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ABSTRACT

The growth in the application of information technology to learning/ training underscores
the need to understand the impact of these technologies. Drawing on the two foundational
disciplines, i.e., IS and Education, this study develops a theoretical model that focuses on the
learning process involved in collaborative e-learning. The model, based on Adaptive
Structuration Theory (AST), describes the effect of learning methods using the structures
embedded in the technology, teams and techniques. Further, the model conceptualizes the
important role of faithful appropriation on learning outcomes.

The research model focuses on the three enhancements to existing learning methods, i.e.
use of e-learning, collaboration and combined treatment. A 2X2 interrupted multi-period quasi-
experiment was used to empirically investigate the impact of these treatments, as well as
appropriation of these treatments. Hypotheses were developed based on the model presented.
Data is analyzed using MANOVA and contemporary structural equation modeling called Latent
Growth Modeling and Stacked Group Analysis.

Results of the study show a significant influence of e-learning and collaboration as well
as the combined treatment on specific learning outcomes. E-learning treatment significantly

enhanced self-efficacy and quiz scores of the participants while the collaboration treatment



positively influenced self-efficacy and satisfaction. The combined treatment has a positive effect
on all three outcome variables. In addition, the study finds that faithful appropriation is an
important determinant of the extent of effect. For technology structures, the initial level of
appropriation is an important factor in initial self-efficacy, score and satisfaction as well as
changes self-efficacy and satisfaction over time. Changes in technology appropriation, more
specifically attitude towards technology, influenced changes in satisfaction. In case of
collaboration methods, team structures were developed over time. Consequently, initial team
structures did not show any significant impact. However, changes in team structure appropriation
influenced satisfaction.

The study provides important research implications for theory and practice. Most
importantly, the study provides empirical validity for using AST for investigating learning.
Researchers and practitioners need to focus not only on the structures in the learning method, but
also on the appropriation.

INDEX WORDS: End-user training, Computer-Based Training, e-Learning, Adaptive
Structuration Theory, Collaborative learning
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CHAPTER ONE

1. Introduction

Universities and corporate training facilities have been investing in information
technologies to improve education and training at an increasing rate during the past decade.
Many new companies are emerging to provide tools and services to enable the effective design
of IT-based learning solutions. We are seeing similar trends in certain parts of universities and
other educational institutions (Financial Times 2005). Although research on technology-
mediated learning has increased in recent years, it still lags behind developments in practice.
Many predict that the biggest growth in the Internet, and the area that will prove to be one of the
biggest agents of change, will be online learning, or e-learning (Bostrom 2003). The boom in the
application of technology to education and training underscores a fundamental need to
understand how these technologies influences the learning process.

With increasing number of organizations focusing on internal capabilities for success,
training is no longer a cost center, but a strategic center. Training is one of the most pervasive
methods for enhancing the productivity of individuals and communicating organizations goals to
new personnel. Recent meta-analysis (Arthur et al. 2003) shows that the sample weighted effect
size of organizational training was 0.60 to 0.63, a medium to large effect (Cohen 1988).

In 2004, U.S. organizations with 100 or more employees budgeted to spend $51.4 billion
on formal training (Training magazine 2004). Within this, the use of e-learning technologies for
the delivery of training continues to grow rapidly, with 30 percent of the training in 2004

expected through e-learning (Training magazine 2004), with 57.1 percent using asynchronous



(self-paced) courseware and 32.4 percent using synchronous virtual classrooms to supplement
traditional classroom-based training (Learning Circuits 2004).

Consequently, the revenue from business-focused e-learning software will grow 16.7
percent annually worldwide from 2003 through 2008. This market will more than double in size,
to $619.4 million in new license revenue, by 2008 (Gartner 2004a). By year-end 2009, 60
percent of core business processes and software will include an e-learning component (Gartner
2004b). We see similar growth patterns in the U.S. for both K-12 and college Education (Allen et
al. 2003). For example, in 2001, over half of all U.S. colleges/universities offered online courses
and over half of all U.S. K-12 teachers used the Internet in lessons. Thus, two important trends
that can be isolated are 1) there will be growth of e-learning activity and 2) there will be an
increased use of non-classroom sites for learning (Roberts 1996).

E-learning research, however, has only recently attracted the attention of Information
System (IS) scholars, although the topic has been consistently of interest to Education
researchers. In spite of interest, research in this area has been fragmented (Alavi et al. 2001;
Bostrom 2003). One of the reasons for this fragmentation is the lack of agreement on definitions
and terms, especially e-learning. In this paper, we focus on the definition given by Alavi et al.
(2001) — “Technology-mediated learning/training (or e-learning) is defined as an environment in
which the learner’s interactions with learning materials, peers, and/or instructor are mediated
through advanced information technology.” This definition puts technology at the center of what
is being studied and forces the researcher to investigate issues around understanding the
technology and its impact (Zmud 2002).

Although the initial focus of e-learning in Educational literature has been at the

individual level in analyzing the impact of technology, a review of Education and IS literature



points out that learning strategies are shifting towards a more active and group/team-oriented
learning referred to as cooperative or collaborative learning (Alavi et al. 1995; Johnson et al.
1975). It refers to instructional methods that encourage students to work together to accomplish
shared goals, beneficial to all. It involves social (interpersonal) processes where participants help
each other to understand as well as encourage each other to work hard to promote learning
(Johnson et al. 1999).

Collaborative learning (CL) is a versatile procedure and can be used for a variety of
purposes, ranging from teaching specific content to ensuring active cognitive processing of
information during a lecture or demonstration (Johnson et al. 1992; Johnson et al. 1994). CL
procedures have also been found to be more effective than traditional instructional methods in
promoting student learning and academic achievement (Johnson et al. 1991b; Johnson et al.
1981; Slavin et al. 1985). In a comparison of CL vis-a-vis traditional classroom learning,
researchers found that the collaborative approach increases student involvement with the course
(Collier 1980; Cooper et al. 1990) as well as with each other (Cooper et al. 1990), increases the
level of critical & active thinking (Bligh 1972; McKeackie 1980), promotes problem-solving
skills (Kulik et al. 1979) and increases student satisfaction (Bligh 1972; Kulik et al. 1979). More
recent analyses (Lou et al. 1996; Rohrbeck et al. 2003) also support these outcomes.

In spite of the growing importance of e-learning and CL, important research is lacking in
collaborative e-learning (CEL). Most of the research in the Education literature has concentrated
on face-to-face forms of collaboration or using minimal technology to support it. With advances
in information technology, there have been rapid advances in distance learning and virtual team
learning. Researchers postulate that collaborative e-learning is likely to become the predominant

and effective way of learning and training (Jokela 2003). A greater amount of learning is now



done using synchronous or asynchronous technology than ever before and there is an immediate
need to understand this phenomenon in detail.

Gartner predicts that knowledge workers’ appetite for new tools and capabilities will
keep growing, and vendors will keep feeding them with diverse, new technologies to support
individual, collaborative and organizational work (Gartner 2004b). End-user training deals with
training end-users with these tools (software applications). End-user training expenses can be as
high as 20-30% of the overall project budget for a software implementation (Olfman et al. 2000).
Within e-learning, end-user training ranked highest in use at 38.4 percent in 2004 (Learning
Circuits 2004). In spite of this, much of the research has focused on individual differences and a
limited set of learning methods. Limited research exists in the area of end-user training through
technology-mediation (Olfman et al. 2000). Thus, we focus on end-user training as our research

context.

1.1. Research Questions

Both IS (Olfman et al. 2000) and Education (Johnson et al. 1991b; Lou et al. 2001)
research show that much of the past research has suffered from the following shortcomings:
restricted the focus on input-output research designs, lack of good grounding in theory and lack
of control on the learning contexts. In addition, past research does not address the links between
technology characteristics and collaboration variables that might influence the learning process.
Finally, most of these studies are cross-sectional in nature, providing limited insight into the
learning process. Our focus needs to encompass the learning process to investigate the following
research question: How does information technology and collaboration enhance learning in a
given context (students, instructor/mentor, instructional method, environmental factors) over

time? (Alavi et al. 2001; Hannafin et al. 2001; Lytras et al. 2003). Also, there is a need to
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investigate learning methods that further increase the effectiveness of training. These new
methods need to build on our previous understanding in this area.

The theoretical framework presented in chapter 3 (shown here in Figure 1) is used to
investigate the learning process involved in collaborative e-learning (CEL). Given the pre-
dominant use of IS training using e-learning, the study is placed in the context of end-user
training. More specifically, the research questions answered will be:

1. Are individual learning outcomes improved when vicarious modeling is supplemented
by use of the following learning methods alone or in combination?
a. Technology-mediated learning (with enactive learning)
b. Collaboration
2. Are the individual learning outcomes improved because of changes in learning

methods appropriation over time?
1.2. Overview of the Conceptual Model

The AST based theoretical model presented in chapter 3 (explicated as a research model
in Figure 1) explicitly configures the various elements of a learning/training process. At the heart
of any training program is a learning method. Three different components of learning methods
are conceptualized i.e. team, technology and technique structures. The model also outlines how
different epistemological perspectives and learning goals affect the choice and design of these
methods. These design choice alternative have been incorporated into three different learning
methods as independent variables. This frame is then used to answer the first research question.

The empirical study draws on social cognitive theory and social development theory for
the design of learning methods. Social cognitive theory identifies two kinds of observational

learning methods: 1) observation of others actions, referred to as vicarious learning and
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2) observation of self-actions or enactive learning. Social development theory is used to explain
the effectiveness of collaboration. This study investigates the effect of peer collaboration.

The study manipulates three elements of the learning method presented in Figure 1 using
four learning methods. The experiment consisted of four experimental treatments. Vicarious
modeling is used as a baseline treatment. The rest of the treatments are built on this. Treatment
two supplements the baseline treatment with enactive learning in an e-learning environment,
while treatment three builds on the baseline treatment by introducing team-based learning. The
fourth treatment combines the two enhancements to investigate the combined effectiveness.
Finally, time is manipulated by using a longitudinal design. The rest of the elements of the model
are controlled using experimental design or using covariates. Learning outcome is measured
using multiple constructs and is shown as a dependent variable in Figure 1. Quiz score, self-
efficacy and satisfaction are used to measure the learning outcomes.

The learning process is conceptualized as an appropriation of learning method structures.
Appropriation measures the faithfulness of use of the learning method by the participants. It is
postulated that this mediates the effectives of training methods. The model also outlines the
longitudinal process of appropriation, i.e. how appropriation changes over time. This is shown as

intermediate variables in Figure 1) This frame is then used to answer research question 2.

1.3. Overview of the Research Methodology

The research methodology is based on a 2 X 2 longitudinal experimental study (research
model shown in Figure 1). The study subjects were college level business students taking the
Introduction to MIS class. The target system for the study was Microsoft Excel, with the content

ranging from introduction to Excel to more complex topics such as graphs, formulas and



functions. Only participants with no prior knowledge of the software were considered for the
purpose of the study.

Training treatments were conducted across three time periods. An additional initial period
was used to measure for covariates and experimental controls (shown in Figure 1), as well as
introduce the participants of the experiments to their roles.

Learning outcome and appropriation data was collected at the end of each training phase.
The specific hypotheses drawn from the model were tested by analyzing the data using repeated
measure MANOVA and structural equation modeling using Latent Growth Modeling and

Stacked Group Analysis.

1.4. Importance of the research

Imparting learning has always been an important goal of academic institutes and industry
alike. With the expanding role of education and the changing demands of the post—
industrialization world, academic institutes are actively looking at improving the learning
outcomes of their students. Within the corporate environment, the influence of training on usage
of information technology has been widely examined within the IS literature. End-user training,
thus, represents a very important area of investment and concern within the corporate
environment. It is consequently, very important to understand efficient as well as effective ways
of delivering this training/learning.

Two important trends to recognize are: 1) the influence of technology in all scenarios of
learning and 2) a move towards a more social or collaborative form of learning/training. The
training literature until now has ignored both these trends (Arthur et al. 2003). Both from a

theoretical as well as practical point of view, it becomes very important to understand the impact



of these two trends, the structures involved in each and the process by which they benefit
learning.

From a theoretical point of view, this research integrates two separate streams of
literature to present an integrated model for investigation. We use the Educational and IS
literatures to understand the underlying constructs in technology-mediated learning and
collaboration. The study expands the existing input-output learning model by looking at the
process of learning. This study provides the first application of Adaptive Structuration Theory
(AST) to the learning context. We believe that AST provides a rich context for studying the
impact of learning systems. This study presents the first step towards building a specific model
of collaborative e-learning in an end-user training context.

The research investigates the effectiveness of three new enhancements to end-user
training: collaboration, e-learning and collaborative e-learning. Current research in end-user
training has focused on behavioral/vicarious modeling as a mechanism for effective training.
Building on this research, this thesis contributes to enhancing end-user training in three specific
ways. First, this research focuses on the effectiveness of a combination of both the training
methods in social cognitive theory, i.e., vicarious and enactive learning. Second, as team-based
learning continues to become more important in corporations and academia, this research
addresses the effectiveness of collaboration in end-user training. Finally, this study uses an e-
learning context, contributing to the understanding of contemporary learning technology.

The study also contributes to enhancing understanding of two statistical techniques, in
addition to structural equation modeling (SEM), within the MIS and Education fields, called
stacked group and latent growth analysis. Stacked group analysis compares multiple

experimental groups with different exogenous variables. Latent growth analysis outlines a



longitudinal model of the change in the latent variable over time. Together these techniques can
be used to analyze longitudinal experimental studies.

From a practitioner point of view, the focus of training programs is on delivering training
rapidly, massively, flexibly and affordably (Masie 2004). The results of this study will provide a
richer view for designing training programs using collaboration and e-learning technologies. This
is especially important with increasing use of e-learning technologies, as well as the wide variety
of technology solutions available. The study also introduces the concept of collaboration or peer
learning in end-user training and provides results about its benefits in an end-user training (EUT)
context. It provides research evidence for investments in technology-based training programs.
Training, in most organizations, is an ongoing activity, and thus, it is important to understand
this process over time. Empirical results in this study would help practitioners in developing
programs of training from a long-term perspective. Finally, any research effort aimed at
providing guidelines for pedagogical purposes will have immediate payoffs especially for proper

implementation of technology-mediated and collaborative learning in academic settings.

1.5. Thesis Overview

The following is the overall chapter outline of the thesis.

Chapter 2: This chapter presents an integrated view of the previous literature. It draws
from Education as well as IS to present the current understanding as well as the gaps in current
literature.

Chapter 3: To address the gaps highlighted in Chapter 2, this chapter presents a detailed
statement of the conceptual research framework, the key variables included in the study, and the

propositions that can be drawn from this model.
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Chapter 4: This chapter presents the research methodology to test specific hypothesis
drawn from the propositions. In addition, results of the pilot studies as well as the data analysis
techniques are overviewed

Chapter 5: This chapter presents the hypothesis testing results of the study. An account
of the statistical techniques used and the tests of hypothesis undertaken are included.

Chapter 6: This chapter presents significant conclusions to be drawn from the study
treatments and findings. Other sections of the chapter include discussions and interpretation of
the results and implications of the study to research and practice. Assumptions and limitations of

the study are also discussed. The final section includes guidelines for future research in this area.
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CHAPTER TWO

2. Significant prior research

Research in technology-mediated learning/training (TML), in organizations or business
schools, has two strong reference disciplines: IS and Education. Thus, research findings in these
areas are relevant to the study of technology-mediated learning. This chapter will provide an
integrated view of the relevant research from the two disciplines.

We start by presenting a framework that will help in framing and integrating current
literature. This framework is briefly described first. In section 2, we draw upon two social
learning theories i.e. social cognitive theory and social development theory, to help understand
existing literature in this area. Section 3 discusses the role of technology. In each of the above
sections, we also highlight the gaps that exist in the current understanding of the field. After
having summarized the literature review and the gaps, the last section presents a case for
expanding the existing models of investigation to address the gaps highlighted.

Bostrom et al. (1990) was among the first to propose a framework for investigating end-
user training (EUT) training methods. This framework postulated that the target system, training
method, and individual differences affect the development of a user’s mental model of the target
system. Training outcomes, which measure the mental model development, included learning
performance and attitudes toward using the target system on the job. Most recently, building on
this framework, Sein et al. (1999a) introduced the learning/training strategy model focusing on
the broader concept of overall learning strategy, as well as training strategy, of the company.

Neither of these models, however, addresses the contemporary learning/training methods

such as e-learning or collaboration explicitly, i.e., the components involved in each method, nor
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do these model focus on the learning process. In a recent call for research in the area of e-
learning, Alavi et al. (2001) presented a framework for e-learning, which is also applicable to
EUT. The framework explicitly configures the relationships among technology capabilities,
instructional strategy and psychological processes involved in the learning process.

Drawing on the above frameworks, we present an integrated framework for summarizing
EUT research in Figure 2. In this model, training methods refers to the method by which
participants learn. Technology provides the capabilities for the execution of the instructional
strategies. Learning techniques deals with the specific procedures used in training method.
Finally, the impact of training is mediated through learning and interaction process to achieve
learning outcomes. The learning process is influenced by both, individual differences and
support provided. We use this framework to summarize the literature and identify research gaps

and directions.

Training Method Individual
Differences
Technology
-Learning-with-
computers N
-Learning-from- v
computers v Learning
A . Outcomes
Learning and "
interaction o
process
\ 4 A
Learning Technique .
- Vicarious learning Appropriation
- Enactive learning Support
- Reciprocal
Ouestioning

Figure 2: A Framework for Collaborative E-learning Research for a Target System
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In the following sections, we summarize literature in this area from two dominant
instructional strategy perspectives in end-user training and collaborative learning: social

cognitive theory and social development theory.

2.1. Instructional Strategy: Social Cognitive theory

The most prevalent theory, in both IS and Education fields, to understand participant
learning in end-user training is social cognitive theory (Bandura 1977b; Bandura 1986; Bandura
2001). Having its roots in applied psychology, social cognitive theory views people as neither
driven by inner forces nor automatically shaped and controlled by external stimuli. In social
cognitive theory:

“Learning is largely an information processing activity in which information about the
structure of behavior and about environment events is transformed into symbolic representations

that serve as guides for action” (Bandura 1986 pg. 51).

Social cognitive theory subscribes to a model of emergent interactive agency. This theory
states that it is not just the exposure to simulation, but agentic action in exploring, manipulating,
and influencing the environment that counts (Bandura 2001). Thus, the theory views human
functioning in terms of a model of triadic reciprocality in which behavior, cognitive and other
personal factors and environmental events all operate as interactive determinants of each other
(See Figure 3). The nature of a person is defined within this perspective in terms of a number of
basic elements. This theory looks at how these elements influence learning.

According to this theory, learning interventions affect learning outcomes through
observations or modeling. Two kinds of observational learning methods have been differentiated
in theory: 1) observation of others actions, referred to as vicarious learning and 2) observation of

self-actions or enactive learning (Schunk 2004).
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Environment _ Behavior

Figure 3: Triadic Reciprocality of Learning

2.1.1. Vicarious Learning

Vicarious learning or behavior-modeling (VM) training emphasizes the importance of
observing and modeling the behaviors, attitudes, and emotional reactions of others. Bandura
(1977) states: "Learning would be exceedingly laborious, not to mention hazardous, if people
had to rely solely on the effects of their own actions to inform them what to do. Fortunately, most
human behavior is learned observationally through modeling: from observing others one forms
an idea of how new behaviors are performed, and on later occasions this coded information
serves as a guide for action." (p22). In this method trainees watch someone else perform a
targeted behavior and then attempt to reenact it (Y1 et al. 2003). People can acquire cognitive
skills and new patterns of behavior by observing the actual performances of others and the
associated consequences. People form rules of behavior by observing others, and on future
occasions are guided by their understanding of these rules.

Much of the end-user training literature has focused on vicarious modeling as a method
of learning. Table 1 summarizes the literature in this area. Vicarious modeling treatment in
previous research has been done by using an instructor to demonstrate actions, and is usually

packaged in a video. Instructor-based treatment, on the other hand, uses the same content, but

15



without demonstrations of content being taught. A consistent finding is that vicarious modeling

yields better training outcomes than other methods such as instructor-based instruction or

studying from a manual. Current research has also tested three enhancements to behavioral

modeling: practice (Yi et al. 2001), retention enhancement (Yi et al. 2003) and symbolic mental

rehearsal (Davis et al. 2004). No significant impact of practice was found, but the latter two

enhancements have been shown to further enhance learning outcomes.

Table 1: Vicarious Learning Literature in End-User Training

Study Training Learning outcomes Findings
intervention
Gist (1988) VM vs. non- Skill: Task performance | VM yielded higher task
modeling training performance scores for
both younger and older
trainees
Compeau etal. | VM vs. Skill: task performance Subjects in the VM
(1995a) instruction based | Affective: Computer self- | condition developed higher
training efficacy (CSE) CSE and performed better
than those in the instruction
based condition for
spreadsheet program, but
not for a word processing
program
Simon et al. Instruction Cognitive: VM outperformed the other
(1996) exploration and Comprehension two methods in all learning

VM

Skill: Task performance

Affective: End-user
satisfaction

outcome measures

Johnson et al.
(2000)

Modeling vs. non
Modeling

Skill: Task performance

Affective: CSE, computer
anxiety

Subjects in modeling
condition developed higher
CSE and performed better
than those in non-modeling
condition. Computer
anxiety was significantly
related to CSE and task
performance.
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Bolt et al. VM vs. non- Skill: Task performance VM outperformed non-

(2001) modeling when Affective: CSE modeling when complexity
controlling for was high
complexity

Yiet al. (2001) | VM with practice | Skill: Task performance Subjects in the VM with
vs. VM with Cognitive: Attitude retention enhancement and
retention practice showed higher
enhancement vs. levels of learning outcomes
VM with when compared to the
retention other groups
enhancement and
practice

Yi et al. (2003) | VM vs. VM with | Skill: Task performance Subjects in the VM with
retention Affective: Self efficacy retention enhancement
enhancement showed higher levels of

Cognitive: declarative .
learning outcomes

knowledge
Davis et al. VM vs. VM with | Skill: Task performance VM with SMR was better
(2004) symbolic mental | Cognitive: declarative than VM alone. Learning
rehearsal (SMR) | knowledge outcomes were mediated
by the trainees’ knowledge
structures

Recent conceptual research in Education (Maynard et al. 1997) has started to explore the
differences in task complexity on learning outcomes. In IS, post-hoc analysis by Compeau et al.
(1995a) provides anecdotal empirical evidence that task complexity is an important construct that
affects learning outcomes. This study compared training in Word and Excel and found that
vicarious modeling was more effective in case for Excel. Similarly, arguing that learning Excel is
a more complex task than Word, Bolt et al. (2001) inferred that behavioral modeling was more
effective for complex tasks. This study uses a single context for investigation of various
experimental conditions, thus, controlling for target system complexity.

Most of the vicarious modeling studies have followed their treatments with some form of
practice through rehearsal. Participants are asked to rehearse what they have just seen without

providing practice guidelines or feedback as a part of the learning method. In addition, all of the
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studies above have been cross-sectional in nature, using small time periods for training. Most
learning/training sessions currently in use are longer than this. In fact, contemporary research
talks about continuous learning over much longer period (Compeau et al. 1995c). Thus, these
studies have limited generalizability in terms of time. Finally, none of these studies have
investigated the effectiveness of behavioral modeling in a technology-mediated environment.
Technology-mediated environments provide new challenges as well as opportunities for
investigation. This study aims to investigate the comparative longitudinal effectiveness of

behavioral modeling using a computer-mediated instruction environment.

2.1.2. Enactive Learning

Within the theoretical framework of social cognitive theory, enactive learning is a special
case of observational learning. In learning by direct experience, people construct conceptions of
behavior by observing the effects of their action.

Most of IS and Education research has focused on the use of rehearsal of modeled
behavior, i.e., practicing what the instructor has demonstrated. Participants are asked to rehearse
what they have just seen, helping to reinforce the behavior (Yi et al. 2001). Such use of practice
derives its roots from operant conditioning theory (Skinner 1953), which says that people learn
by doing. Such an approach is primarily tuned towards increasing the efficiency of a particular
behavior, rather than increasing the knowledge.

Social cognitive theory, on the other hand, focuses on enactive learning as a mechanism
for learning. Learning new software by end-users requires cognition and integration of multiple
domains of knowledge attainment (Sein et al. 1999a), rather than focusing on efficiency of
operations. Enactive learning involves learning from the consequences of one’s actions. Thus,

enactive learning includes testing learned mental models in an environment that provides
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feedback based on action. Research in psychology shows that when informative feedback is
eliminated, delayed, or distorted, skills learned deteriorate (Bilodeau 1966; Carroll et al. 1985).
Social cognitive theory contends that behavioral consequences, rather than strengthening
behavior as postulated in operant theory, serve as sources of information and motivation
(Rosenthal et al. 1978). It emphasizes the role of self-modeling in a structured environment, with
controls and feedbacks. People’s cognitions, rather than consequences, affect learning (Schunk
2004).

Enactive learning is a ubiquitous tutor, however toilsome and costly the lessons learned
from experience might be at times. Learning from the outcomes of one’s actions has been
traditionally portrayed as a mechanistic process in which responses are shaped automatically and
unconsciously by their immediate effects. Social cognitive theory views learning through
response consequences as essentially a cognitive process relying on the abstractive, reflective,
and generative nature of human thought (Bandura 1986). Response outcomes have several
functions. First, they impart information on how behavior must be structured to achieve given
purposes and point to environmental predictors for likely happenings. Second, contingent
outcomes serve as motivators by providing incentives for action. Feedback experiences aid
translation of cognition to action (Bandura 1986). Social modeling, when supplemented by
enactive learning, is also considered a more effective learning mechanism in most situations
(Compeau et al. 1995a).

Learning through enactive learning has received considerable attention over the years
outside the end-user training literature (for review see Dekkers et al. (1981)). In this meta-
analysis, the author found no significant impact of enactive learning on cognitive ability, though

a closer analysis showed that the impact was dependent on the enactive learning characteristics.
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More recently, however, Skarlicki et al. (1997) found that a training approach that included
enactive learning was successful in training organizational citizenship behavior in labor union
setting. Similarly, Smith-Jentsch et al. (1996) found that an emphasis on self-modeling and
performance feedback was superior to a lecture only or lecture with demonstration format for
training assertiveness skills.

Only two studies in EUT literature have studied feedback (Martocchio et al. 1992; Sein et
al. 1999b), though not in an enactive learning design. Both have found a positive effect of
feedback on learning outcomes. Social cognitive theory postulates that the best training method
for a complex task is a combination of vicarious learning and enactive learning (Bandura 1986).
In spite of its importance, no research was found that investigated the role of enactive learning
alone or in combination with behavioral modeling in an end-user training context. In this study,

we use enactive learning as an extension to vicarious learning in an e-learning environment.

2.1.3. Other Antecedents in Social Cognitive Theory

In the social cognitive view, two important antecedents influence learning: forethought
capability and symbolizing capability.

Most of an individual’s behavior, being purposive, is regulated by forethought. Through
the exercise of forethought, people motivate themselves, set goals and plan actions. Perceived
self-efficacy and motivation to learn are the two important beliefs that define forethought in a
learning context. Perceived self-efficacy is defined as ones’ belief about their ability to perform a
specific behavior (Bandura 1986). It is concerned not with skills one has but with the judgments
of what one can do with whatever skills one possesses. IS literature has distinguished between
computer self-efficacy, which deals with a general attitude towards using computers, and specific

self-efficacy, which deals with an efficacy towards a performing a specific action using specific
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application. In both cases, research has found a significant relationship with learning outcome
(Compeau et al. 2005; Compeau et al. 1995a; Johnson et al. 2000; Marakas et al. 1998). Social
cognitive theory, in its reciprocal nature, argues for self-efficacy as a dependent variable in the
training programs as well. In this study, we use the post-training self-efficacy as a dependent
variable while pre-training self-efficacy is used as a covariate/control.

Motivation to learn is defined as the direction, intensity and persistence of learning-
directed behavior in training contexts (Kanfer 1991). In a meta-analysis of Education literature,
Colquitt et al. (2000) found modest correlation between motivation to learn and learning
outcomes. This review also suggested that motivation is a multifaceted concept and is composed
of intrinsic and extrinsic characteristics. Extrinsic motivation or outcome expectation is a
judgment of likely consequences that a behavior will produce desired consequences (Bandura
1986). Intrinsic motivation deals with the participants’ affect associated with learning (Schunk
2004). Within the context of social cognitive theory, Yi et al. (2003) examined the intrinsic
training motivation and found a positive correlation with outcomes. Their study, though, did not
investigate the impact of extrinsic motivators. In this research, both intrinsic and extrinsic
motivations are used as statistical controls.

In sum, the causal exogenous effect of self-efficacy and training motivation on learning
outcomes are well established in traditional training literature. In a technology driven era, these
represent significant challenges and need further investigation (Salas et al. 2001).

An important antecedent to learning effectiveness is the capacity of individuals to use
symbols. Through symbols people process and transform transient experiences into internal
models that serve as guides for future action. By drawing on their knowledge and symbolizing

powers, people can generate innovate courses of action. An advanced cognitive capability
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coupled with the remarkable flexibility of symbolization enables people to create ideas that
transcend their sensory experiences (Bandura 1986). Only one study in end-user training area (Yi
et al. 2003) has examined the impact of symbolizing capability. This study found a positive
correlation between note-taking and retention, but did not find a direct correlation between
observational learning dimensions (attention, retention, production, and motivation) and learning
outcomes. In the current study, all participants are given an equal opportunity for note taking.
These notes are captured and recorded during the experiment. Analysis of these would reveal

more insights into this process, but was not carried out for the purposes of the dissertation.

2.2. Collaborative Learning

Complementary to Bandura (1986) work on observational learning is Vygotskizi et al.
(1978) work using social development theory. The major theme of Vygotskiai’s theoretical
framework is that social interaction, beyond observational learning, plays a fundamental role in
the development of cognition. Vygotskiai et al. (1978) states: "Every function in the child’s
cultural development appears twice: first, on the social level, and later, on the individual level,;
first, between people (interpsychological) and then inside the child (intrapsychological). This
applies equally to voluntary attention, to logical memory, and to the formation of concepts. All
the higher functions originate as actual relationships between individuals.” (p57). Vygotskiei’s
theory was an attempt to explain consciousness as the end products of socialization. For
example, in the learning of language, our first utterances with peers or adults is for the purpose
of communication but once mastered they become internalized and allow "inner speech.”

Vygotskiei’s work provides a general theory of cognitive development. Most of the
original work was done in the context of language learning in children (Vygotskizi et al. 1962),

although later applications of the framework have been broader (Wertsch 1985). Forman et al.
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(1985) extended the framework to collaborative learning. This work is based on the premise that
knowledge is socially constructed from cooperative efforts to learn, understand and solve
problems. Developmental and Educational psychologists have identified two major categories of
peer influence: (a) peers serve as natural teachers and models to simulate cognitive development
and (b) peers contribute to task orientation, persistence and motivation to achieve (Rohrbeck et
al. 2003).

Benefits of collaborative learning (CL) have been demonstrated in cognitive domains
such as mathematics (Webb 1982), science (Okada et al. 1997), problem solving (Chi et al.
1994) and engineering (Dossett et al. 1983). In some studies, peer-to-peer is also conceptualized
as the ultimate form of e-learning (Jokela 2003). A meta-analysis of 375 studies of CL in the
Education literature, Johnson et al. (1991b) provides evidence to the relative effectiveness of CL
in terms of learning achievement, student satisfaction with learning process and outcomes, and
quality of interpersonal relationships and emotional climate in the learning environment.
Although other meta-analysis have also shown a positive influence of grouping, the average
effect size has varied: Lou et al. (1996) and Slavin (1987) reported an average effect size of
+0.32, Kulik et al. (1987a) reported +0.17, Kulik et al. (1991) reported +0.25 and Rohrbeck et al.
(2003) reported +0.33. Four main reasons have been suggested for the high variability in the
results of using collaboration: 1) variance in group size, 2) variance in support, 3) variance in
the psychological learning process involved and 4) variance in the length of time the group is
together. We examine each one of them further below.

First, meta-analysis in Education show that effects of social context on individual
achievement were significantly more positive when students worked in pairs than when they

worked in groups of three to five. All group size conditions were significantly positive compared
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to students learning alone (Lou et al. 2001). In addition, group size is significantly related to
learning outcomes, i.e. showing higher learning outcomes for smaller group sizes (Lou et al.
2001; Lou et al. 1996) with dyads showing the greatest benefit. In this study, we use dyads to
maximize the impact of collaboration.

Secondly, studies in Education also suggest that the peer interaction process itself must
be guided and monitored with various scaffolding strategies (Ge et al. 2003). Johnson et al.
(2003) summarizes the various scaffolding strategies that can be used to enhance group
collaboration. In IS, initial studies comparing dyads in programming to solo programmers
(Cockburn et al. 2001; Williams et al. 2003) supports that pair programming produces a higher
quality code in about half the time. Rules governing pair programming provide a mechanism for
structured scaffolding and organized interaction between peers. These rules are also finding their
way into training/learning in the form of pair learning (Williams et al. 2002). However, Ryan et
al. (2000) used similar rules to govern learning of a complex data modeling skill in a group
environment and found no significant differences. Only one study (Davis et al. 2004) used paired
learning in end-user training, also found no significant effects. Their study though, did not
provide for scaffolding structures for interaction or control for the level of interaction. This study
extends Davis et al.’s study via using a guided collaboration method as well as measuring the
level of interaction.

A third reason for the high variation in collaboration studies is the lack of understanding
of the learning process involved (See Figure 2). It has been suggested that collaborative groups
perform better than competing groups (Johnson et al. 1975; Lou et al. 1996). In a recent review
of collaboration techniques Johnson et al. (2003) found that, the effectiveness of the learning

outcome were strongly dependent on the technique used. Thus, the benefit of a collaborative
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learning is strongly dependent on the intrinsic characteristics of the team. As conceptualized
later, these characteristics are a result of the participants in the team interacting with the elements
of the collaborative technique as well as themselves. For example, education studies point (e.g.
Dyer 1993) that positive interdependence is a key characteristic in teams that influence learning
outcomes. In IS, Ryan et al. (2000) implemented positive interdependence as well as rules of
conduct as a part of the technique, but did not look at its impact on the learning process. Only
one study (Davis et al. 2004) that we know of has investigated a combination of behavioral
modeling and peer collaboration, finding no significant effects. This study did not investigate
underlying team characteristics. Thus, the results of the study can be explained by the possible
lack of certain group characteristics. The current study not only uses pairs, but also investigates
the team characteristics involved in collaboration. Results from the study would help explain the
social learning process involved during the learning process.

A fourth possible reason suggested for the variance in the research is the cross-sectional
nature of most studies. Studies have suggested that collaborative learning is more likely to
produce positive effects in longer studies than shorter ones (Davis et al. 2004; Slavin 1983). One
possible explanation is that increased time spent learning together influences the team
characteristics to be in line with the collaborative technique. This study investigates learning
over three periods in order to explain the effect of time on individual learning within a
collaborative learning environment.

In summary, previous research both in Education and IS, have provided inconsistent
results on the effects of collaborative learning. These inconsistent results primarily stem from
insufficient attention to the structures underlying the learning method, lack of understanding of

structures, lack of understanding the learning process involved in collaboration and the cross-
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sectional nature of the investigations. This study, thus, extends previous work by investigating
the effectiveness of structured paired training while also measuring for the level of appropriation

of collaborative structures over time.

2.3. Role of Technology in Learning

Computer technology has been widely used in Educational literature. Large meta-analysis
on the effectiveness of computers in groups in Education have shown that, in the majority of
experiments, the use of technology has improved the learning outcomes (for review see Lou et
al. (2001)) However, these meta-analysis do not distinguish between the pedagogical uses of
technology.

Instructional use of computer technology is now distinguished as learning-from-
computers and learning-with-computers (Jonassen et al. 2001; Salomon et al. 1991). Learning-
from-computers occurs when the computer is the medium of instruction (e.g. computer-based
training) whereas learning-with-computers occurs when computer technology is used as a tool to
support teaching and learning (e.g. use of website by instructor, collaborative technology). Meta-
analysis in Education have shown that learning-with-computers leads to higher achievement
(Kulik 1994; Kulik et al. 1987b). For a recent review of computer supported collaborative
learning literature in higher Education see Strijbos et al. (2004). Thus, supplementing existing
pedagogical methods with computer support does have a positive effect on learning outcome.

On the other hand, research comparing effectiveness of learning-from-computers to
standard methods of instruction has provided inconclusive results in both Education and IS
literature (Kovalchick et al. 2004). A summary of the research and gaps is presented below.
More research is needed focusing on the use of computer technology as a source of learning. In

this study, we focus on learning-from-computers.

26



2.3.1. Learning-From-Computers: Computer-Based Training

Learning-from-computers occurs through computer-based training (CBT). Limited
research in end-user training using CBT provides inconclusive understanding of the impact of
learning-from-computers. Table 2 provides a summary of the technology-mediated end-user
training literature. A major problem with these studies is that CBT tools used are not grounded in
theory or research. Gist et al. (1989) used computer technology to provide examples and
programmed instructions without showing demonstration. Drawing from inference, other studies
have used CBT tools for vicarious modeling method. Investigating such use, Bowman et al.
(1995) found no significant difference when comparing classroom to computer-based training.
Bohlen et al. (1997) found that computer-based training is either more effective or had no
positive effect depending on individual differences. Inconclusive results were also found in a
more recent study done by Desai (2000). His study found a significant impact for Microsoft
Excel training but not significant for Microsoft Word training. Overall, these results are not
surprising because of four possible reasons: 1) lack of use of CBT’s grounded in theory, 2)
insufficient attention to the influence of the target system, 3) insufficient attention to the learning
process involved and 4) lack of distinction between the effect of collaboration and technology
used.

First, most of these studies used computer technology to deliver information. In a typical
use of computer technology, the student sits in front of the computer, which presents information
on the screen. The student reacts to the information presented by working with the mouse and/or
keyboard. The student has control over the pace and sequence of instruction (Kovalchick et al.
2004). When used as a basic mechanism to deliver information, a lecture method might be a

superior mechanism in transmitting information.
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Table 2: Technology-Mediated End-User Training

Study Training Learning outcomes Findings
intervention
Gist et al. (1989) | VM vs. computer | Skill: Task performance | BM yielded higher CSE
aided instruction | Affective: CSE and task performance
scores

Bowman et al. | CBT wvs. lecture | Skill: Task performance | No significant difference
(1995) based instruction | Affective: Satisfaction

Bohlen et al. | CBT vs. lecture | Skill: Task performance, | Difference mediated by
(1997) based instruction | efficiency individual difference

Affective: Satisfaction

Desai (2000) Vicarious Skill: Task performance | Positive effect for Excel.
modeling  CBT No effect for Word.
vs. lecture based
instruction
Zhang et al. | Virtual mentoring | Skill: Test grade e-learning can be at least as
(2004) though a multi- effective as conventional
based system classroom learning under

certain situations

CBT’s currently in use by most organizations have grown beyond the means of basic
information delivery media. Drawing from social cognitive theory, concepts of vicarious
modeling and enactive learning can be programmed into computers. Thus, they not only present
information, but also enable the trainee to enact the information provided in a controlled micro-
simulated environment. A process model of the system is constructed incorporating the major
factors and their interrelationships how the system works. This is then used to present
demonstrations of reality enabling vicarious learning. This simulated environment also allows
individuals to interact with the model, providing sensory and verbal feedback about actions,
enabling self-reflective behavioral modeling i.e. enactive learning. Current studies have not only

ignored the role of enactive learning, especially in an e-learning environment, but also have not
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operationalized both learning components of observational learning together. This study
investigates the effectiveness of CBT that has both vicarious and enactive learning components
built into it.

Empirical validation of CBT environments often presents problems that are not easily
solvable (Lehman 1977). Unless there is a good fit between CBT environment and real
environment, the theory cannot be validated (Bandura 1986). If computers are to serve as reliable
tools for understanding complex systems, simulated outcomes should match real-world
occurrences under comparable conditions (Taylor 1978). This is very difficult for social systems,
but relatively simpler for end-user applications. The technology components of the social system
in end-user training are based on objective programming theory, which specifies the variables
and the processes relevant to the application. This unique capability of end-user applications to
be programmed into a micro-simulated environment, faithfully represents how real world events
would operate based on user interactions. This study made sure that the WBCT chosen faithfully
implements the target software environment.

The second reason deals with target system characteristics. Studies in Education have
used a variety of tasks in different situations to analyze the impact of collaboration. Task activity
structures have been acknowledged to have an impact on learning outcomes, but no broad
guideline exists to classify tasks (Vedder et al. 2003). Social cognitive theory postulates a
positive relationship between the level of cognitive complexity 