showed no difference 
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Table 37.—Hypothesis 8 Test Results 

H# Hypothesis Variable Results 

8a There is no interaction effect of 
learning style and training task 
on the difference in 
performance accuracy at the 
pre-training and end-of-training 
of subjects. 

8b There is no interaction effect of 
learning style and training task 
on the difference in 
performance accuracy at the 
pre-training and a month-after-
training of subjects. 

8c There is no interaction effect of 
learning style and training task 
on the difference in 
performance accuracy at the 
end-of-training and a month-
after-training of subjects. 

8d There is no interaction effect of 
learning style and training task 
on the satisfaction of subjects. 

Training tasks and learning 
style and performance accuracy 
(measured at the pre-training 
and end-of-training). 

Training tasks and learning 
style and performance accuracy 
difference between pre-training 
and a month-after-training. 

Training tasks and learning 
style and performance accuracy 
difference between end-of-
training and a month-after-
training. 

Training tasks and learning 
style on end-user computing 
satisfaction at the end-of-
training. 

Failed to 
reject except 
exhibit 
(p = 0.02). 

Rejected 
overall 
(p = 0.05), 
exhibit 
(p - 0.08). 

Failed to 
reject menu 
(p - .085). 

Failed to 
reject. 

between IBT and CBT subjects' performance. The enrollment in IBT and 

CBT classes indicated that IBT was more in demand than CBT. This 

finding concurs with Harrap (1990) that in spite of costs, classroom 

training is popular and likely to continue. The biggest obstacle for CBT 

acceptance is instructors (Ladd 1990) which imply that both instructors 

and students push for IBT. This study also found that corporations' 

libraries catalogued the CBTs which employees may check out to learn a 

specific software on their own. This further confirms findings of this study 

that CBT is not viewed as a formal training tool, i.e., employees would 

rather use CBT as a reference tool rather than enroll in. a one-shot training. 



223 

Table 38.-Summary of Hypotheses 

Hypothesis 
Number 

Hypothesis 
Statement Results 

There is no difference in 
performance based on training 
method. 

There is no difference in 
performance resulting from 
differences in training schedule. 

There is no interaction effect of 
training schedule and training 
method on the performance of 
subjects. 

There is no difference in 
performance between subjects 
receiving word processing training 
and the subjects receiving 
spreadsheet training. 

There is no interaction effect of 
task type and training method on 
the performance of subjects. 

Trainees' learning style does not 
influence the performance of 
subjects. 

There is no interaction effect of 
learning style and training method 
on the performance of subjects. 

la, lb, lc failed to reject 
le, If, lg rejected. 
Id partially rejected. 

2a, 2b failed to reject 
2c rejected for control and exhibit 
categories. 
2d failed to reject. 

3a, 3b failed to reject 
3c rejected for menu and icon 
categories. 
3d rejected for overall satisfaction. 

4a rejected for exhibit category. 
4b rejected for icon, control, and exhibit 
categories. 
4c rejected for exhibit category. 
4d failed to reject 

5a failed to reject 
5b, 5c rejected for overall, icon, and 
exhibit categories. 
5d rejected for overall, facility, and 
average satisfaction. 

6a, 6b, 6c failed to reject 
6d rejected for facility satisfaction. 

7a, 7b rejected for overall and icon 
categories. 
7c failed to reject 
7d rejected for overall 
satisfaction. 

There is no interaction effect of 8a rejected for exhibit category, 
learning style and task type on the 8b rejected for overall category. 
performance of subjects. 8c, 8d failed to reject 

CBT subjects expressed a relatively strong desire to learn the software 

on their own compared to IBT subjects. CBT subjects on average had a 

relatively higher level of education compared to IBT subjects and seemed to 
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be more motivated than IBT subjects. This finding concurs with previous 

findings that demographic differences influence the individual learning of 

new technology (Charness, Schumann, and Boritz 1992; Czaja et al. 1986, 

1989; Gist, Rosen, and Schwoerer 1988; Gist, Schwoerer, and Rosen 1989). 

IBT and CBT subjects performed significantly better in the icon 

category compared to other categories. However, IBT and CBT subjects' 

performance accuracy was significantly better one-month-after- training 

than for end-of-training in the menu category. Also, performance accuracy 

in menu category was significantly better than control and exhibit 

categories. This implies that subjects can comprehend menu commands 

more easily than the control commands or interpret the commands from the 

exhibit. These findings can be explained in comparison to Jarvenpaa and 

Dickson's (1988) findings on effects of presentation mode. Their findings 

showed that tables are less complex than graphs. In this study, commands 

were presented in menu and icon forms. The menu format was more 

effective for long-term retention compared to the icon format. However, 

icon commands were more effective for immediate effect of training. This 

difference requires further investigation. A possible explanation for such a 

difference is that the icon format requires more visual ability than the menu 

format. People tend to forget the meaning of icons if the icons do not 

clearly represent a specific function. On the other hand, the menu format is 

a text format which depicts to the user what a specific command means 
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(e.g., a text file open command in menu format versus an icon representing 

the same function requires that a user remember what the icon represents). 

Satisfaction with the facility was higher than with other categories. 

In this study, facility referred to the general environment which included 

the equipment, ergonomic factors, and class environment. CBT subjects 

showed more satisfaction with the facility than IBT subjects. Reiff (1992) 

identified environment and ergonomics as key factors that impact learning 

environment. As indicated earlier, IBT subjects' learning environment had 

more interruptions because of individual trainees asking questions. Such an 

environment may inhibit faster learners causing them to exhibit displeasure. 

CBT does not induce interactions, thus leaving the trainees undisturbed. 

Hypothesis 2 analysis indicates that two, 4-hour day training is more 

effective in achieving longer retention of learning than one, 8-hour day 

training. The subjects were also more satisfied with the course in two, 

4-hour day training versus the subjects in one, 8-hour day training. 

Gattiker (1992) suggested that an intermittent approach enables the 

researchers to assess the effects of moderating variables such as "rest time" 

between two periods of training and information overload because of 

continuous learning. This study created an intermittent approach by 

splitting the groups of trainees into one, 8-hour day and two, 4-hour day 

training groups. The result of Hypothesis 2 potentially incorporated the 

effect of moderating the variable "rest time" and information overload as 

suggested by Gattiker (1992). Glencross and Bluhm (1986) compared one-
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week versus two-week training groups and found that the two-week training 

group performed better than the one-week training group; however, 

previous experience of trainees had a moderating effect on their 

performance, i.e., previous experience enhanced their performance. 

Hypothesis 3 investigated the interaction effect of the training 

methods and schedules. Hypothesis 3 analysis indicates that interaction 

effect of training method and training schedule is significant both for 

performance accuracy and user satisfaction. For the accuracy component of 

performance, the interaction effect was significant for icon and menu 

categories of questions. For the satisfaction component, interaction effect 

was significant for overall category. The significant interaction effect may 

also be attributed to the intermittent characteristic of CBT, i.e., CBT offers 

more flexibility to trainees allowing them time to take a break whenever 

desired and spend more or less time on topics depending upon their needs. 

Thus, CBT offers a flexible schedule. Again, this finding concurs with 

Gattiker's (1992) suggestion about the moderating effect of "rest time." 

Hypothesis 4 analysis indicates that Excel training was more effective 

in longer retention of learning than Microsoft Word training. Gattiker 

(1990,1992) suggests that task type and human ability to perform a task 

are directly related. The results of this hypothesis verified this relationship. 

Demographic data analysis revealed that a larger number of Excel trainees 

had used Excel before and after the training compared to the Microsoft 
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Word trainees. This signifies that a continued use of training task after the 

training enhances the effectiveness of the training. 

Another possible rationale for the difference can be explained by the 

fact that the Excel application is more quantitative compared to the 

Microsoft Word application. The differences were more significant in icon, 

control, and exhibit categories. In exhibit categories, the trainees had to 

directly apply their knowledge to solve the problems for Excel tasks; 

whereas in Microsoft Word tasks they had to identify the icons or menu 

items. In addition to using the user-interface for the software, trainees were 

asked to generate a variety of graphs for the same data-set such as pie-chart, 

three-dimensional graph, and combination charts. Trainees were 

encouraged to use their creativity in using the Excel capabilities. It was 

observed that more thinking was involved in using Excel features compared 

to Microsoft Word which may have motivated the trainees. This behavior 

can be explained by the motivational theory that, for a moderate level of 

task difficulty, individuals are more motivated to perform a task, therefore, 

resulting in a better performance (Jackson, Vollmer, and Stuurman 1985; 

Locke 1968). The subjects' satisfaction was not significantly different for 

Excel or Microsoft Word. 

Hypothesis 5 analysis indicates that interaction effect of training 

method and training tasks is significant both for performance accuracy and 

user satisfaction. This result suggests that use of training method is 
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dependent on task (Alavi, Wheeler, and Valacich 1995; Bostrom, Olfman, 

and Sein 1990; Morrison and Witmer 1983). 

Results for hypothesis 6 indicate that relationship between learning 

style and its impact on performance was not statistically significant. 

However, learning style was significant when performance was compared 

without considering pre-performance. Even though statistically not 

significant, the raw score in various categories indicate that accommodators 

had better learning retention compared to assimilators, convergers, and 

divergers. Likewise, comparison of performance score differences between 

pre-training and a month-after-training indicate that divergers scored better 

compared to accommodators, assimilators, and convergers. Divergers also 

scored higher on score difference between end-of-training and pre-training 

compared to accommodators, assimilators, and convergers. 

Franz (1991) indicated that CBT appeals more to assimilators and 

convergers since these analytic learners enjoy working alone in a CBT 

environment. In this research, 62% of the CBT subjects were assimilators 

and convergers compared to 48% of the IBT subjects. However, statistically 

there was no difference in performance between trainees with different 

learning styles. This was in contrast to the findings by Bostrom, Olfman, 

and Sein (1990) which reported the influence of a novice's learning style in 

learning typical end-user computing tools as spreadsheets and electronic 

mail. Bostrom, Olfman, and Sein's (1990) findings indicated that learning 

mode is an important predictor of learning performance, both by itself and 
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in interaction with training methods. Their findings suggest that, in the 

design of training, it is essential to match training methods to individual 

difference variables. However, in this study the trainees were not grouped 

according to their learning styles. 

In order to further investigate the impact or learning style on 

performance, effect of its interaction with training method and training 

tasks were tested and analyzed. Hypothesis 7 results indicated that the 

interaction effect of training method and learning styles is significant both 

for performance accuracy and user satisfaction. These findings concur with 

Bostrom, Olfman, and Sein's (1990) findings that learning style in 

interaction with training method is a critical predictor of learning 

performance. 

An additional investigation of learning style and its impact on 

performance was carried out by testing its interaction with training task. 

Hypothesis 8 analysis indicates that the interaction effect of training tasks 

and learning styles is significant for performance accuracy, specifically in the 

exhibit category for the end-of-training performance and in the overall and 

menu categories for a month-after-training. Interaction was marginally 

significant in the exhibit category for one-month-after-training performance. 

Interaction was not significant for any of the satisfaction categories. This 

confirms the findings of Bostrom, Olfman, and Sein (1990) that interaction 

of learning style and training method or task is critical for performance. 
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The results of Hypothesis 8 suggest that learning style of the trainee 

should be considered when developing a training strategy for a specific task. 

This further means the overall design of training strategy is contingent upon 

the training method, task, and trainees' learning style. 

In conclusion, approximately 50% of a total of 37 hypotheses were 

partially supported in one or more categories of performance accuracy and 

satisfaction. The unsupported hypotheses require a further investigation to 

reveal any unobserved effect of moderating variables. Overall, regardless of 

effectiveness of training methods, the findings indicated that IBT is more 

acceptable than CBT. Corporate leaders will have to motivate their 

employees for them to use CBT as a formal training tool. Tracey (1971) 

contends that if trainees lack motivation, they are not likely to do a 

complete and thorough job with an assignment. Thus, an assignment, if 

executed properly, can efficiently expose learners to a large quantity of 

content (Laird 1978) and in a shorter time period than by other techniques 

(Tracey 1971). CBT can be compared to an individual tutoring whereby a 

tutor trains a trainee for performing a specific task. A tutor may tailor 

tutoring to match trainees' need (Tracey 1971). Likewise, CBT could be 

designed to provide an interactive tutoring that meets an individual need. 

However, this requires a substantial investment in corporate settings where 

there are many employees, and it is difficult to meet everyone's needs. The 

conclusions and implications of the research findings and suggestions for 

further study are discussed in Chapter VI. 
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CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

Managing end-users is a critical issue for corporations, and 

researchers have suggested several ways to manage them (Alavi, Nelson, and 

Weiss 1987). The key factor in managing end-users is to efficiently and 

effectively train them to use information technology. The number of people 

being exposed to computers is increasing. Users already have an idea of 

how to employ them, however, their training and exposure may not be 

adequate for an organizations' needs (Kowal 1995). Today, 88% of all 

organizations sponsor computer skills training compared to 74% in 1989 

(Kowal 1995). Thus, it is critical to investigate factors affecting computer-

skill training. 

This research investigated approaches to train end-users. This 

research demonstrated, in a field setting, that the effectiveness of training 

employees is influenced by variables such as training methods, training 

schedules, training tasks, learning styles of individuals, and interactions 

among these variables. A review of the findings of this experimental 

research and report of the implications of these findings for developing 

training strategy to train end-users of information technology are discussed 

in this chapter. Also discussed are general observations and comments 

made by experimental subjects which training managers and corporate 
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leaders need to study in order to develop their training strategy. A set of 

recommendations for future studies are addressed so that additional 

research can be carried out to explicate the applicability of the results. 

Review of the Findings and Implications 

It is suggested by the findings that training significantly improves an 

individual's performance. The research also established that computer-

based training (CBT) was more effective than instructor-based training 

(IBT) when pre-performance was not considered. However, IBT and CBT 

performances were not significantly different when pre-performance was 

considered. It was further determined that training schedule and its 

interaction with training method is significant for long-term retention. The 

training task, specifically the application of software packages, was found to 

be significant. Its interaction with training method was even more 

significant than training method or task themselves. Even though the main 

effect of learning style was not significant, its interaction with either task or 

method was critical in more than one category of measure. Each of these 

findings and their implications are discussed in the following sections. 

Training Methods 

The specific training methods compared in this study were IBT versus 

the self-paced CBT. The findings indicated that the major differences 

between IBT and CBT subjects were attributed to the performance, 

enrollment for the classes, motivation and general attitude toward training 
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method, and satisfaction with the facility. Motivation or attitude were not 

measured but interpreted based on the general comments made by the 

subjects and the proportion of IBT enrollment versus CBT enrollment. The 

research shows that there is a significant difference in an individual's 

performance accuracy depending upon the training method used. The CBT 

subjects' overall end-of-training and one-month-after-training performance 

was significantly better than IBT subjects. However, a key issue the 

research identified was that it is difficult to sell the CBT method as a formal 

training tool to the employees. 

The enrollment for IBT subjects was relatively easier than enrollment 

of CBT subjects. Jackson, Vollmer, and Stuurman (1985) indicated that 

positive attitude and task complexity influence performance. Similarly, if 

employees are not motivated and are asked to take CBT for cost saving 

reasons, employees will perform at a lower level. 

It was observed during the research that the trainees in the CBT were 

found to have a high motivation to learn on their own and displayed a 

cooperative yet independent behavior. This finding concurs with Baxter 

(1993) which concluded that adult employees who are highly self-directed 

will experience greater success in self-paced instruction than those less self-

directed. In follow-up discussions, the CBT subjects indicated that they 

preferred the flexibility CBT offers because they did not like to be bound by 

the classroom limitations and interruptions. The demographic 

characteristics of IBT and CBT indicated that CBT subjects had a higher 
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level of education and experience with computers. The percentage of CBT 

subjects with prior use of software was higher than IBT subjects. On the 

other hand, in informal interviews the IBT subjects indicated that they 

preferred instructors because they could interact with the instructor 

whenever they needed assistance. A subject who tried to use CBT did not 

understand how to interact. Another subject came to CBT with an 

expectation that there would be an instructor to help. The subject did not 

know that CBT was a stand-alone software training package. One CBT 

subject, with extensive computer experience, had difficulty interacting and 

understanding the instruction offered by the CBT software package. This 

implies that training managers need to critically evaluate the software 

interface while selecting CBT. In any case, the subject was successful in 

completing the training without any assistance. 

As shown by the results of this study, there was a significant 

difference in satisfaction with the facility between subjects receiving IBT 

and CBT. CBT subjects were more satisfied with the facility than the IBT 

subjects. This could be in part because of the temperature setting in the 

classrooms. At times subjects experienced a cold temperature and at other 

times a hot temperature in the classrooms. This finding does not seem 

critical; however, it implies that training management needs to consider 

environmental factors such as the facility for training in their training 

strategy. 



237 

Another factor that offers an explanation to this difference is that in 

the IBT environment there were heterogeneous groups of individuals with 

different levels of computer experience. Subjects with a lower level of 

computer experience tend to ask more questions and interrupt the class 

more often than subjects with a high level of computer experience. This 

was observed during IBT sessions. In certain cases, the computers had to be 

reloaded with the software which caused a minor delay in starting the class. 

In summary, these factors offer a rationale for the difference in level of 

satisfaction with the facility between IBT and CBT subjects. The subjects' 

satisfaction with course and overall satisfaction was rated the same for both 

IBT and CBT. 

These findings imply that even though CBT renders freedom to an 

individual during training, a difficult interface or instruction leads to 

frustration. CBT may enable more efficient interaction; interaction with 

the computer cannot be a substitute for human interaction (Leidner and 

Jarvenpaa 1995). 

The lack of interaction in CBT impedes trainee clarification of 

ambiguous information presented. Since the goal of teaching or training is 

to promote the transfer of knowledge from instructor to trainee, any errors 

in comprehension lead to a partial knowledge transfer (Leidner and 

Jarvenpaa 1995). On the other hand, CBT alleviates the cognitive load of 

filtering training material and facilitates trainees to process information at 

their own pace (Leidner and Jarvenpaa 1995). In this research, CBT 
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interaction was structured, although trainees could control their pace of 

training and spend various lengths of time on specific topics. This confirms 

Cole's (1994) contention that CBT is not intended to completely replace 

the human instructor. 

It was determined by the research that CBT is an effective means of 

training; however, its acceptance as a formal training tool was not favorable. 

This conclusion was based on the total number of responses to the repeated 

announcement of CBT classes by the training department. Both IBT and 

CBT classes were announced; however, the CBT class enrollment was very 

low as seen in the results. This implies that training managers need to seek 

alternate ways to encourage end-users to take CBT to acquire the cost 

savings over IBT. This concurs with Harrap (1990) that, inspite of costs, 

classroom training is popular and will likely to continue to be popular. 

Acceptance of CBT in training and education has a long way to go; 

however, there is a potential for its integration into educational courses in 

general (Goodwin and Rees 1995). Goodwin and Rees (1995) state that 

changes in perceptions of users regarding CBT may increase their use of 

CBT. This will require a special effort on part of management to educate 

users about the importance of CBT as a training tool. Educating users 

about the possible cost advantage of CBT over IBT may also motivate users 

to increase the use of CBT. The State of Ohio's Department of 

Administrative Service has to train more than 5,000 people per year in spite 

of the cut in their training staff (Hequet 1995). 
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According to the instruction administrator, the cost of CBT is five 

times less than a traditional stand-up instructor (Hequet 1995). This has 

resulted in the growth to 1,200 users per year for CBT among trainees at 

the Department of Administrative Service. Hequet (1995) further reports 

that Union Carbide is also moving away from classroom training toward 

CBT. This implies that management needs to encourage and motivate 

employees to increase their use of CBT. These findings concur with 

previous studies that even though management views CBT as cost-effective, 

there is a resistance to using it because of its lack of stimulation in the 

learning environment (Keyes 1990). 

Another implication of this research for training managers concerns 

the long-term learning effect of training. The one month follow-up 

questionnaire indicated that a majority of the end-users did not use the 

target software during the month after the training. Training managers 

need to follow-up on the trainees' performance using the target software. 

This would allow the training managers and corporate leaders to send only 

those employees to training who would use the training material soon after 

training. Not using the training material after training suggests an overhead 

expense that would not be effectively utilized. If corporate leaders can 

correctly identify the employees who need training and who would apply 

the training immediately, then the result would be a cost savings by not 

training the employees who do not have a need to use the training material. 
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A further implication for training managers concerns the type of CBT 

used for training. Training managers may have to work closely with the 

CBT vendors or designers and determine the parameters critical to end-

users in effectively using the CBT. This calls for a close partnership 

between the managers and developers to sell CBT to end-users. 

Training Schedule 

The research in this study demonstrated that two, 4-hour day 

training is more effective in longer retention of learning than one, 8-hour 

day training. The findings also indicated that the interaction of training 

schedule and training method was significant in menu and icon 

performance categories. It was further found that subjects are more 

satisfied with the course in a two, 4-hour day training program format than 

subjects in a one, 8-hour day training program. The findings indicated that 

the impact of training schedule on subjects' satisfaction with the course was 

marginal. The difference in satisfaction with the course implies that 

delivering a certain amount of training material in two, 4-hour days versus 

one, 8-hour day may allow individuals enough time to grasp and retain 

material for a longer period of time. This implies that the interacting 

impact of training method and schedule is critical in devising the training 

program strategy. 

However, in a follow-up questionnaire and informal interviews, the 

subjects expressed mixed feelings when asked about the preference for one-
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day training versus two-day training. As indicated earlier, the general 

comments of the subjects in a two, 4-hour day training class was that they 

could split their time between the classroom and the workplace. On the 

other hand, the subjects in one, 8-hour day training class wanted to get 

their training completed in one day. 

These responses imply that there is no set criteria for choosing a 

specific training schedule except for an individual's convenience. The 

selection criteria becomes more convoluted if the training task requires an 

extended period of training. For example, training in the use of 

programming languages, databases, and so forth may require multiple days. 

Training Task 

The study found no significant difference between Microsoft Word 

(Ver. 6.0) and Excel (Ver. 5.0) subjects' performance at the end-of-training. 

However, the research indicated that in the exhibit category of performance, 

Excel subjects performed better than the Microsoft Word subjects. The 

demographic data about the current use of the software revealed that a 

greater number of Excel subjects had used the software before training 

compared to Microsoft Word subjects, i.e., the current use of a software 

complements training effectiveness. The subjects expressed indifferent 

feelings about satisfaction with the training. 

The research in this study further revealed that if trainees practiced 

what is learned in the class after the training, they would have a long-term 
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retention of training. This study demonstrated that the training was more 

effective in long-term retention effect for the subjects in the Excel course 

than for the subjects in the Microsoft Word course. This was because a 

larger number of Excel subjects had used Excel during the one-month-after 

training period than Microsoft Word subjects. 

The nature of the task and frequency of use is also critical in 

determining performance. For example, Morrison and Witmer (1983) 

compared computer-based and print-based job performance aids and found 

that on the first trial, computer-based aids produced more accurate 

performance on the simpler tasks, whereas print-based job performance was 

better on the complex tasks. However, on subsequent trials there was no 

difference in performance. Easy tasks elicits better performance from 

novice learners than complex tasks, and computer-based attitudes of novice 

learners operate to affect their performance (Jackson, Vollmer, and 

Stuurman 1985). This implies that it is the frequency of use of training 

material after the training that determines the long-term learning retention 

of a task. 

The results of this study further indicated that the interaction effect 

of a training method and training task is significant both for performance 

accuracy and for user satisfaction. This implies that interaction of training 

method and tasks should be considered when long-term learning retention 

is desired. Task complexity and its relation to cognitive processing has been 

addressed by previous studies (e.g., Tsai 1991). Thus, a CBT interface for a 
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specific software that complements the cognitive processing ability of an 

individual will facilitate learning retention. 

Individual Learning Style 

Individual difference variables, such as gender, age, motivation, and 

learning style have been addressed by several researchers (Ackerman 1989; 

Bostrom, Olfman, and Sein 1990; Gattiker, 1992; Hebenstreit 1985); 

however, the impact of these variables on CBT has not been fully 

investigated. These variables, with specific emphasis on learning styles, are 

examined in this study. Performance difference was not significant for IBT 

or CBT subjects except for a marginal difference in performance in the 

exhibit and control categories. 

This study exhibited that learning style does not significantly 

influence subjects' learning. Even though Fauley (1995) indicated that 

learning style has important implications for the effectiveness of CBT, this 

research did not find the direct impact of learning style on performance. 

However, its interaction with training method and task was significant. 

Williams, Peluchette, and Arp's (1995) findings for the relationship 

between various learning styles and performance in the acquisition of 

computer skills using CBT were not significant. However, they provide 

strong support for CBT as a method of instruction (Williams, Peluchette, 

and Arp 1995). Williams, Peluchette, and Arp (1995) contend that CBT 

did not appear to be biased toward students with a particular learning style; 
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it provides students an equal opportunity for success. Williams, Peluchette, 

and Arp (1995) further noted that students who performed well in their 

study also had a high grade point average, indicating that the instruction 

method did not place any student at a learning disadvantage. 

Overall, analysis of performance scores in various categories indicate 

that accommodators had better learning retention compared to assimilators, 

convergers, and divergers. Comparison of performance score differences 

between one-month-after and pre-training indicated that divergers scored 

better than accommodators, assimilators, and convergers. Divergers also 

scored higher on score differences between end-of-training and pre-training 

compared to accommodators, assimilators, and convergers. Thus, 

accommodators and divergers performed relatively better than assimilators 

and convergers, though the results were not significant. 

The research in this study found that satisfaction of trainees with the 

facility was significant. Accommodators rated the satisfaction with the 

facility higher compared to subjects with other learning styles. In addition, 

accommodators rated satisfaction level higher than subjects with other 

learning styles in all categories of satisfaction. This insinuates that 

accommodators are more easily adaptable to their learning environment in 

contrast to subjects with other learning styles. 

The findings indicated that interaction effect of training methods and 

learning style on performance accuracy was significant for the overall * 

measure and the icon category. For the exhibit category, the interaction 
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effect was significant at the 10% level. This indicates that effect of training 

methods and learning style should not be ignored. Interaction effect of 

training tasks and learning styles was significant for performance accuracy. 

Interaction effect was not significant for user satisfaction. 

In summary, the findings indicated that learning style interaction 

with method and task has a more significant impact on performance 

accuracy and satisfaction than learning style itself. These results suggest 

that interaction of training tasks and learning style should be considered 

when long-term learning retention is desired. 

Recommendations for Future Research 

This research was a longitudinal study conducted in the field setting. 

The objective was to investigate what training method renders a long term 

retention of learning a new software product. To extend this effort, 

additional study should be performed to expand the generalizability of the 

findings of this research. Recommendations for future research is discussed 

in this section. 

Design of CBT 

The above findings signify that IBT should be conducted with 

homogeneous group of individuals, i.e., group the individuals with about 

the same level of experience. This would alleviate student frustration due to 

frequent class interruptions. CBT designs need special attention. In this 

research, learning style was not significant; however, Puttre (1994) suggests 
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that a CBT package should include a number of teaching styles to take into 

account the different preference for the audience such as hands-on 

simulations, demonstrations, text, audio, and video. Since the interactions 

of learning style with methods and tasks were significant, it is recommended 

that future research should evaluate, in depth, these interactions using 

different tasks and methods. 

There is an overwhelming number of software products invading the 

end-user environment. CBT is one of the means an individual could use to 

learn new software. The future study should compare different types of 

CBT packages and attempt to investigate key factors that facilitate long-

term learning. A key area of research would be to investigate cost-effective 

means of building a CBT that is easy to use and with which to interact. 

Building a CBT-expert system may also be a viable solution whereby an 

individual could directly interact with a CBT expert. However, building an 

expert system may be limited by the cost involved. 

Kearsley and Hillelsohn (1982) identified managers, instructors, and 

employees as "key interfaces" in a CBT system. The roles of each of these 

elements in the interface of a CBT systems should be evaluated (Kearsley 

and Hillelsohn 1982). This study used only one type of CBT. A future 

study could use multiple designs of CBT for the same application and assess 

which design in more effective in terms of cost, time, and individual 

performance and thereby establish criteria for future CBT design. 
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Lester (1995) indicates that there is a rising interest in distributed 

CBT. Distributed CBT makes training available to employees who are 

separated geographically. The distributed training environment warrants 

investigation into its availability, acceptance, and effectiveness. For 

example, high-capacity communication links are expensive (Lester 1995) 

and to compare the cost effectiveness of distributed CBT versus IBT 

requires further investigation. The cost of designing CBT is also an issue 

(Lester 1995) which needs to be investigated. 

Multi-media and hypertext concepts integrated within CBT makes it 

possible for trainees to tailor their own training to their specific knowledge 

needs (Min 1993). Thus, future research should compare approaches for 

effective designs of CBT that provide trainees flexibility, enhanced 

interactivity, and more control over their individualized sessions. Kodali 

(1994) provides tutorials describing techniques used in designing CBT. 

Use of Training in Industries 

A single corporation served as the host for this experiment. A survey 

of corporations using CBT would help determine the extent of CBT usage 

and acceptance. The survey results would allow future researchers to 

compare CBT usage across organizations. A survey of industries using IBT 

and CBT, and comparing the expenditure on IBT and CBT could be 

another area of future research. Such future research could allow corporate 

leaders to justify the proportions of money spent on IBT and CBT. 
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Presentation of Information and Metaphors 

This research focused on presentation forms such as icon and menu 

for training effectiveness. The research demonstrated that although icons 

(metaphors to represent specific functions) seem to have a short-term 

advantage in learning, menus (text representations of specific software 

commands) were more effective for long-term retention. This finding 

suggests that subjects remember and understand text better than simple 

icons. 

Effectiveness of presentation of information in various forms such as 

graphics, texts, and tables have been investigated for decision-making 

functions (Benbasat and Dexter 1985; DeSanctis 1984; Dickson, 

De Sanctis, and McBride 1984; Hwang and Windsor 1990; Jarvenpaa and 

Dickson 1988). Modes of information presentation affect comprehension, 

recall capability, and performance (Benbasat and Dexter, 1985, Watson and 

Driver 1983). The presentation format of command may also create 

confusion (e.g., icon for quick save function represented by a "floppy disk" 

symbol was misconstrued by several trainees with a television-symbol). 

Thus, an appropriate and clear metaphor for function of representation is 

critical. A key area to research would be to compare various forms of icons 

representing the same function and evaluate training effectiveness for long-

term retention. 
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Environmental Factors 

In this research study, environmental factors were assumed to be the 

same for both IBT and CBT subjects. Yet, this study identified a significant 

difference in satisfaction with a facility between IBT and CBT subjects. 

The reason for this difference was not obvious. Thus, it is suggested that 

future research be done to investigate the impact of environmental factors 

and training methods on performance. 

Replication of the Field Experiment 

A replication of this field experiment would add further to the 

generalizability of the findings. In this field experiment, performance 

accuracy was measured based on the same set of questions. A more in-

depth study would let subjects who are being given software training display 

their creativity using software. A measure of creativity would allow 

researchers to measure more than the rote learning effects of training. 

CBT as Pre-Training and IBT as Post-Training 

Another area of study would be to investigate the impact of CBT as a 

pre-training tool followed by IBT. Such an investigation could be 

conducted in a laboratory setting by using a control and an experimental 

group. Such research is suggested because findings of this study indicated 

that the CBT was not easily accepted as a formal training tool. However, 

upon inquiry within the corporation, it was discovered that CBT software 

was offered in the library and that employees could check out the CBT 
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software for a week or two week period of time to use as needed. This 

implies that CBT is treated like a library reference book. Thus, use of CBT 

as a pre-training tool followed by IBT would help determine if CBT injects 

additional learning. 

Group CBT Training 

This study compared individual CBT trainees. Recent work in 

small-group CBT shows that the approach does not necessarily lead to 

higher achievement. Stephenson's (1994) study indicates that proper 

guidance and structure provided to group members, using small group CBT, 

lead to higher achievement than individual CBT. Future research should 

compare group CBT and IBT. 

Experiment Using Different Software 

The software packages used in this experiment were Microsoft Word 

and Excel. Another area for future research would be to determine if the 

results of this research could also be applied to other types of software. 

Individual Differences Consideration for Future Studies 

This study focused on learning style as a key individual difference 

between trainees. In this research, the learning style of an individual was 

considered; however, subjects were not grouped according to their learning 

style. Matching the individual learning style of trainers and trainees may 

offer more insight into the effectiveness of training (Davidson 1990, Kaplan 
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and Kies 1995). Due to a corporate constraint, demographic variables such 

as age were not addressed in this study; however, based on the work 

experience data, it was apparent that the majority of trainees were middle 

aged. A general pattern of a need for technical training based on 

demographic variables such as age, education, experience, and complexity of 

technology may help organizational leaders plan individualized training. 

In addition, the effect of learning style was significant when 

performance was compared without pre-performance. This was true only 

for IBT subjects and not CBT subjects. This requires additional inquiry in 

future studies. It could be possible that motivation was a key factor among 

CBT subjects that differentiated them from the IBT subjects. 

Motivation of individuals for selecting a training method is another 

area recommended for future research study. In this study, CBT subjects 

seemed to be highly motivated and preferred independent learning 

compared to IBT subjects. This may be due to the fact that the CBT 

subjects in this study had relatively more computer experience and a higher 

education level. This implies that training managers may have to target the 

CBT classes toward individuals with higher computer literacy, who are self-

starters, and motivated. Novice computer users may have to be trained 

initially in an IBT environment. Once they become computer literate, they 

may be trained in a CBT environment. Training managers may have to 

provide behavioral training in order to encourage novice end-users to use 

CBT. 
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As instructors we may find it hard to accept that people's entry-level, 
computer-based attitude affect their later performance. But, 
recognizing the value of attitude as a guide to behavior or intended 
behavior is important to educational, practical, and philosophical 
reason. The utilization of effective interfaces and the measurement 
of people's pre-instructional attitude are deemed important area for 
further study (Jackson, Vollmer, and Stuurman 1985, 114). 

This is an area of research which requires further investigation. 

Summary 

General findings, their implications, and a set of recommendations 

were discussed in this chapter. It is anticipated that conducting future 

research as recommended in this study would result in more complete 

findings into the effective approach to training end-users. Factors that are 

important when considering IBT or CBT in teaching end-users were 

identified in this study. The current research influences both training 

managers and corporate leaders who are users of information systems 

technology. Corporate leaders will continue to look for effective and 

efficient ways and means to train end-users. Corporate leaders may 

continue to use a mix of IBT and CBT to train end-users. As information 

technology grows and use of computers become second nature to end-users, 

continued training of end-users will become more important. 
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Table 39.--Variable Table 

Construct Variables Surrogates/ 

Measures Scale Characteristics Instrument 
Type of 

Analysis H 

Task IV Task type Software Nominal Discrete Word 6.0 for ANOVA 5 
characteristics application windows 

Nominal Discrete Excel 5.0 ICruskal- 6 
spreadsheet Wallis 

(software one-way 

packages) ANOVA 

Training process IV Training IBT Nominal Discrete ANOVA 1 
method CBT Nominal Discrete 

Training one, 8-hr. Nominal Discrete Kruskal- 3 
time training Wallis 

two, 4-hr. Nominal Discrete one-way 
training ANOVA 

Trainee/ IV Learning Types Nominal Discrete KLSI (1976) ANOVA 7 
individual style 
differences 

Outcome/ DV Accuracy* # of errors Interval Discrete A set of ANOVA 1,2, 
performance questions on 5, 7, 

Trainee's Time to Interval Continuous Word 6.0 
time* complete and Excel 5.0 Kruskal- 3,4, 

test software. Wallis 6 
Satisfaction one-way 

Evaluating Ordinal Likert scale Clock time. ANOVA 
training (1-5) 
program EUC 

satisfaction 

question-

naire. 

Note. 'Measured at three times-before training, at the end of training, and one month after training. H 
= hypothesis, TV = independent variable, ANOVA = analysis of variance, IBT = instructor-based 
training, CBT = computer-based training, KLSI = Kolb learning style inventory, DV = dependent 
variable, EUC = end-user computing. 
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Table 40.--A11 IBT Subjects 

Category Menu Icon Control Exhibit 

End-of-T raining 

Menu .... 

Icon 0.000* — 

Control 0.760 0.000* 
Exhibit 0.450 0.000* 0.660 — 

Menu 
Icon 
Control 
Exhibit 

One-Month-After-T raining 

0.000 
0.065** 
0.061** 

0.000* 
0.000* 0.700 

Note. IBT = instructor-based training. *Significant at 5% significance 
level. **Significant at 10% significance level. 
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Table 41.-All CBT Subjects 

Category Menu Icon Control Exhibit 

End-of-Training 

Menu . . 

Icon 0.032* 
Control 0.460 0.016* 
Exhibit 0.170 0.640 0.086** 

One-Month-After-T raining 
Menu — 

One-Month-After-T raining 

Icon 0.008* 
Control 0.680 0.010* 
Exhibit 0.210 0.019 0.160 

Note. CBT = computer-based training. *Significant at 5% significance 
level. **Significant at 10% significance level. 
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Table 42.--Differences in Performance Accuracy-

Training Method Menu Icon Control Exhibit 

IBT 
CBT 

Between End-of-Training and 
Pre-Training 

0.012* 
0.094** 

0.000* 
0.016 

0.000* 
0.057** 

0.006* 
0.057** 

IBT 
CBT 

Between Month-After-Training 
and Pre-Training 

0.000* 
0.012* 

0.000* 
0.001* 

0.000* 
0.005* 

0.011* 
0.019* 

IBT 
CBT 

Between One-Month-After-Training 
and End-of Training Performance 

0.052* 
0.310 

0.970 
0.500 

0.930 
0.340 

0.960 
0.890 

IBT 
CBT 
Overall 

Between Month-After-Training and Pre-Training 
Versus End-of-Training and r re-Performance 

0.099** 
0.420 
0.065** 

0.970 
0.630 
0.770 

0.910 
0.710 
0.650 

0.970 
0.900 
1.000 

Note. IBT = instructor-based training, CBT = computer-based training. 
*Significant at 5% significance level. **Significant at 10% significance 
level. 
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I, , agree to 
participate in a study of individuals at the Texas Instrument training center. 
This study is being conducted by the University of North Texas (UNT). 

The purpose of this study is to investigate the relationships between 
to 

approaches-instructor-based training (lBT) and computer-based training 
(CBT) for Microsoft Word 6.0 or Excel 5.0 as appropriate. 

As a participant, I understand that I will be provided the training as 
marked in the form attached to this letter. I will also participate in taking 
performance tests as necessary and fill out any questionnaires necessary for 
this study. 

I have been informed that any information obtained in this study 
which will personally identify me will remain confidential to the study. If 
such information is passed on in any way to my company or any individuals 
in my company, it will be identified solely by an assigned code number. 

I have been informed that there is no personal risk or discomfort 
directly involved with this research and that I am free to withdraw my 
consent and discontinue participation in this study at any time. A decision 
to withdraw from the study will not affect my position with my company in 
any way. 

If I have any questions or problems that arise in connection with my 
participation in this study, I should contact Dr. J. Wayne Spence, the 
project director at (817) 565-3114. 

1 / 
(Signature of employee/participant) (Date) 

/ / 

(Signature of employee's supervisor) (Date) 

This project has been reviewed by the University of North Texas Committee for the Protection of Human 
Subjects, Phone: (817) 565-3946). 
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Training Courses Offered 

I am interested in one of the training courses as marked below. 

Word 6.0: 

Instructor-based training (IBT) 

( ) One, 8-hour time in one day. 

( ) Two, 4-hour times on two consecutive days. 

Computer-based training (CBT) 

( ) One, 8-hour time in one day. 
( ) Two, 4-hour times on two consecutive days. 

Excel 5.0: 

Instructor-based training (IBT) 

( ) One, 8-hour time in one day. 

( ) Two, 4-hour times on two consecutive days. 

Computer-based training (CBT) 

( ) One, 8-hour time in one day. 
( ) Two, 4-hour times on two consecutive days. 
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LSI 
LEARNING-STYLE 
INVENTORY 

M c B E R & C O M P A N Y 

Name: 

Position: 

Organization:. 

Date: 

Inventory 

McBer & Company 
Training Resources Group 
116 Huntington Avenue 
Boston, Massachusetts 02116 
(617) 437-7080 
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Learning-Style Inventory: Instructions 

The Learning-Style Inventory describes the way you iearn and how you deal with ideas and day-to-day situations in your life. Below 
are 12 sentences with a choice of four endings. Rank the endings for each sentence according to how well you think each one fits with 
how you would go about learning something. Try to recall some recent situations where you had to learn something new, perhaps in 
your job. Then, using the spaces provided, rank a "4" for the sentence ending that describes how you learn best, down to a "\" for the 
sentence ending that seems least like the way you would learn. Be sure to rank all the endings for each sentence unit. Please do not 
make ties. 

Example of completed sentence set; 

When 1 leam: J± 1 like to deal with 
my feelings 

/ 1 like to watch and 
listen 

2- 1 like to think 
about ideas 

1 like to be doing 
things 

1. When I leam: I like to deal with 
my feelings 

I like to watch 
and listen — 

I like to think about 
ideas 

I like to be doing 
things 

2. 1 leam best 
when: 

1 trust my 
hunches and 
feelings 

I listen and watch 
carefully 

I rely on logical 
thinking 

I work hard to 
get things done 

3. When 1 am 
learning: 

I have strong 
feelings and 
reactions 

I am quiet and 
reserved — 

I tend to 
reason things out 

I am responsible 
about things 

4. I learn by: feeling watching 
— 

thinking doing 

5. When I leam: 1 am open to new 
experiences 

I look at all sides 
of issues 

— I like to analyze 
things, break them 
down into their 
parts 

* I like to try 
things out 

6. When i am 
learning: 

I am an intuitive 
person 

I am an observing 
person — 

I am a logical 
person 

1 am an active 
person 

7. I leam best 
from: 

personal 
relationships 

— : observation 
— 

rational theories a chance to 
try out and 
practice 

8. When I leam: I feel personally 
involved in things 

— I take my time 
before acting — 

I like ideas and 
theories 

I like to see 
results from my 
work 

9. I leam best 
when: 

I rely on my 
feelings — 

I rely on my 
observations — 

1 rely on my ideas I can try things 
out for myself 

10. When 1 am 
leammg: 

I am an accepting 
person 

— I am a reserved 
person — 

I am a rational 
person 

I am a 
responsible 
person 

11. When I leam: 1 get involved 
— 

I like to observe 
— 

I evaluate things I like to be active 

12. I leam best 
when: 

I am receptive 
and open-minded — 

I am careful 
— 

I analyze ideas I am practical 

Copyright © 1981 David A. Koib, revised 1985. All rights reserved. No part of this publication may be reproduced or transmitted in any 
form or by any means, electronic or mechanical, including photocopy, xerography, recording, or any information storage and retrieval 
system, without permission in writing from McBer & Company. 
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Percentiles 0 
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Converger Asstmilator 

AC-CE 

Copyright © 1981 David A. Kolb, revised 1985. 
Published by McBer Sc Company. 
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The Cycle of Learning 

Concrete Experience (CE) 
("Feeling") 

Active 
Experimentation (AE) 

("Doing") 

Reflective 
Observation (RO) 

{""Watching") 

Abstract Conceptualization (AC) 
("Thinking") 

Copyright © 1981 David A. Kolb, revised 1985. 
Published by McBer & Company. 
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General Information: POST Questionnaire 

Please answer the following questions pertaining use of EXCEL since training was 
completed: 

1. Have you used EXCEL? If yes, please answer 
the following questions: 

yes no 

2. How often did you use EXCEL ? 1 almost continuously (most days ) 
2 daily 
3 every few days 
4 at least once a week 
5 less than once per week 

3. What was the total time (approximately) of 
usage (e.g. total of 10 hours, or 20 hours etc.) 
since training ? 

4. Did you consult or receive assistance from 
anyone for help in using EXCEL? 

4 a. If yes' how often? 

yes no 

1 daily 
2 very few days 
3 at least once a week 
4 less than once per week 

5. Did you refer to the training material? yes no 

6. What specific feature did you use 

6a. List those features used which were not 
presented in training. 

6b. How did you learn to use these new features? 1 by experimenting with the program 
2 from another person 
3 from other training material 
4 from other published sources (e.g. books) 
5 other 

7. Did you receive any other computer related 
training during this period? if yes, please list 
them. 

8. Did you use other windows-based software 
products during this period? if yes, please list 
them. 

Please write any comments regarding the use of EXCEL during the 
last four weeks of period (you may write on the back of this 
page): 
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General Information: POST Questionnaire 

Please answer the following questions pertaining use of WORD since training was 
completed: 

i. Have you used WORD? If yes, please answer 
the following questions: 

yes no 

2. How often did you use WORD ? 1 almost continuously (most days) 
2 daily 
3 every few days 
4 at least once a week 
5 less than once per week 

3. What was the total time (approximately) of 
usage (e.g. total of 10 hours, or 20 hours etc.) 
since training ? 

4. Did you consult or receive assistance from 
anyone for help in using WORD? 

4 a. If Yes' how often? 

yes no 

1 daily 
2 very few days 
3 at least once a week 
4 less than once per week 

5. Did you refer to the training material? yes no 

6. What specific feature did you use 

6a. List those features used which were not 
presented in training. 

6b. How did you learn to use these new features? 1 by experimenting with the program 
2 from another person 
3 from other training material 
4 from other published sources (e.g. books) 
5 other 

7. Did you receive any other computer related 
training during this period? if yes, please list 
them. 

8. Did you use other windows-based software 
products during this period? if yes, please list 
them. 

Please write any comments regarding the use of WORD during the 
last four weeks of period (you may write on the back of this 
page): 
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General Information 

| Please circle the appropriate response below which best describes your experience with 
[WORD software: 

1. Do you currently use WORD? yes no 

2. If yes, at what level do you think are you? 
(1-novice to 5-expert) 

1 2 3 4 5 

3. Why did you decide to seek training on this 
software? 

IPlease circle the appropriate response below which best describes your experience with 
word processor software: 

4. Have you used other windows-based 
software products? 

if yes, please list them. 

yes no 

5. Do you or have you ever used any other 
word processor software? 

yes no 

6 If yes, how long have you used or been 
using the word processor? 

<1 year 1-5 years >5 years 

7. Have you had any prior training 
experience? 

7a. If yes, the experience was : 

yes no 

very satisfactory 
satisfactory 
fairly satisfactory 
unsatisfactory 
very unsatisfactory 

8. Your education level is : High School Undergraduate Graduate 
Post-graduate Other 

9. Your work experience is : (l-5years) (6-10years) (ll-5years) (>I5years) 
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General Information 

Please circle the appropriate response below which best describes your experience with 
EXCEL software: 

1. Do you currently use EXCEL? yes no 

2. If yes, at what level do you think are you? 
(1-novice to 5-expert) 

1 2 3 4 5 

3. Why did you decide to seek training on this 
software? 

Please circle the appropriate response below which best describes your experience with 
spreadsheet software: 

4. Have you used other windows-based 
software products? 

if yes, please list them. 

yes no 

5. Do you or have you ever used any other 
spreadsheet software? 

yes no 

6 If yes, how long have you used or been 
using the spreadsheet? 

<1 year 1-5 years >5 years 

7. Have you had any prior training 
experience? 

7a. If yes, the experience was : 

yes no 

veiy satisfactory 
satisfactory 
fairly satisfactory 
unsatisfactory 
very unsatisfactory 

8. Your education level is: High School Undergraduate Graduate 
Post-graduate Other 

9. Your work experience is : (l-5years) (6-10years) (ll-5years) (>I5years) 
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User Satisfaction 

! Please circle the response below which best describes your feeling about this training program. 

I C O U R S E (Please rate your instructor separately, if applicable) 

I. The clarity and understandability of the 
training program documentation was: 

Low 
t 2 3 

High 
5 

2. The assistance gained from the training 
program documentation was: 

Low 
1 2 3 

High 
5 

3. The match between the training program's 
outcome and my expectation about the 
training program's outcome was: 

Low 
1 2 3 

High 
5 

4. The usefulness of this course to my job is: Low 
I 2 3 

High 
5 

5. The benefits of the training program to my 
job are: 

Low 
1 2 3 

High 
5 

6. The duration of the course for all the 
topics covered in the class was (for Q3T 
students only): 

Low 
1 2 3 

High 
5 

7. The consistency between the amount of 
time sent on a topic and the importance of 
that topic was: 

Low 
1 2 3 

High 
5 

8. Training consistency (presentation, 
contents, exercises) for various topics 
throughout the training period was: 

Low 
1 2 3 

High 
5 

9. Generally, the suitability of this type of 
training program for the type of material 
presented is: 

Low 
1 2 3 

High 
.5 

10. The organization and arrangement of 
course topics relative to my expectation 
was: 

Low 
1 2 3 

High 
5 

11. Overall rating for the course material and 
documentation is: 

Low 
I 2 3 

High 
5 

What did you like most about this training program? 

What did you like least about this training program? 
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INSTRUCTOR (This section is to be filled out by only IBT students) 

1. Knowledge of the subject matter was: Low 
1 2 4 

High 
5 

2. Delivery and presentation skills of 
instructor was: 

Low 
1 2 .1 4 

High 
5 

3. Explanation ability and vocabulary of 
instructor was: 

Low 
I 2 i 4 

High 
5 

4. Preparation of the instructor for the class 
was: 

Low 
I 2 ] 4 

High 
5 

5. The clarity of instructor's speech was Low 
1 2 3 4 

High 
5 

6. Instructor and student interaction during 
the training period was: 

Low 
1 2 3 4 

High 
5 

7. Instructor's help to individual students 
was: 

Low 
I 2 3 4 

High 
5 

8. Instructor's willingness to respond to 
students' questions was: 

Low 
1 2 3 4 

High 
5 

9. Overall rating for the instructor's training 
effectiveness is: 

Low 
1 2 3 4 

High 
5 

What did you like most about this training instructor? 

What did you like least about this training instructor? 
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FACILITY' 

1. The suitability of training room 
environment for learning was: 

Low-
2 3 4 

High 
5 

2. Overall rating for the facility for 
promoting positive learning environment 
is: 

Low 
1 2 3 4 

High 
5 

3. The satisfaction with computer equipment 
used for training was: 

Low 
I 2 3 4 

High 
5 

4. The quality and adequacy of lighting in 
the training room was: 

Low 
1 2 3 4 

High 
5 

5. The comfort level of room temperature in 
the training room was: 

Low 
1 2 3 4 

High 
5 

6. The disturbance due to outside noise level 
or interruptions in the training room was: 

Low 
1 2 3 4 

High 
5 

7. The appropriateness of number of students 
in the training room was (for only IBT 
students): 

Low 
1 2 3 4 

High 
5 

OVERALL COURSE RATING | 

I. I would rate overall effectiveness of the 
training course as: 

Low 
1 2 3 4 

High 
5 

2. My recommendation for others to take this 
training course is: 

Low 
1 2 3 4 

High 
5 

If the training provided by this course does not represent your 
most preferred moms of learning new material, piease describe 
how you feel you learn best: 
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TRAINING ASSESSMENT FOR : EXCEL 5.0 

For the following questions, you should refer to accompanying exhibits (A & B). As you proceed 
through the questions, you will be directed to refer to one of the exhibits. On each of the exhibits are a 
number of reference markers identifying particular aspects of the software product You should use 
these reference markers to identify what you feel is the correct response to each question. If you feel 
that a correct/appropriate response is not pro\ided. record an "X" as vour response. 

For the following questions, refer to the MENU SELECTION choices designated in Exhibit A by the 
symbol O symbol. Identify the first appropriate M_^_item to accomplish following functions. 

1. Auto save a document M 
2. The worksheet may be saved by selecting M 
3. Save chan as a separate file M 
4. Move around the worksheets, while keeping the headings in view at all time M 
5. To exit EXCEL M 
6. You may open a file by first selecting M 
7. Preview chart before printing M 
8. Save the chart in worksheet 

9. Protect a set of ceils or an entire worksheet to prevent other people from 
changing its contents 

M .. 

10. Print the date in the form mm/dd/yy at cell address A1 M 
11. Display the formulas in the worksheet M 
12. Go to a specific cell address without scrolling M 
13. Create animation effect of a set of cell values M 
14. Get an explanation of a certain aspect of the software M 
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For the following questions, refer to the MENU SELECTION choices designated in Exhibit A by the 

symbol • svmbol. Identify the first appropriate 1 — item to accomplish following functions. 

15. Save the chart in worksheet I 
16. Preview chart before printing I 
17. Check spelling you would select 

18. Change the font and font size I 
19. Center the text across a selected range of columns I 
20. Align the data in the cells I 
21. Reverse the affects of a format 

22. Format the numbers to suit the styles of worksheet, e.g. date, money I 
23. Apply existing formats to other ceils in the worksheet I 
24. Add borders to highlight specific data I 
25. Create a chart you would select a set of cells and then select: I 
26. Graphic objects may be drawn by selecting 

27. You may open a file by first selecting 

28. The worksheet may be saved by selecting 

29. If you want to add the numbers in cell D 4 . . D 7 , the fastest way is to select: 

30. The standard Tool bar is I 
31. The Formatting Tool Bar is 

32. Increase or decrease number of decimal places for a number 

33. Sort a column in an ascending or a descending order I 
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For the following questions, refer to the CONTROL SELECTION choices designated in Exhibit A by 

the symbol A symbol. Identify the first appropriate C — item to accomplish following functions. 

34. Move horizontally across other cells in the worksheet C 
35. Move vertically across other cells in the worksheet C 
36. Move down the worksheet one screen at a time C 
37. The active worksheet in this file is C 
38. Display another worksheet C 
39. Split the window into two panes, you would select C 
40. Move from one sheet(or file) to other sheet(or file) one at a time in the same 

workbook 
C 

41. To scroll one cell at a time horizontally c 
42. To scroll left or right one screen at a time c 
43. To scroll up or down one screen at a time c 

For the following questions refer to Exhibit B. Use MENU, ICON, and CONTROL 
SELECTION choices designated by O. D . and A symbols respectively in Exhibit A and cell 
values or addresses in Exhibits B and C to answer the following questions. Identify the first 
appropriate M — . I — , or C — item to accomplish following functions where appropriate. 

44. If A1 has too much text, EXCEL displays excess text in the cell (assuming it 
is empty) 

45. The ceil address of the numeral "$ 1850" on the spread sheet is 

46. The current cell displayed (cell pointer or active cell) in this spreadsheet is 

47. To make the cell A5 active click with mouse on 

48. If the cell pointer is at cell A4, when you press enter, the cell pointer will 
move to cell 

49. Copy the cell B5 contents to cell C5, the sequence of actions is 

50. If the contents of cell C5 changes by 10, the contents of B5 will change by. 

51. The contents of ceil A5 is 

52. The total $9,850 in cell B7 (Exhibit B) is the sum of cells 

53. The font type and font size of ceil B11 (Exhibit B) is displayed in 

54. In Exhibit C, the sum of cells B4 through C6 can be calculated by the 
expression (formula) 

55. If the cell C6 contents increases by $2500, the contents of cell CI 1 will 
change to (hint: use cell formula of cell e l l in Exhibit C) 

56. Change the bar graph shown in Exhibit B to Pie graph 
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TRAINING ASSESSMENT FOR : WORD 6.0 

For the following questions, you should refer to accompanying exhibits (A & B). As you proceed 
through the questions, you will be directed to refer to one of the exhibits. On each of the exhibits are s 
number of reference markers identifying particular aspects of the software product You should use 
these reference markers to identify what you feel is the correct response to each question. If you feel 
that a correct/appropriate response is not provided, record an "X" as vour response. 

For the following questions, refer to the MENU SELECTION choices designated in Exhibit A by the 
O symbol. Identify the FIRST APPROPRIATE M item to accomplish following functions. 

1. Auto save a document M 
2. Save Tabs M . 
3. Search and replace a word M 
4. Mail merge M 
5. Save a document M . 
6. Close a file M 
7. Rename a file M . 
8. Undelete a text M . 
9. Open a document M . 
10. Indent a paragraph M t 

11. Move a block of text M 
12. Delete a block of text M . 
13. Printer setting M . 
14. Modifv print settings (e.g. hidden text, codes etc..) M 
15. Locate a specific area (word or sentence) of a text M . 
16. Change the line format of the document M . 
17. Change the margins (left or right) M . 
18. Add hard pages (page breaks) M . 
19. Select a tab on the ruler M . 
20. If you were having difficulty with a piirucuiar aspect of the software and you 

wish to receive additional information about that aspect 

M . 

21. If you wished to initiate a telephone call using this software product M . 
22. Print a document M . 
23. Print to a file (i.e create a print file) M 
24. Move between open documents M . 
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For the following questions, refer to the ICON SELECTION choices designated in Exhibit A by the 

JD symbol. Identify the FIRST APPROPRIATE I item to accomplish following functions. 

25. Undelete a text 

26. Move a block of text I 

27. Delete a block of text I 

28. Print a document I 

29. Change justification of the text I 

30. Make a copy or cut a part of the text I 

31. Enhance vour document (underline, bold, italic etc..) I 

32. Check spelling I 

33. Draw a specific svmboi such as circle, square, or a polygon I 

34. Reverse the effects of the last action I 

35. Display document layout codes such as spaces between words, tabs, paragraph 

marks and so on 

I _ 

36. Apply existing formats to other texts in vour documents I 

37. Indent a paragraph I 

38. Organize text into columns I 

For the following questions, refer to the CONTROL SELECTION choices designated in Exhibit A 

by the Asymbol. Identify the FIRST APPROPRIATE C item to accomplish following 
functions. 

39. Go to the top of the document. double click on icon C . 
40. Change left side page indents c . 

41. See the list of currently open documents c . 
42. Scroll down one line at a time, click on c . 

43 Switch over from insert mode to type over mode is indicated bv c . 
44 WP help availability ON or OFF is indicated by c . 
45. View page layout c . 
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For the following questions refer to Exhibit B and use MENU, ICON, and CONTROL 
SELECTION choices designated by O. 0 , and A symbols respectively in Exhibit A to answer 

the following questions, identify the FIRST APPROPRIATE M , I , or C item to 
accomplish following functions. 

46. Create bullet or numbered list I 

47. Change the bullet or numbered list format M . 

48. Automatically print the current date M . 

49. Create the table as shown in exhibit B M . 

50. Change the document in exhibit B to column form I 

51. Center each title in the tables 1 

52. Add a page in the middle of the document M . 

53. Vary the line spacings as shown in the exhibit B M . 

54. Underline the words training and development on page 2 in the exhibit B I 

55. Change fonts and size of the characters as shown in Exhibit B, I 

56. Generate and add table of contents as shown on page 1 M . 

57. Add footnote 1 M . 

58, Draw figure! as shown on page 2 I 

59. Include various symbols/objects as shown in figure 1 on page 2 M . 

60. Correct the spelling of word "compare" on page 2 I 
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EXHIBIT B 

InterOffice Memo 
: Joe Harrison 

F r o m i Ham Picket 

Date: October 31. 1994 

S u b j ect : Proposal for Effective Assessment of Training Methods used at XYZ corporation 

CC: Dr. Albert Einstein 
Department Review Date 

Engineering Manager 
Marketing and Sales 

Table of Contents 

PURPOSE 2 

RESEARCH QUESTION 2 

RESEARCH METHOD 2 



293 

PURPOSE 

1) Identify training and development characteristics and learning styles.1 

2) Comppare training approaches such as instructor-based, computer-based, and 
video-based training.. 

RESEARCH QUESTION 

RESEARCH METHOD 

A laboratory experiment will be conducted at an industrial 

site. 

s 
Figure 1 

Kolb's Learning Style Instrument 
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End_AK 

Performance Period 
Mon_AH 

Exhibit I, Overall Parf 

K s e s s S "s- --ss,rr' 
performance in all categories.' = one-m<>™h-after training g 

IBT 
CBT 

Pre-All 
35.68 
52.89 

End-All 
50.21 
69.18 

Mon-All 
51.45 
72.25 
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® 30 

Pre Menu Prejcon Pre_Ctl 

Performance Period 

Pre Exh 

Exhibit 2a. Pre-Performance per Category: Training Method Main Effects. 
Pre-Menu = pre-training performance in menu category. Pre-Icon = 
pre-training performance in icon category. Pre-Ctl = pre-training 
performance in control category. Pre-Exh = pre-training performance in 
exhibit category. 

IBT 
CBT 

Pre-Menu 
39.16 
54.52 

Pre-Icon 
40.93 
58.05 

Pre-Ctl 
31.24 
44.24 

Pre-Exh 
31.39 
54.76 
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o 
End Menu 

H h 

Endjcon End_Ctl 

Performance Period 
End Exh 

Exhibit 2b. End-of-Training Performance per Categoiy: Training Method 
Main Effect. End-Menu = end-of-training performance in menu category. 
End-Icon = end-of-training performance in icon category. End-Ctl = End-
of-training performance in control categoiy. End-Exh = end-of-training 
performance in exhibit category. 

IBT 
CBT 

End-Menu 
46.12 
63.81 

End-Icon 
65.19 
79.05 

End-Ctl 
45.28 
59.14 

End-Exh 
44.27 
74.71 
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Mon_Menu Monjcon Mon_Cti 
Peroformance Period 

Mon Exh 

Exhibit 2c. Month-After-Training Performance per Category: Training 
Method Main Effects. Mon-Menu = month-after-training performance in 
menu category. Mon-Icon = month-after training performance in icon 
category. Mon-Ctl = month-after-training performance in control categoiy. 
Mon-Exh = month-after-training performance in exhibit category. 

Mon-Menu Mon-Icon Mon-Ctl Mon-Exh 
IBT 50.70 65.34 45.71 44.03 
CBT 66.19 83.73 64.24 75.24 
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70 t • - O - -PrelBTCBT 
0 EndlBTCBT 

'MonlBTCBT 

Icon Ctl 

Performance Period 

Exhibit 3. Performance per Category: Training Method Main Effect. Pre-
IBT-CBT = pre-training performance of IBT and CBT combined. End-IBT-
CBT = end-of-training performance of IBT and CBT combined. Mon-IBT-
CBT = month-after-training performance of IBT and CBT combined. 

Pre-IBT-CBT 
End-IBT-CBT 
Mon-IBT-CBT 

Menu 
42.1 
49.5 
53.6 

Icon 
44.2 
67.8 
68.7 

Control 
33.7 
47.9 
49.2 

Exhibit 
35.8 
50.0 
49.9 
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- » End_Pre 
MOD Pre 

Menu Icon Ctl 

Pertonnance Period 

Exhibit 4. Difference between End-of-Training and Pre-Training and 
Month-After-Training and Pre-Training Performance. End-Pre = end-of-
training and pre-training performance. Mon-Pre = Month-after-training 
and pre-training performance. 

End-Pre 
Mon-Pre 

Menu 
7.4 

11.6 

Icon 
23.6 
24.6 

Control 
14.2 
15.5 

Exhibit 
14.2 
14.1 
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• EndPrelBT 

EndPreCBT 

a> 15 --

ft- 10 

Menu Icon Ctl Exh 

Performance Category 

Overall 

Exhibit 5a. Difference between End-of-Training and Pre-Training 
Performance per Category: Training Method Main Effects. End-Pre-IBT = 
end-of-training and pre-training performance of IBT subjects. End-Pre-CBT 
= end-of-training and pre-training performance of CBT subjects. 

End-Pre-IBT 
End-Pre-CBT 

Menu 
6.96 
9.29 

Icon 
24.26 
21.00 

Control 
14.04 
14.90 

Exhibit 
12.88 
19.95 

Overall 
14.53 
16.29 
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30 T • O" MonPrelBT 

MonPreCBT 

H 

Menu Icon Ctl Exh 

Performance Category 

Overall 

Exhibit 5b. Difference between Month-After-Training and Pre-Training 
Performance per Category: Training Method Main Effect. Mon-Pre-IBT : 

month-after-training and pre-training performance of IBT subjects. Mon-
Pre-CBT = month-after training and pre-training performance of CBT 
subjects. 

Menu Icon Control Exhibit Overall 
Mon-Pre-IBT 11.54 24.41 14.47 12.64 15.77 
Mon-Pre-CBT 11.67 25.68 20.00 20.48 19.36 



303 

" MonEndlBT 

MonEndCBT 

Me nu icon f5h Overall 

Performance Category 

Exhibit 5c. Difference between Month-After-Training and End-of-Training 
Performance per Category: Training Method Main Effect. Mon-End-IBT = 
month-after training and end-of-training performance of IBT subjects. 
Mon-End-CBT = month-after-training and end-of-training performance of 
CBT subjects. 

Mon-End-IBT 
Mon-End-CBT 

Menu 
4.58 
2.38 

Icon 
0.15 
4.68 

Control 
0.43 
5.10 

Exhibit 
-0.24 
0.53 

Overall 
1.24 
3.07 
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12 T 
" » Control 

• ° Exhibit 

2day 

Training Schedule 

Exhibit 6. Difference between Month-After-Training and End-of-Training 
Performance in Control and Exhibit Categories: Training Schedule Main 
Effects. Mon-End 1-day = month-after-training and end-of-training 
performance of 1 -day subjects. Mon-End 2-day = month-after-training and 
end-of-training performance of 2-day subjects. 

Mon-End 1-day 
Mon-End 2-day 

Control Exhibit 
-1.82 -6.07 
7.10 10.95 
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2_day 

- 6 ± 

Training Schedule 

Exhibit 7 a. Difference between Month-After-Training and End-of-Training 
Performance in Menu Category: Training Method and Schedule 
Interaction. Mon-End 1-day = month-after-training and end-of-training 
performance of 1-day subjects. Mon-End 2-day = month-after-training and 
end-of-training performance of 2-day subjects. 

Mon-End Performance-Menu 

Mon-End 1-day 
Mon-End 2-day 

IBT 
3,93 
5.93 

CBT 
9.64 

-5.6 
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2_day 

Training Schedule 

Exhibit 7b. Difference between Month-After-Training and End-of-Training 
Performance in Icon Category: Schedule Main Effect. Mon-End 1 -day = 
month-after-training and end-of-training performance of 1 -day subjects. 
Mon-End 2-day = month-after-training and end-of-training performance of 
2-day subjects. 

Mon-End Performance-Icon 

Mon-End 1-day 
Mon-End 2-day 

IBT 
2.95 

-5.72 

CBT 
-3.0 
12.3 
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IBT 
"CBT 

1_day 2_day 

Training Schedule 

Exhibit 8. Overall Satisfaction: Training Method and Schedule Interaction. 
1 -day = one-day subjects. 2-day = two-day subjects. 

Overall Satisfaction 

1-day 
2-day 

IBT 
4.5 
5.0 

CBT 
4.0 
5.0 
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35 T 
'En-Pre 

• •> Mon_Pre 
"•̂ "Mon.En 

Excel 

Training Task 

Exhibit 9a. Differences between Month-After-Training, End-of-Training, 
and Pre-Training Performances: Training Task Main Effect. En-Pre = end-
of-training and pre-training performance. Mon-Pre = month-after-training 
and pre-training performance. Mon-En = month-after-training and end-or-
training performance. Word = Word subjects. Excel = Excel subjects. 

Word 
Excel 

En-Pre 
6.93 

21.64 

Mon-Pre 
-1.89 

30.44 

Mon-En 
-8.82 
8.80 
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Word Excel 

Training Task 

Exhibit 9b. Difference between Month-After-Training and Pre-Training 
Performance in Control Category: Training Task Main Effect. Mon-Pre = 
month-after-training and pre-training performance. Word = Word 
subjects. Excel = Excel subjects. 

Mon-Pre Performance 

Word 
Excel 

Control 
21.73 

9.18 
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Word Excel 

Task Type 

Exhibit 10a. Difference between Month-After-Training and Pre-Training 
Performance in Icon Categoiy: Training Method and Task Interaction. 
Mon-Pre = month-after-training and pre-training performance. Word = 
Word subjects. Excel = Excel subjects. 

Mon-Pre Performance-Icon 

IBT 
CBT 

Word 
16.87 
30.64 

Excel 
31.96 
19.40 
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Excel 

Task Type 

Exhibit 10b. Difference between Month-After-Training and Pre-Training 
Performance in Exhibit Category: Training Method and Task Interaction. 
Mon-Pre = month-after-training and pre-training performance. Word = 
Word subjects. Excel = Excel subjects. 

Mon-Pre Performance-Exhibit 

IBT 
CBT 

Word 
-9.78 

30.36 

Excel 
35.07 

9.60 
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Word Eacd 

Task Type 

Exhibit 10c. Overall Difference between Month-After-Training and Pre-
Training: Training Method and Task Interaction. Mon-Pre = month-after-
training and pre-training performance. Word = Word subjects. Excel = 
Excel subjects. 

Mon-Pre Performance-Overall 

IBT 
CBT 

Word 
9.58 

25.27 

Excel 
21.95 
12.85 
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IBT 
'CBT 

Excel 

Task Type 

Exhibit lOd. Difference between Month-After-Training and End-of-
Training Performance in Icon Category: Training Method and Task 
Interaction. Mon-En = month-after-training and end-of-training 
performance. Word = Word subjects. Excel = Excel subjects. 

Mon-En Performance-Icon 

Word Excel 
IBT -3.96 4.27 
CBT 13.45 -5.8 
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g word lE-xcel 

Task Type 

Exhibit lOe. Difference between Month-After-Training and End-of-
Training Performance in Exhibit Category: Training Method and Task 
Interaction. Mon-En = month-after-training and end-of-training 
performance. Word = Word subjects. Excel = Excel subjects. 

Mon-En Performance—Exhibit 

IBT 
CBT 

Word 
-14.02 
12.45 

Excel 
13.56 

-12.60 
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" IBT 
—O—-CBT 

Excel 

Task Type 

Exhibit lOf. Overall Difference between Month-After-Training and End-of-
Training Performance: Training Method and Task Interaction. Mon-En = 
month-after-training and end-of-training performance. Word = Word 
subjects and Excel = Excel subjects. 

Mon-En Performance-Overall 

IBT 
CBT 

Word 
-3.02 
-4.30 

Excel 
5.49 
9.77 
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D» 

'En.Pre 
"Mon̂Pre 
MonJEn 

Diver 

Learning Style* 

—7 r ^uumimiLc. mun-rre = moritn-arter-training 
and pre-traming performance. Mon-En = month-after-trainins: and end-of-
training performance. 6 

Accommodators 
AssimiJators 
Convergers 
Divergers 

En-Pre 
12.20 
15.14 
14.10 
16.97 

Mon-Pre 
16.75 
14.79 
15.16 
18.69 

Mon-En 
4.55 

-0.36 
1.06 
1.72 
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30 T 
" Menu 

•Control 

•Exhibit 

Accom Assim Comer 
Looming Stylet 

Diver 

Exhibit 12a. Difference between End-of-Training and Pre-Training 
Performance per Category: Learning Style Main Effect. En-Pre = end-of-
training and pre-training performance. 

Performance-En-Pre 

Accommodators 
Assimilators 
Convergers 
Divergers 

Menu 
8.19 
8.27 
8.90 
4.94 

Icon 
16.71 
26.88 
22.20 
26.70 

Control 
10.81 
8.08 

14.03 
21.12 

Exhibit 
13.10 
17.35 
11.27 
15.12 
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30 T 

8 15 

- Di Menu 

"Icon 

'Control 

'Exhibit 

Accom Asslm comer 
Learning Styles 

Dlw 

Exhibit 12b. Difference between Month-After-Training and Pre-Training 
Performance per Category: Learning Style Main Effects! Mon-Pre = 
month-after-training and pre-training performance. 

Accommodators 
Assimilators 
Convergers 
Divergers 

Performance-Mon-Pre 

Menu 
16.05 
10.54 
10.50 
10.53 

Icon 
19.24 
29.23 
23.93 
25.00 

Control 
18.38 
5.27 

18.37 
18.88 

Exhibit 
13.33 
14.12 
7.63 

20.35 
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«" 15 

Aaom Dim 

Learning Styles 

Exhibit 13a. Overall Difference between End-of-Training and Pre-Training 
Performance: Training Method and Learning Style Interactions. En-Pr = 
end-of-training and pre-training performance. 

Performance Overall-En-Pr 

Accommodators 
Assimilators 
Convergers 
Divergers 

IBT 
17.12 
12.25 
13.27 
15.66 

CBT 
-8.69 

29.81 
16.69 
26.81 
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Conver Assim Acxom 
Dim 

Learning Styles 

Exhibit 13b 
Performance 
Interactions 

e En?rn= enl-o£raining and pre-training performance. 

Performance Icon--En-Pr 

Accommodators 
Assimilators 
Convergers 
Divergers 

IBT 
27.06 
22.30 
21.40 
26.07 

CBT 
-27.25 
53.00 
23.56 
31.50 
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25 T 

• O IBT 
—O—CBT 

Accom Assim Coam 
Learning Stytes 

Divw 

Exhibit 14a. Overall Difference between Month-After-Training and Pre-
Training Performance: Training Method and Learning Style Interactions. 
Mon-Pr = month-after-training performance and pre-training performance. 

Performance Overall—Mon-Pr 

Accommodators 
Assimilators 
Convergers 
Divergers 

IBT 
19.06 
12.54 
12.82 
18.33 

CBT 
6.94 

24.06 
22.00 
21.12 
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50 T 

Conver Diver 

-to ± 
Learning Styles 

Exhibit 14b. Difference between Month-After-Training and Pre-Training 
Performance in Icon Category: Training Method and Learning Style 
Interactions. Mon-Pr = month-after-training and pre-training performance. 

Performance Icon-Mon-Pr 

Accommodators 
Assimilators 
Convergers 
Divergers 

IBT 
24.82 
25.35 
23.10 
24.33 

CBT 
-4.50 
48.00 
26.78 
29.00 
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<o 3.6 --

Accom Assim Conver 

Learning Styles 
Diver 

Exhibit 15. Overall Satisfaction: Training Method and Learning Style 
Interactions. 

Satisfaction-Overall 

Accommodators 
Assimilators 
Convergers 
Divergers 

IBT 
4.676 
4.587 
4.475 
4.450 

CBT 
4.000 
4.125 
4.444 
3.875 
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40 • 
—O—•Word 

• Excel 

AssJm Conver 

Learning Style 

Diver 

Exhibit 16a. Difference between End-of-Training and Pre-Training 
Performance in Exhibit Category: Training Task and Learning Style 
Interactions. En-Pr = end-of-training andpre-training performance. Word 
= Word subjects. Excel = Excel subjects. 

Performance Exhibit--En-Pr 

Accommodators 
Assimilators 
Convergers 
Divergers 

Word 
4.75 
7.30 

-0.81 
18.00 

Excel 
39.80 
23.62 
25.07 
13.10 
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m Excel 

Accom Assim Conver 

Learning Style 

Diver 

Exhibit 16b. Overall Difference between Month-After-Training and Pre-
Training Performance: Training Task and Learning Style Interactions. 
Mon-Pr = month-after-training and pre-training performance. Word = 
Word subjects. Excel = Excel subjects. 

Performance Overall-Mon-Pr 

Accommodators 
Assimilators 
Convergers 
Divergers 

Word 
12.69 

6.10 
9.80 

20.68 

Excel 
29.75 
20.22 
21.29 
17.30 
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