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Foreword

Our research project will take place in Malawi, where it will be a part of collaboration
between Vestfold University College, Norwegian Church Aid (NCA) and the Christian Health
Association of Malawi (CHAM). In the Third World, the influence of computers in society is
fairy limited compared to the west. Our project will add to the knowledge of how IT-training
for first-time users should be conducted in countries where computers are not yet integrated as
an important tool in everyday work. It will also give computer know-how to the inhabitants of
a Third World country. Hopefully it will also contribute to the domain of knowledge of IT-
training in the industrialized world.

Working with this project has been a process of learning, hard work, discussions and a lot of
fun. Numerous articles have been read and interpreted to enable us to do a well founded
literature review within the computer training domain. We would like to thank our supervisor
@ystein Sgrebg for his clever guidance and ability to get us back on track whenever needed.

Tansberg 07.10.2004

Harald Fardal Henning Tollefsen
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1. Introduction

This review of theory is a part of the master’s program at Buskerud University College. This
review is divided into three chapters. Firstly we describe the focus and background of our
research project, and state the questions that we think need asking. Secondly we present our
theoretical foundation. We include reviews of empirical findings that support our theories. In
the last section we will develop hypotheses and a conceptual research model which we will

later examine empirically.

1.1 Focus and Background

The focus of interest in this research project is what kind of personal traits make an individual
more or less capable of learning and performing IT-specific tasks. The answer will enable us
to develop training courses and techniques that in the end will result in a better learning
outcome for individuals (Thatcher & Perreweé 2002).

In the last two or three decades, the technological development has been enormous. In almost
every aspect of society (at least in the west), computers are used as tools in one way or
another. This again means that there is a great need for individuals who know their way
around a computer. In order to satisfy this need, successful IT-training must exist in all areas
of society, especially in the educational system and as a part of in-service training. In Norway,
for example, the worker’s right to personal and professional development is established in the

Act relating to worker protection and working environment §12.1:

“Conditions shall be arranged so that employees are afforded reasonable opportunity
for professional and personal development through their work™

Naturally this includes IT-competence. In the educational system, computers are widely used
as a support tool for numerous subjects and to ensure the processes of learning using several
technologies (spreadsheets, word processing, Internet etc.). IT-education where development
and programming are in focus is also considered to be an important ingredient of our
educational system. It is therefore of the greatest importance that we have knowledge about
what type of IT training is best suited for each individual or group of individuals.

During the 1990’s there was a growing interest in research on computer training and the
diffusion of information technology. A great deal of research has been done on this areas,
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including work by Gist et al. (1989), Sein & Bostrom (1989), Bostrom et al. (1993), Compeau
& Higgins (1995a), Sein et al. (1999), Shayo et al. (1999) and Thatcher & Perrewe (2002).
Researchers have had different approaches to computer training. Many have focused on
learners’ personal traits and in particular the important area of self-efficacy beliefs e.g. Gist et
al. (1989), Compeau & Higgins (1995a) and Thatcher & Perrewe (2002). Research shows us
that personal traits have a major impact on learning outcomes and learners’ ability (or
perceived ability) to learn. Other researchers (e.g. Sein & Bostrom 1989; Bostrom et al.
1990; e.g. Olfman & Mandviwalla 1994; Sein et al. 1999; Shayo et al. 1999) have focused on
different training methods and strategies. Learners have different needs and different training
methods apply to different learner characteristics. This means that in order to gain the best
possible training outcome, we must know the characteristics of our course participants so that
the most effective training method can be applied. Although this research provides growing
evidence that individual differences play an important part in computer training, 1T-use and
IT-acceptance, more research is needed to give us a better understanding of the processes and
differences involved (Marakas et al. 2000).

Different theories have dominated computer training research, with Bandura’s (1977a; 1977b)
Social cognitive theory (also refereed to as Social Learning Theory) being the most widely
applied. As mentioned above, there has been a focus on self-efficacy beliefs. The most
commonly used IS-variables of social cognitive theory are computer self-efficacy and
computer anxiety. Self-efficacy is defined as individuals’ perceived ability to perform a
specific task/perform specific tasks, in order to reach a certain goal (Bandura 1977; 1997).
Computer self-efficacy is based on self-efficacy and may be defined as individuals’ perceived
ability to perform IT-related tasks, in order to reach a certain goal. Both terms will be
thoroughly discussed in sections 2.2.1 and 2.2.2.

While social cognitive theory is the most dominant theory base for this research field, there
are, however, other theories that also contribute to knowledge of 1S-specific variables
common in computer training research. The theory of intrinsic motivation seems to have
made an especial impact on computer training research, and I1S-variables like computer
playfulness, perceived ease of use and personal innovativeness in IT have their origin in this
theory. Venkatesh (2000), for example, suggests in his study that learners with high intrinsic
motivation for learning have a higher learning outcome than learners with lower intrinsic
motivation. Deci & Ryan (1985) define individuals as intrinsically motivated when they are
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involved for their own sake — for the spontaneous feeling of satisfaction which can be
associated with their effort. Intrinsically motivated persons are involved in activities that
interest them, and they choose to do so, of their own free will.

As this brief discussion shows, there are many approaches to computer training research. In
this project we will focus on factors in computer training that either can be thought of as
motivational performance-preventing factors', or motivational performance-promoting
factors. This categorization has, as far as we know, not previously been made. However, we
believe that such a categorization is useful, and will enable both researchers and practitioners
to more easily identify a trait as either performance-preventing or performance-promoting,
which furthermore hopefully will simplify the process of choosing the right stimuli during
computer training in order to increase learner performance. What we would like to do in this
project is to investigate the interaction between the two types of factors. We raise the

following questions:

To what extent do motivational performance-promoting factors affect and modify the
relationship between motivational performance preventing factors in computer-

training?

And:
How do motivational performance promoting factors affect and modify motivational

performance preventing factors in computer-training?

! By motivational-performance preventing factors we mean factors that hinder or reduce the effect of a
computer-training program or the benefits of using IT. The performance can or will not be at a satisfactory level
because of the preventing factors. The opposite factors, motivational performance-promoting factors, are factors
that increase the effect of a course or use of IT. The performance can or will be better than expected because of
the promoting factors.
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2. Theory

As stressed in the introduction the purpose of this study is to investigate the relationship,
interaction and influence between motivational performance-promoting factors and
motivational performance-preventing factors. As far as the authors know the research on this
topic is insufficient, both in I1S-research and the various fields associated with 1S-research
(e.g. organizational behavior, social psychology). This makes it necessary to firstly review
articles on computer training in order to get a general overview of the field, and then secondly
review potential preventing and promoting factors, and after that decide which factors to
examine further. To make it possible to do this, we have decided to only focus on

(a) factors that seems to be important in articles on training/learning in IS research, and
(b) studies from state of the art IS-journals like MISQ, JMIS (etc.)

The main theories supporting this project are, as pointed out in the introduction, the Social
Cognitive Theory (Deci 1975; Bandura 1977; 1986) and the theory of intrinsic motivation
(Csikszentmihaly 1975; Deci 1975; Levy 1978). These theories give a good insight into which
performance promoting factors and which performance preventing factors are important in

learning, and should naturally be included in our discussion and further research.

This chapter is organized as follows: First, as mentioned, we review what we consider to be
relevant articles on computer training and learning within the 1S research domain®. Based
upon that review we then extract variables we consider either to be performance preventing or
performance promoting, and give a thorough presentation of those. Finally we discuss
possible relationships between reviewed variables, which will be the foundation for the

development of our conceptual model and hypothesis.

2.1 Computer training

In this section we will present a review of what we have found to be relevant computer
training studies, which in our context means studies that focus on the learner and the learning

2 In order to present an overview of reviewed articles, we have developed a table (Table 1, appendix 1) that
summarizes the main findings in our review. The table is organized chronologically and contains articles that are

reviewed in section 2.1.1.
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process, remembering that our focus is on the learner’s personal traits. The review is
presenting the studies with focus on their approach and variables with connection to our
problem formulation. If one’s mission is to realize learners’ potential, one way could be
through using different training courses or how those are carried out. Another solution might
be to know which variables and personal traits are present and how to stimulate these for the
purpose of getting better performance or training outcomes. Through this review of computer
training articles we hopefully will find some projects that suggest possible solutions to the
challenge of getting even more out of the computers and the time spent on computer training.
However, as already mentioned, our focus will be on the motivational performance-
preventing and motivational performance-promoting factors and the interaction between and
within these two groups of variables. As indicated above many computer training studies have
focused on computer self-efficacy, and we acknowledge the importance of this concept. Since
such a great focus has been placed on computer self-efficacy in the computer training
literature we have decided to divide the following section into two parts. Firstly we first
present a review of computer training studies where computer self-efficacy is either an
independent or dependent variable. Secondly we review a selection of computer training
articles that we find relevant to the particular questions we have raised. Computer self-
efficacy is not a part of any of this second group of studies. At the end of the section we
summarize the findings. This will provide a foundation for the next two sections, which are
dedicated to variables we consider as motivational performance-preventing factors and
motivational performance-promoting factors.

2.1.1 Studies focusing on computer training and computer self-efficacy

The focus on computer self-efficacy has grown over the last decade, and numerous
researchers have investigated this concept, regarding it as an important construct in looking at
computer training and computer usage. We also consider this construct and the method of
computer training as a very relevant and important one. To know how to exploit learners’
different potential and style and to employ appropriate training can be of extreme importance
when implementing an IS or conducting some computer related courses. We suppose that this
Is why so many researchers have conducted such research and we will use their and provide a
foundation for our work.

Gist et al. conducted one of the earlier studies on self-efficacy in IT training (Gist et al. 1989).
They found that when using behavioral modeling in training, subjects showed higher
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performance, higher self-efficacy, more positive work styles and less negative affect than
when compared to more conventional training. The behavioral modeling technique is a
method where the learner observes others performing a certain task before he repeats it
himself. According to social cognitive theory the behavioral modeling will positively
influence the observer’s computer self-efficacy. The learners also reported greater satisfaction
during the behavioral training program than during the traditional program. Gist et al. (1989)

have received support for their findings in more recent studies.

Compeau & Higgins focused on different training strategies in order to gain more insight into
the question of training method effectiveness and learning processes (Compeau & Higgins
1995a). They also compared two different training methods — behavioral modeling and a more
traditional lecture-based training program. Two dimensions of social cognitive theory —
outcome expectations and behavioral modeling — were hypothesized to positively influence
performance. It was also suggested that behavioral modeling is an antecedent of computer
self-efficacy (Gist et al. 1989) and outcome expectations. The influence will be stronger on
subjects who are exposed to behavioral modeling than on the ones that receive lecture-based

training.

In a study carried out by Compeau & Higgins, computer self-efficacy is considered as a
forerunner to outcome expectations and performance, and outcome expectations as an
antecedent to performance (Compeau & Higgins 1995a). The level of prior performance is
hypothesized to influence computer self-efficacy, outcome expectations and performance in a
positive way. They used an experimental research design with eight different experimental
groups and two different software packages (Lotus 1-2-3 & WordPerfect). Their results
indicated support for most of their hypotheses for training in Lotus. For training in
WordPerfect, however, they did not find significant performance outcomes between the two

training programs. This could, according to the authors, be explained by

(a) the possibility that the different training programs (two for each software package)
were not similar enough, or

(b) that the subjects were more familiar with word processing (WordPerfect) than with
spreadsheets.

In a recent study, Yi & Davis developed and tested a new model in order to trace the
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influence modeling-based training interventions have on training outcomes (Yi & Davis
2003). In doing so, they extended our knowledge of the importance of observational learning
processes and training outcomes and the model also explains the causal relationship between
three different training outcomes — declarative knowledge, post-training self-efficacy and task
performance. The authors hypothesize that both declarative knowledge and post-training will
positively influence task performance, and that immediate task performance along with both
post training self-efficacy and declarative knowledge will have a positive influence on
delayed task performance. Moreover the developed model indicates that observational
learning processes will have a positive influence on both declarative knowledge and post-
training software self-efficacy. A retention enhancement intervention is the process in which
trainees

“organize and reduce the diverse elements of a modeled performance into a pattern of
verbal symbols that can be easily stored, retained intact over time, quickly retrieved,
and used to guide performance”(Decker 1980; 628).

A retention enhancement intervention also consists of cognitive rehearsal — the process of
imaging doing something one has observed (Decker 1980). In Yi and Davis (2003) model a
retention enhancement intervention is considered to have a positive influence on the retention
processes. While pre-training motivation to learn according to the model will positively
influence the attention, retention, production and motivation processes of observational
learning, pre-training software self-efficacy is also hypothesized to have a positive influence
on post-training software self-efficacy. The model was tested through an experimental
research design, and two different training programs were developed. All hypothesized
relationships were significant, except for declarative knowledge, showed no significant
influence on delayed task performance.

The authors say that further testing of the model is necessary, in order to empirically validate
and explore possible weaknesses in it. In our view, the most interesting part of Yi & Davis’
study is the use of pre- and post-training self-efficacy measure together with the direction of
training method (Yi & Davis 2003). Introducing the pre- and post-training measures in a
study gives a relatively clear indication of the effect training has on one’s computer self-
efficacy. These three studies have all indicated that a behavioral modeling training technique
IS more appropriate to computer training, than traditional lecture-based courses, as far as
computer self-efficacy is concerned. It seems reasonable to suggest that using such an
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“untraditional” training strategy might also raise the performance.

Another approach is that of Gist and Mitchell, when they suggest that self-efficacy judgments
are made more automatically when subjects are more familiar with a task, as opposed to when
subjects are unfamiliar with jobs which require a more in-depth consideration of what the
tasks require and whether they are capable of performing them (Gist & Mitchell 1992). Later
Marakas et al. make a distinction between general computer self-efficacy and situation-
specific computer self-efficacy (Marakas et al. 1998), and it is’ possible that the different
results between Lotus and WordPerfect in Compeau and Higgins study are a consequence of
the subjects experiencing different situation-specific computer self-efficacy between
spreadsheets and word processing (Compeau & Higgins 1995a). While some limitations
concerning internal and external validity were discussed, the restrictions do not seem to have
influenced the findings in this study. The overall conclusion indicated that self-efficacy has a
large impact on performance, and for future research they suggest that more ways of
encouraging the development of self-efficacy should be investigated. The lack of
correspondence between outcome expectations and performance makes it necessary to
measure this relationship over time.

Venkatesh and Davis (1996) chose another approach. They model computer self-efficacy as
an antecedent to the perceived ease of use construct in the technology acceptance model
(TAM) developed by Davis (1989). They hypothesize that general computer self-efficacy is a
strong predictor of one’s perceptions of how easy it is to use a system’. After hands-on
experience subjects will report specific computer self-efficacy on that particular system, and
hence it will vary across different platforms. They used an experimental research design
where subjects received training in different packages and Compeau and Higgins’ 10-item
measurement scale for computer self-efficacy was employed (Compeau & Higgins 1995a).
Venkatesh & Davis (1996) found that computer self-efficacy is a strong predictor of
perceived ease of use, and after hands-on experience with a system one’s perceived ease of
use changes. Computer self-efficacy, however, is the main predictor of perceived ease of use
both before and after hands-on experience. The authors imply that a path for future research
could be to study what mechanisms yield computer self-efficacy, in order to develop better
training interventions. This we consider to be a very sensible research direction. It is the
mechanisms that influence computer self-efficacy that our project largely concerns itself with.
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We have experienced that computer self-efficacy is a multifaceted and complex construct and
research done by Agarwal et al. (2000), which builds on the work done by Marakas et al.
(1998), investigates the relationship between general and specific computer self-efficacy.
They make the distinction between general computer self-efficacy, which Marakas et al.
defines:

“... an individual’s judgment of efficacy across multiple computer application
domains”(Marakas et al. 1998; 129)

Task-specific computer self-efficacy, on the other hand, is defined as one’s beliefs about
one’s ability to perform specific computer-related tasks within the computing domain. Their
main hypothesis is that one can predict subjects’ reported task-specific computer self-efficacy
in post-training, by pre-training reported general computer self-efficacy. Two training
programs on two different software packages were conducted simultaneously over a two
semester period. To measure task-specific computer self-efficacy they, like Venkatesh and
Davis (1996) used the 10-item measurement scale developed by Compeau & Higgins
(1995b). The results strongly indicate that training in one software package is given, one’s
task-specific computer self-efficacy on other software packages increases as well (referred to
as the “carryover” effect). On the other hand general computer self-efficacy does not
necessarily indicate task-specific computer self-efficacy on a given software package. For
further research the authors suggest that more determinants of task-specific computer self-
efficacy should be investigated, and moreover which sources of general computer self-
efficacy/ task-specific computer self-efficacy have the greatest impact on self-efficacy
estimates.

A more recent study, that also uses computer self-efficacy as a key variable in the context of
IT training, was conducted by Thatcher & Perrewé (2002). In accordance with Agarwal et
al.’s (2000) and Compeau & Higgins’ (1995a) suggestions for future research, they examined
individual traits as antecedents to computer anxiety and computer self-efficacy, to better
understand how individual differences influence the use of information technology. They
developed a research model consisting of computer anxiety and computer self-efficacy, as
functions of stable situation-specific broad traits represented by concepts like personal
innovativeness in IT, negative affectivity and trait anxiety. Along with investigating the
antecedents to computer anxiety and computer self-efficacy and their effects, they also
investigated the relationship between computer anxiety and computer self-efficacy. Their
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sample consisted of students who were taking a compulsory introductory computing course.
Their findings supported a positive, significant relationship between personal innovativeness
in IT and computer self-efficacy, which means that individuals with a high level of personal
innovativeness in IT, report a high level of computer self-efficacy. There was a negative
personal innovativeness in IT correlation with computer anxiety. The relationship between
computer anxiety and computer self-efficacy was found to be significantly negative, which
was what they had hypothesized. They also made explicit the limitations of their study, such
as the external validity, due to the group of respondents. Thatcher & Perrewé (2002) also
pointed out that the gathering of information was carried out before the students had
interacted with the technology.

Agarwal et al. (2000) suggested that a treatment would influence individuals’ beliefs about
their specific capabilities, and hence Thatcher & Perrewé (2002) consider this another
limitation of their study. The path that Thatcher & Perreweé (2002) have laid for future
research is in our view a right one. To understand how personal traits influence each other in
computer training is to us of the greatest importance, and we hope to extend the work done by
Thatcher & Perrewé (2002) in our project by putting our attention on the motivational
performance-preventing and motivational performance-promoting variables and the
interaction between them.

Although it is empirically validated that computer self-efficacy is one of the most important
predictors of computer performance, the research on the antecedents of computer self-efficacy
does not yet seem to be fully explored. In addition to the study done by Thatcher & Perrewé’s
(2002), Potosky (2002) conducted a study of computer efficacy as an outcome of training.
The study examined the role of computer playfulness, prior knowledge and computer
experience antecedents to computer efficacy. A training course in programming was
conducted. In looking at the outcome of training, Potosky (2002) suggests that the post-
training self-efficacy is related to performance, in other words — training increases self-
efficacy. The study defines four hypotheses about the relationships between post-training
efficacies and general computer knowledge, training performance and computer playfulness.
It is hypothesized that playful and well-performing learners will have increased post-training
software self-efficacy. Potosky (2002) adapted measuring scales from earlier research projects
for all of the constructs. The results from this study indicated support for the relationship
between computer efficacy beliefs and post-training, but not for computer experience and
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understanding. There were also found positive correlations between post-training efficacy and
computer playfulness, but this relation was not significant. We feel that this and the other
studies on the antecedents of computer self-efficacy underline the importance of
understanding the factors that influence one’s computer self-efficacy. If one can stimulate
individuals’ computer self-efficacy-development, the grounds for better computer

performance are laid.

Computer self-efficacy is a concept that by its nature is relatively complex, a really
multifaceted construct. The construct seems to be an important concept to understand in order
to conduct successful computer training, as the results reviewed in this section have pointed
out. The influence of computer self-efficacy beliefs on performance make the concept
probably one of the strongest predictors of computer performance, and hence on
organizational performance. Venkatesh & Davis (1996) showed that computer self-efficacy
could be a predictor for the TAM-construct perceived ease of use. The training method has
also been demonstrated to be an important tool in conducting courses to raise the computer
self-efficacy, a more positive work style and less negative affect to computer usage (Gist et al.
1989; Compeau & Higgins 1995a; Thatcher & Perrewé 2002 among others). Although
computer self-efficacy is quite thoroughly investigated, we find there is a need to further
investigate the nature of this concept and we will come back to this construct in the section
that deals with motivational performance-preventing variables as a part of social cognitive
theory.

2.1.2 Computer training and non-computer self-efficacy studies

As mentioned above we have also directed our focus on articles about computer training
which do not include the computer self-efficacy concept. The reason for doing this is to try to
get a wider picture of experiences with different viewpoints of computer training. In one of
the earlier studies on computer training, Nelson & Cheney (1987) investigated the
relationship between training and what they refer to as computer-related ability, a concept
analogous to what most recent studies refer to as performance or task performance (Compeau
& Higgins 1995a; Potosky 2002; Thatcher & Perrewe 2002; Yi & Davis 2003 amongst
others). Nelson & Cheney (1987) found empirical support that training; improves individuals’
computer-related ability. They also found that individuals exposed to training report higher
acceptance of the IS which the training program involved. These findings may not be very
surprising, but provide important support for the view that appropriate training is necessary
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for successfully implementing 1S’s. The results are in accordance with more recent research
(Compeau & Higgins 1995a; Potosky 2002; Thatcher & Perrewe 2002; Yi & Davis 2003
amongst others). Just as important as the knowledge that training enhances performance is to

know what kind of training intervention is adequate in a given setting.

In the early days of graphical user interface (GUI) Olfman & Mandviwalla (1994) conducted
a longitudinal study where the need for different training methods for command based
interfaces and graphical user interfaces was investigated. Using one procedural and one
conceptual training method on two different groups of learners, they found no significant
difference in learning outcome for the two groups. However, over time the conceptual
training method seems to produce better learning outcomes for GUI software. The results
indicate that just as much effort should be put into training in GUI software as in command-
based software, and this study also tells us that choosing the right training method is an
important factor in computer training, as we discussed under 2.1.1.

As this review of the computer self-efficacy-studies shows, the differences between
individuals’ learning styles and capacities are great. There has, however, been conducted
research on individual differences in computer training where learning styles and training
methods have been focused on. The need for individual differences in training was
investigated by Sein & Bostrom (1989). They found that while some learners benefit from
abstract models that support training, others benefit more from analogous models, models that
incorporate the use of comparable situations to the ones that training includes. These models
are more concrete in their approach than the abstract models.

Bostrom et al. (1990) take Sein & Bostrom’s (1989) work further and also emphasize the
importance of acknowledging differences in learning style. Using Kolb’s learning style
inventory (KLSI) their results indicate that abstract learners perform better than concrete
learners, and that active learners for the most part perform better than the reflective learner.
However, their results also indicate that learning mode interacts with training methods.
Training methods should hence be tailored for the individual to be assured the greatest
possible learning outcome of training. Although being criticized by Ruble & Stout (1993) for
using a framework (KLSI) which lacks internal consistency and validity, Bostrom et al.
(1993) claim that their adjustment to the framework validated the use of it.
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The concept of individual learner needs was further examined by Shayo et al. (1999). They
interviewed half of a group of learners before training took place, expecting to register
differences between those subjects and those not interviewed with regard to post-training
performance. Although the results did not show significant difference in post-training
performance, Shayo et al. (1999) found that pre-training participation can be used as a
predictor of who will and who will not use a software application after formal training. Pre-
training end-user participation can hence be used as a tool to increase the efficiency and long-
term value of software training. This research shows us that training methods can make a
difference when trying to influence personal traits in computer training, and that research on
personal traits such as computer self-efficacy must be aware of this when a learning
environment is a research area such as the one we are involved with.

Another approach was employed by Venkatesh (1999), who investigated how the use of an
intrinsic motivation-enhancing factor can be used during training in order to create favorable
user perceptions towards new technologies. It seems that this approach produced better long-
term outcomes, and the work of Shayo el. al (1999) supports this. The study of Venkatesh
(1999) suggests that using factors such as computer playfulness during training has a positive
effect on learners’ intrinsic motivation, and hence increases the value and effect of training.
Understanding how intrinsic motivation can be stimulated by training is important knowledge
for everyone who is involved in IT-training, whether it is for academic or commercial

purposes.

Some research on intrinsic motivation variables has been done. Hackbart et al. (2003) studied
computer playfulness and computer anxiety and their influence on perceived ease of use, a
Technology Acceptance Model (TAM) construct. TAM was developed by Davis (1989), and
is widely used as a model to understand technology acceptance and predict actual use of IT.
Computer playfulness can be viewed both as a trait and a state. Hackbart et al. (2003) define
playfulness as

“being a system specific trait that can change because the experience in using a specific
technology increases over time”’(Hackbarth et al. 2003; 223)

First time users of an 1S-system may feel intimidated and stressed, and their level of computer
playfulness is low. As their experience grows their confidence rises (Wildstrom 1998)
Therefore Hackbarth et al. (2003) hypothesize that playfulness mediates the effect of
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experience on perceived ease of use. Along with the definition of computer playfulness they
define computer anxiety as

““the apprehension or fear that results when an individual is faced with the possibility of
using an 1S”’(Hackbarth et al. 2003; 223)

They also hypothesize that anxiety mediates the effect of system experience on perceived ease
of use. Using earlier tested measurement tools they found that system experience has a
positive significant effect on perceived ease of use. Playfulness also significantly mediated
the system experience effect on perceived ease of use, but to a relatively small extent,
compared to the direct effect of experience on perceived ease of use. Their last hypothesis
was supported; computer anxiety significantly mediated the effect of system experience on
perceived ease of use. The results of this study show that system experience might be an
antecedent of ease of use. Some limitations to this study pointed out by the authors are that
this study does not reflect user changes and reactions over time, and that it does not
differentiate between users’ anxiety at home and at work.

What we can learn from studies like Hackbarth et al. (2003) and Venkatesh (1999) is that
intrinsic motivational factors play an important role in computer training and they must be
considered when developing and executing training programs.

2.1.3 The essence of reviewed computer training studies

As this review of the literature shows, there are many different aspects to IT-training. It
covers aspects such as deciding and knowing what kind of training intervention produces the
highest learning outcomes, knowledge about individuals’ ability to learn and the interaction of
traits that play a part in IT-training. Taking into consideration the findings of Gist et al. (1989)
Compeau & Higgins (1995a; 1995b) Marakas et al. (1998) and Thatcher & Perrewe (2002) it
seems quite obvious that computer Self-Efficacy plays an extremely important part in IT-
training. Computer self-efficacy can be used as a predictor of performance and as a predictor
of individuals’ capability to successfully complete a training program.

Even though computer self-efficacy plays this important and empirically validated role there
are still uninvestigated areas. We believe there is a particular need to further investigate
computer self-efficacy’s relationship with other personal traits such as the constructs
computer anxiety, personal innovativeness in IT and perceived ease of use. This study
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contributes to the clarification of some of these relationships. Just a few of the reviewed
studies involved the concept of anxiety or computer anxiety (e.g. Thatcher & Perrewe 2002;
e.g. Hackbarth et al. 2003).

As these studies show, computer anxiety has a considerable influence on computer self-
efficacy and hence is an important factor in IT-training. While computer anxiety and
computer self-efficacy are different concepts, they can both be thought of as motivational
performance preventing factors. Computer anxiety and computer self-efficacy are showing a
correspondence; when computer anxiety is high, the level of computer self-efficacy is low and
vice versa. In other words, if a person has high levels of computer anxiety or low levels of
computer self-efficacy, his/her ability to learn and perform are probably low. This is not
because the person is intellectually incapable, His/her computer self-efficacy and/or computer
anxiety levels influence the ability to judge his/her perceptions and chances of successfully
completing a task.

Because of this joint action between these two variables and the strong support for their
relationship through several studies, we will consider them both as preventing motivational
performance in this project. Though computer self-efficacy alone naturally could be thought
of as a variable that supports motivation, a promoter for performance, we have decided to
discuss it as a preventing factor because of the strong correlation with computer anxiety. We
will give a more thorough argumentation for this line of approach in the section dealing with
motivational performance preventing factors.

The opposite of motivational performance preventing factors, we consider variables that are
motivational performance promoting — factors that enhance the performance when the level of
these variables increases. In this review we have found concepts like computer playfulness,
personal innovativeness, user involvement and perceived ease of use, amongst others, as
typically promoting factors. However, as our review shows, not that much work has been
done regarding motivational performance promoting factors connected to computer-training
as is the case for the preventing variables, in particular computer self-efficacy. Recent studies
conducted by Thatcher & Perrewe (2002), Potosky (2002) and Hackbarth et al. (2003)
indicate that this area within the domain of it-training is important to investigate further.
Findings in these studies indicate that motivational performance promoting factors can reduce
the effect of motivational performance preventing factors, and the interaction between these
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two categories of variables is interesting when we try to take another step in the direction of
the “right” answer regarding computer training and personal traits. However, as this
discussion shows, there are still important relationships that remain to be further investigated

and hopefully our project can contribute to this research area.

Based on our literature review and the preceding discussion, we will in the next section first
discuss and review the theoretical foundations of motivational performance preventing and
promoting factors respectively, and the theories which these factors are founded on.
Thereafter we finish this section with a brief summary of the motivational performance-

preventing and motivational performance-promoting discussions.

2.2 Motivational performance preventing factors

As already mentioned, there are many factors that affect the performance of individuals in a
learning environment. The teaching style and physical conditions such as equipment,
literature and so forth will to some extent influence the performance, but are often beyond the
control of the learner. Hence it is more interesting to investigate which individual traits affect
learners’ performance, and how these traits influence each other. As mentioned, motivational
performance preventing factors have negative effect on learners’ performances, and it is
important to know which factors that can be thought of as such, in order for educators and
others to be able to reduce the effect of these on learners’ performances.

Within the IS domain of research, studies on motivational performance preventing factors
have been dominated by computer self-efficacy, ( e.g. Thatcher & Perrewé, 2002; Compeau &
Higgins, 2001; Compeau & Higgins, 1995; Agarwal et al., 2000; Marakas et al., 1998).
Important in all of these studies is how computer self-efficacy in some way or another
influences individuals’ computer performance. As stated earlier, we acknowledge computer
self-efficacy to be a performance preventing factor and we feel the reason for this encourages
a more accurate explanation. We have found through our literature review that when subjects
report high self-efficacy levels, they are more likely to perform well, as opposed to when low
computer self-efficacy levels are reported. It could, however, also be argued that computer
self-efficacy is a motivational performance promoting factor. In doing so, one would argue
that because higher levels of computer self-efficacy yield better performance, computer self-
efficacy is a promoting factor in that performance enhancement.
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However, the properties of the concept imply that individuals reporting high computer self-
efficacy levels are more realistic about their actual ability, while individuals reporting low
computer self-efficacy levels usually have the ability to perform better than they actually
believe they can. To us this is a clear indication that computer self-efficacy is a preventing
factor, because lack of computer self-efficacy prevents you from performing in accordance
with your abilities, and high levels of computer self-efficacy do not really enhance
performance, they just prevent you from performing at a lower level. In the literature we have
seen strong evidence for the relationship and a strong negative correlation between computer
self-efficacy and computer anxiety (Brosnan 1998; Thatcher & Perrewe 2000; 2002;
Hackbarth et al. 2003). The level of computer self-efficacy can be quite well predicted from
the reported computer anxiety reported and vice versa. This implies that when a high level of
computer anxiety is reported it shows a lack of computer self-efficacy and the confidence that
one can perform a certain task will decrease.

There is no doubt about the fact that computer anxiety can function as a preventing variable.
The fact that a high level of computer anxiety and the corresponding low level of computer
self-efficacy most likely will give a poor outcome of a training program indicates to us that
when computer self-efficacy is seen in connection with computer anxiety it is appropriate to
consider computer self-efficacy as a preventing variable as well. With these two perspectives
in mind, we find it useful to consider computer self-efficacy as a motivational performance

preventing factor in our preceding discussion.

While most of the research has focused on computer self-efficacy, some research has also
been done where computer anxiety is a central independent or dependent variable, (e.g.
Sievert et al. 1988; Thatcher & Perrewe 2002; Namlu 2003). One could possibly argue that
anxiety as a phenomenon does not have its theoretical foundation in social cognitive theory,
but in our context where anxiety of performing tasks is in question we find that social
cognitive theory provides us with the theoretical base we need. As for computer self-efficacy,
that concept without doubt is founded in social cognitive theory.

In this section our goal is to give thorough discussions of both computer self-efficacy and
computer anxiety. In order to successfully do that, we find it appropriate to first introduce the
core concept of social cognitive theory. Secondly we discuss computer self-efficacy based on
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previous research and social cognitive theory, before doing the same for computer anxiety.
Finally we summarize the discussions before moving to the next section where motivational

performance promoting factors will be presented.

2.2.1 Social Cognitive Theory

Social cognitive theory was developed by Bandura (1977; 1982; 1986), and is based on the
continuous reciprocal interaction between the environment, behavior and numerous cognitive
factors. Social cognitive theory has been widely applied and empirically validated in both the
academic and the industrial world, and has been applied to many different environments and
training/learning domains. The two most important cognitive factors in social cognitive theory
are self-efficacy and outcome expectations.

Self-Efficacy

In the last decades, self-efficacy has been successfully used to predict students’/pupils’/course
participants’ motivation and learning (Bandura 1986; Zimmermann 1995). Self-efficacy is a
core component of social cognitive theory, and is the concept of individuals’ perceived ability
to perform a specific task/ perform specific tasks, in order to reach a certain goal (Bandura
1986; 1997). Self-efficacy thus focuses on the ability to perform, rather than any
psychological or physical characteristics. An individual can report high levels of in one
topic/area, and low levels in another. Self-efficacy is in other words a context sensitive
concept, Zimmerman (2000).For example is it possible that an individual reports a high level
of self-efficacy regarding a specific spreadsheet task, and a low level of self-efficacy when it
comes to learning a programming language. Bandura (1977a) found that individuals that
distrust their own capabilities are more likely to fail, and be discouraged by this failure. On
the other hand, individuals with great belief in their own capabilities are more likely to
succeed and perform well. Bandura’s original social cognitive theory framework suggested

main antecedents to self-efficacy as

(a) enactive mastery
(b) vicarious experience
(c) verbal persuasion
(d) emotional arousal

Enactive mastery is considered to be the strongest source of self-efficacy-beliefs, because they
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are predicted on the outcomes of personal experiences. Vicarious experience, on the other
hand, depends on an observer’s self-comparison and outcomes obtained by a model. If a
model is viewed as more talented or better than the observer, then he/she will not take into
account the model’s performance when judging their own ability. The third strongest
antecedent, verbal persuasion, is when outcomes are described verbally and not shown. The
credibility of the persuader is therefore a major factor in verbal persuasion. The weakest
source of self-efficacy-beliefs is emotional arousal, which can be stress, fatigue or other
emotions that can be considered as indicators of physical incapability.

There are also three dimensions of self-efficacy that need further presentation, as self-
efficacy-beliefs differ according to these. The three dimensions are

(a) magnitude
(b) strength
(c) generalizability

Magnitude refers to task difficulty. Individuals with high-magnitude of self-efficacy, consider
themselves capable of performing difficult tasks. The strength of self-efficacy refers to how
convinced one is that one can perform a specific task — in other words how strong the self-
efficacy-beliefs are. Individuals with strong self-efficacy-beliefs will be less likely affected by
any obstacles that may occur in performing the task, and hence retain their level of self-
efficacy, while individuals with weak self-efficacy-beliefs will be more likely to experience
frustrations and thereby reduce their beliefs in their own capabilities when obstacles occur.
The generalizability dimension of self-efficacy refers to whether the self-efficacy-beliefs are
limited to certain situations. Some individuals believe they are capable of performing a given
task under various conditions and situations, while others believe that a certain set of
circumstances is required in order for them to perform a specific task. A definition of self-
efficacy that captures the essence of the concept was developed by Bandura

“People’s judgments of their capabilities to organize and execute courses of action
required to attain designated types of performances. It is concerned not with the skills
one has but with judgments of what one can do with whatever skills one possesses.”
(Bandura 1986; 391)

This means that in, for example, referring to computer self-efficacy, it is not one’s ability to
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double-click an icon or start an application that is in focus, but one’s judgment of the ability
one has to perform a complete set of tasks like formatting a text document or creating a

presentation.

Outcome expectations

Outcome expectations are different from self-efficacy, and are individuals’ beliefs that
performing a certain task will produce some kind of favorable outcome. The individual does
not necessarily need to report a high level of self-efficacy in order to have high outcome
expectations; one can believe that performing a certain task will have a favorable outcome,
whether or not one has beliefs that one can successfully perform that task (Bandura 1977a) In
early 1S-research, outcome expectations received more focus than self-efficacy, and the
perceived usefulness construct in the Technology Acceptance Model (Davis 1989) can be
considered an analogue to social cognitive theory’s outcome expectations.

Anxiety

Anxiety is in social cognitive theory defined as individuals’ beliefs about implications
performing a specific task and the fear of performing that task due to believed negative
outcome. Social cognitive theory also suggests that anxiety and efficacy influence each other.
Individuals with high levels of anxiety are more likely to report lower levels of self-efficacy.
If these individuals’ levels of efficacy should rise, they will tend to report lower levels of
anxiety (Bandura 1997). This suggestion from Bandura is indeed supported in our review and

by several other research projects concerning both anxiety and self efficacy.

2.2.2 Computer self-efficacy

The focus on computer self-efficacy as a key factor in IT-learning and training has grown
rapidly the last decade and a fair amount of research has already been conducted where
computer self-efficacy either has been an independent or a dependent variable. Main
researchers in the area are Davis, Venkatesh, Marakas, Compeau & Higgins, Gist, Webster &
Martocchio amongst others. Computer self-efficacy is derived from the more general self-
efficacy term discussed above, in comprehension with how Bandura (1977b; 1986) believes
that social cognitive theory can apply to different domains. In this section we will clarify how
the concept computer self-efficacy has been developed and used in 1S-research, and also how
we understand the concept and intend to use it in this project.
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Although self-efficacy is very well founded in social cognitive theory, early IS-research
somehow struggled to develop a valid and reliable measure of computer self-efficacy and
different measurement scales were developed by e.g. Hill et al. (1987) Murphy et al. (1989),
Hollenbeck & Brief (1987), Compeau & Higgins (1991), Compeau & Higgins (1995b),
Kinzie et al. (1994) and Gist et al. (1989). Even though many different measurement scales
were used in early computer self-efficacy-research, the results from these studies are rather
similar. An example of a relatively early computer self-efficacy-study is Kinzie et al. (1994)
who used Delcourt & Kinzie’s (1994) measurement scale for computer self-efficacy when
they investigated attitudes and self-efficacy towards computer technologies across
undergraduate disciplines. By attitudes the authors refer to attitudes towards computers
(ACT), which is a conglomerate of two concepts that within the 1S-domain usually are
thought of as two distinct phenomena — perceived usefulness (i.e. Davis 1989) and computer
anxiety (i.e. Igbaria & livari 1998).

Self-efficacy for computer technologies (social cognitive theory) is analogous to what most
researchers would refer to as computer self-efficacy. ACT consisted of a 19-item
measurement scale, while the measurement scale for social cognitive theory (a total of 46
items) is specific to each task social cognitive theory is measured for; hence the social
cognitive theory concept is analogous to what Marakas et al. (1998) and Agarwal et al. (2000)
refer to as task-specific computer self-efficacy. The measurement instrument turned out to be
internally consistent and the results indicate a strong relationship between experience and
self-efficacy. They also found strong support for using attitudes as a predictor of self-efficacy,
when effects for experience and demographics are not taken into consideration. Although this
measurement instrument together with others proved internally consistent, Compeau and
Higgins (1995a) found that no measurement instrument yet captured all the facets of
computer self-efficacy and contained essential limitations. They hence express the need for an
instrument that is free of these limitations. Through twelve hypotheses and with seven
different concepts (encouragement by others, others’ use, support, outcome expectations,
anxiety, affect and usage) they tried to make a new and better measure of computer self-
efficacy. The subjects in their study were knowledge workers as target, which can be
characterized as people that must handle large amounts of information.

The results showed that people with higher computer self-efficacy used computers more,
experienced less computer anxiety and had more enjoyment from computer use. This study
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also contains limitations pointed out by the authors. The computer self-efficacy measure used
hypothetical scenarios to get answers from the respondents. Scenarios like “if you had been
given a new software package for use on job...” were used without referring to a specific kind
of software package. Compeau and Higgins (1995a) approached this limitation from two
different angles: “does the hypothetical scenario represent an actual situation?” and “the
second concern relates to self-efficacy with respect to learning versus using computers”
(Compeau & Higgins 1995b; 205). This measurement scale has later been empirically tested
and validated in numerous studies (Compeau & Higgins 1995b; Venkatesh & Davis 1996;
Thatcher & Perrewe 2002), and can be thought of as the de facto standard for computer self-
efficacy measuring. In our project we will adopt and use Compeau & Higgins’ (1995b) scale
for measuring computer self-efficacy.

The early problems of developing a measurement instrument for computer self-efficacy could
be caused by the way self-efficacy was adopted to fit the 1S-domain. In other words, does
computer self-efficacy capture the same factors as self-efficacy does according to social
cognitive theory? In a thorough review of existing literature, Marakas et al. (1998) found that
previous research had mostly focused on general computer self-efficacy, and not the
multifaceted nature of the construct. Hence they developed a model that makes a distinction
between general computer self-efficacy and task-specific computer self-efficacy. They argue
that general computer self-efficacy, which previously had been the way most I1S-researchers
had used Bandura’s Self-Efficacy concept, really wasn’t in contention with Bandura’s
definition of the concept. Instead the authors claim that task-specific computer self-efficacy
corresponds to Bandura’s concept of one’s belief that one can perform a certain task. Marakas
et al. (1998) define task-specific computer self-efficacy (computer self-efficacy) as

“an individual’s perception of efficacy in performing specific computer-related tasks
within the domain of general computing™ (Marakas et al. 1998; 128)

In practice all of the reviewed IS-articles contain computer self-efficacy as either an
independent variable or a dependent variable, and on the bases of that a model for defining the
multifaceted term of task-specific computer self-efficacy is developed. Due to the broad focus
of the empirical work to date, the definition is a result of qualitative discussion and review of
their findings. In our view this thorough review is just as much an effort to gather, sort and
present known antecedents to computer self-efficacy as a definition of the concept. As model
of antecedents to computer self-efficacy, however, the work done by Marakas et al. (1998) is
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very valuable and gives researchers a very comprehensive overview of the concept, as well as
a clarification on the distinction between general computer self-efficacy and task-specific

computer self-efficacy.

Compeau and Higgins (1995b) and Compeau et al. (1991) argue that computer self-efficacy
has a direct influence on performance. These studies also show that outcome expectations
influence performance. Self-efficacy also has an influence on computer performance through
outcome expectations. In practice this means that learners with low self-efficacy beliefs will
be less likely to demonstrate high computer performance. At the same time, if a learner does
not believe that the outcome of computer performance is positive, he or she will be less likely
to persist in training. Work done by Compeau et al. (1999) showed that computer self-efficacy
beliefs amongst individuals can be used as a predictor of use a year later than the actual
training took place.

Marakas et al. (1998), suggests that there are two dimensions of computer self-efficacy.
Computer self-efficacy can be operationalized at two levels — the general computer
behavioral level, and the specific computer application level. At the application level Marakas
et al. (1998) also suggest that we find two dimensions of computer self-efficacy — both at the
application environment level (A/E), and at the application — specific (A/S) level. Task-
specific computer self-efficacy is individuals’ perception of doing specific task (computer-
related) (Marakas et al. 1998). This way of understanding computer self-efficacy is very
closely aligned to how Bandura (1977) conceptualized self-efficacy. On the other hand, the
general dimension of computer self-efficacy (general computer self-efficacy) refers to an
individual’s perceived efficacy across multiple computer application domains (Marakas et al.
1998).

General computer self-efficacy is the accumulation of all task-specific computer self-efficacy
of an individual. General computer self-efficacy is therefore not likely to change due to
changes in short-term conditions, and will function more as a long-term predictor of computer
performance within a broader domain of computer-related tasks. With the definitions of both
general computer self-efficacy and computer self-efficacy in mind, we can deduce that
computer self-efficacy is more suited for measurement, and therefore operationalizations of
this theoretical construct will probably be the choice of most researchers.
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Compeau & Higgins (1995b) presents the three dimensions — magnitude, strength and
generalizability — of self-efficacy in their definition of computer self-efficacy. Magnitude
reflects the level of capability perceived by individuals. In practice this means that individuals
with high magnitude computer self-efficacy will be more likely to believe that they can
perform a certain task with less support than individuals with low magnitude computer self-
efficacy. Individuals with strong (high) computer self-efficacy will believe they can
successfully perform more difficult tasks than ones with weak (low) computer self-efficacy.

The generalizability issue is the degree to which individuals’ computer self-efficacy-judgment
is limited to specific software packages or hardware; individuals with high computer self-
efficacy are more likely to perceive few such limitations. The generalizability dimension
presented in Compeau & Higgins (1995b) is, in our view, what Marakas et al. (1998) &
Agarwal et al. (2000) theorize as general computer self-efficacy versus task specific computer
self-efficacy. In our view, one can use the computer self-efficacy measurement scale
developed by Compeau & Higgins (1995b) to measure both task specific computer self-
efficacy and general computer self-efficacy.

The discussion and presentation of computer self-efficacy in this section clearly shows that
this is a very complex concept. With such a multifaceted nature it is understandable that the
development of a proper measurement instrument was an important contribution. As Marakas
et al.’s (1998) review revealed, computer self-efficacy is such an important factor in
understanding different 1S-relevant perspectives such as computer training, performance and
acceptance. Thatcher & Perrewé (2002) suggest that the antecedents of computer self-efficacy
should be further examined, a point of view that we agree with. Hopefully we can make a
small contribution to this area within the limits of our master’s thesis. Considering that
computer anxiety and many of the motivational performance promoting factors can be
thought of as antecedents to computer self-efficacy, as the review in sections 2.1.1 and 2.1.2

shows.

2.2.3 Computer Anxiety

In this section we will give a closer presentation of the computer anxiety-concept, aiming to
show how the concept has been used in previous research and how it is related to computer
self-efficacy.
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Anxiety is a phenomena of modern times with rapid changes in and development of new
technologies and social pressure for using this technology (Cambre & Cook 1985). Within the
domain of computers, anxiety towards use has been studied since the early eighties (Raub
1981). Brosnan & Davidson (1989) found that about one third of all individuals experience
some degree of computer anxiety, ranging from total refusal towards use to being skeptical
about using a particular software package or program. Rosen & Maguire (1990) found that as
many as 50% of the college students in their study experienced computer anxiety at some
level. Marakas et al. (2000) made a review of the subject and identified more than 10
constructs which we can call antecedents of computer self-efficacy. One of these is computer
anxiety. While computer self-efficacy is one’s belief in own capabilities, computer anxiety is
one’s fear about the implications of using computers, hereby possible loss of data and other
mistakes one can make when using a computer system (Sievert et al. 1988). Computer anxiety
is therefore the product of combinations of psychological variables as neuroticism and locus
of control (Marakas et al. 2000). Maurer (1983) defined computer anxiety as:

”The fear and apprehension felt by an individual when considering the implications of
utilizing computer technology, or when actually using computer technology. The
individual is in the state (of computer anxiety) because of the fear of interaction with the
computer, even though the computer possesses no immediate or real threat.”” (Sievert et
al. 1988; 244)

This definition has later been made more precise by Maurer and Simonson (Sievert et al.
1988). The fear of using computer technology can relate to both rational and irrational fear. In
their study they suggest some behavioral indicators of irrational fear:

(@) Avoidance of computers and the general areas where computers are located
(b) Excessive caution with computers

(c) Negative remarks about computers

(d) Attempts to cut short the necessary use of computers

(Maurer & Simonson 1984)

Trying to understand computer anxiety in the broad picture, it is important to know the impact
computer anxiety has on the computer user. In the context of computer training Bloom &
Hautaluoma (1990) suggest that computer anxiety is a preventing factor of learning, hence
individuals experiencing high levels of computer anxiety will have a harder time learning to
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use computers. Although a fair amount of research has been done on computer anxiety, many
researchers have focused on the causes of computer anxiety, rather than the consequences
(Torkzada & Angulo 1992). Concerning the consequences of computer anxiety, researchers
have found that anxious individuals spend more time worrying about the tasks or their
performance than on the tasks themselves (Darke 1988). This means that anxious individuals
will need more time completing tasks, but they will not necessarily make more errors than
non-anxious persons. How we consider the relationship between computer anxiety and
performance is in other words dependent on how performance is measured. Although
performance often is measured as a combination of time spent and errors made in completing
tasks, Bloom & Hautaluoma (1990) found both these factors to be independent of computer

anxiety.

Because of the shift in focus by anxious individuals, they will be less likely to perceive high
usefulness of computer technology rather than low performance measured with time and
errors made, (Brod 1982) As the discussion so far and in the following shows there is a
variability in the relationship between computer anxiety and performance, and Szajna &
Mackay (1995) argue that computer anxiety cannot be used as a predictor of computer
learning performance, and anxious individuals may perform at the same level as non-anxious
individuals. However, when confronted with something unexpected during interaction,
individuals reporting high levels of computer anxiety will experience a deterioration of their

performance.

Computer anxiety — an antecedent of computer self-efficacy?

How does an individual’s computer self-efficacy develop? In the IS-literature there are
numerous antecedents that have been empirically examined and suggested in theory, and
computer anxiety has both been suggested to be an antecedent of computer self-efficacy as
well as being in a reciprocal relationship with computer self-efficacy. In the following we will
discuss these perspectives and also suggest which one we find most theoretical support for
and hence use in our project.

The concept of computer anxiety is considered to be dynamic — both theory and research
suggest that it may be influenced by environmental as well as dispositional factors. Factors
such as beliefs in own capabilities (computer self-efficacy) influence the level of computer
anxiety individuals tend to demonstrate (Marakas et al. 2000). The more confident one is in
one’s capabilities the lower the computer anxiety-level tends to be. A study conducted by
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Kinzie et al. (1994), implies that when the level of computer anxiety grows, the level of
computer self-efficacy falls and thereby the proclivity towards using computers is lower.
computer anxiety and its relation to computer self-efficacy was the subject of the study
conducted by Thatcher & Perrewé (2002). They also conclude that an individual’s computer
anxiety has a significant effect on that individual’s computer self-efficacy. Individuals
reporting low computer anxiety are more likely to have high self-efficacy beliefs; however
they model computer anxiety as an antecedent of computer self-efficacy.

Marakas et al. (1998)have built on an earlier idea of the reciprocal relationship of social
cognitive theory between anxiety and efficacy, hence they suggest that computer anxiety and
computer self-efficacy also have this kind of relationship This relationship was also found by
Brosnan (1998). This point of view could suggest that anxiety and efficacy are both equally
important in influencing how individuals perceive their own skills in performing a task.
However, self-efficacy is, as later social cognitive theory research shows (Bandura 1997;
Brosnan 1998), the primary influence on performance. We thus agree with Bandura and
Brosnan that efficacy beliefs are the primary determinant of behavior, and we therefore
suggest that computer anxiety should be considered as an antecedent to computer self-
efficacy, as have Thatcher & Perrewé (2000), although a reciprocal relationship between
computer anxiety and computer self-efficacy seems to be present.

Computer Anxiety is an important factor to consider in computer training. Practitioners and
trainers need to acknowledge the influence computer anxiety has on learners’ performance
and outcome of training. The fact that we consider computer anxiety to be an antecedent of
computer self-efficacy makes it even more relevant a concept. Although not a part of this
project, understanding the antecedents of computer anxiety is a research task we would
encourage. For our project, however, the main focus will remain on computer anxiety’s

influence on computer self-efficacy.

As the presentations made in this chapter thus far show there has been done a considerable
amount of research on motivational performance preventing factors within the computer
training domain, especially on computer self-efficacy. Computer self-efficacy has, through
empirical research been pointed out as one of the most reliable predictors of performance and
training outcome. Research has also shown that computer self-efficacy is an important
antecedent to perceived ease of use, a relationship which will be discussed later in our paper.
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The findings in the previous sections also give strong indications that computer anxiety
should be considered as a relatively strong influencer on computer self-efficacy, with a high
negative correlation. Some projects have even treated computer anxiety as an antecedent to
computer self-efficacy. However, the research on this relationship is, although emerging, in
our opinion fairly limited and we feel that it needs further investigation. We find it
particularly relevant to test this relationship under the influence of some motivational
performance promoting factors which will be discussed in the next section.

2.3 Motivational performance promoting factors

Thus far we have focused on performance preventing factors, like computer self-efficacy and
computer anxiety. In this section we will focus on what we term motivational performance
promoting factors. We will first present the theory of intrinsic motivation, and then we
continue with factors that have been researched in earlier studies. The list of factors can not be
characterized as exhaustive, but is founded on the literature we have been studying this far.
The variables that will be presented are personal innovativeness in IT, user involvement,
perceived ease of use and computer playfulness. These factors, that encourage performance
and enhance the intrinsic motivation in the learners, seem to be important in computer
training and in use of information technology. Such factors can be of a general character, but
some have also a specific dimension directly related to IT. Two instances of such factors are
innovativeness and playfulness, both having a general and a specific IT-dimension. According
to what we have found in the 1S-specific literature, these constructs have been widely used in
different studies within the field of computer training (Venkatesh 1999; Thatcher & Perrewe
2002; Hackbarth et al. 2003). The findings regarding these concepts are rather interesting and
show that the concepts have considerable influence on computer usage and performance. We
therefore start this chapter by presenting the key aspects of the theory of intrinsic motivation,
followed up by the concepts we consider to be important factors in computer training.

2.3.1 The theory of Intrinsic Motivation

As stressed in the introduction, we find it very interesting and useful to investigate to what
extent motivational performance promoting concepts can influence the effect of motivational
performance preventing concepts. As mentioned above, we have found that many of the
motivational performance promoting factors have their roots in the theory of intrinsic

motivation. In this section we will present this theory as a theoretical base for the concepts
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discussed thereafter.

According to Vallerand (1997), motivation is a concept consisting of intrinsic and extrinsic
factors. Factors like computer anxiety, computer playfulness and computer self-efficacy are
factors that have been referred to as intrinsic motivational factors, and will have the main
focus in this paper. Extrinsic motivation, on the other hand, has been referred to as behaviors
to achieve a specific goal (Venkatesh 1999). Deci et al. (1991) also divide motivation into
extrinsic and intrinsic motivation. While extrinsic motivation refers to behaviors that are
instrumental by nature, intrinsic motivation refers to behaviors that individuals do for their
own sake. In other words — when individuals are intrinsically motivated they freely and with
interest participate in activities and the necessity of a reward of some kind for engaging in a
certain activity does not have to be present (Deci & Ryan 1985). The pensioner playing golf
everyday just for the pleasure of it, is intrinsically motivated. Behaviors that are intrinsically
motivated emerge from the self. Four categories of features that trigger intrinsic motivation
have been suggested by Malone and Lepper (1987). The four categories are:

(@) challenge
(b) curiosity
(c) control
(d) fantasy

Challenge refers to the idea that intrinsic motivation will occur when there is an alignment
between the task and the skills of the person performing it. The term has also been referred to
as effectance, competence or mastery motivation (Deci 1975; Bandura 1977; Harter 1978).
This dimension of intrinsic motivation is within the 1S-field of research captured by the TAM

construct perceived ease of use, which will be reviewed closer later in this section.

Curiosity consists of sensory curiosity and cognitive curiosity, and is present in situations
where there are complexity, incongruity and discrepancy(Piaget 1951; Berlyne 1960; Hunt
1961; Malone & Lepper 1987). Cognitive curiosity is triggered when there is a difference in
what the learner is expecting and what actually happens in an activity. Thus the learner is
motivated to explore the reasons for this (Malone & Lepper 1987). When attention-attracting
features of a learning environment are present, such as video or audio, sensory curiosity arises
(Malone & Lepper 1987). In an IT-setting this concept could relate to personal innovativeness
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in IT they way it is used by Agarwal & Prasad (1998)and Thatcher & Perrewé (2002),
however it is also this dimension of intrinsic motivation that is the basis for the similar, but
distinctly different concept of computer playfulness, a concept which has been investigated by
different researchers, (Starbuck & Webster 1991; Webster & Martocchio 1992; Venkatesh
1999; Hackbarth et al. 2003). Both computer playfulness and personal innovativeness in IT

will be looked at in more detail later.

Control, which is analogous to what Deci (1975) refers to as self-determination, is considered
to promote intrinsic motivation because it gives learners a feeling of control over choices and
actions they make. This means that learners are responsible for any kind of outcome regarding

the choices and actions they have taken.

The fourth category is fantasy, understood as metaphor or analogy, and is the concept of the
learner evoking images of situations not actually taking place. Learners use their existing
cognitive patterns or knowledge and try to fit the information into what already exists,
(Ausubel 1963; Singer 1973; Anderson & Pickett 1978; Malone & Lepper 1987). An example
of a metaphor is the desktop on a pc-system, which is a metaphor of a real desktop, an object
most learners know.

2.3.2 Computer playfulness

As mentioned above, playfulness is a factor that we typically can describe as a dimension of
intrinsic motivation, originating in personal traits. The concept of computer playfulness refers
to individual users’ tendency to explore and act spontaneously with computers (Hackbarth et
al. 2003). It has earlier been referred to as Microcomputer playfulness (Webster & Martocchio
1992), computer playfulness (Hackbarth et al. 2003) and IT-playfulness. We prefer to use
computer playfulness in this paper. ‘Playful individuals’ have been described by Barnett
(Barnett 1991):

“Individuals with playful dispositions are said to be guided by internal motivation, an
orientation toward process with self-imposed goals, a tendency to attribute their own
meanings to objects or behaviors (that is, to not be dominated by a stimulus), a focus on
pretense and nonliterality, a freedom from externally imposed rules, and active
involvement” (Webster & Martocchio 1992; 52)

Computer playfulness has as a personal trait received some, but arguably not enough attention
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in research on computer training. Webster and Martocchio (1992) focused on what they
referred to as microcomputer playfulness and developed a measurement instrument of this
construct. This construct is, in our view, analogous to what others have referred to as
computer playfulness. They focused on the construct as a situation-specific and an individual
characteristic presented as a type of intellectual or cognitive playfulness, a trait. Furthermore
they described microcomputer playfulness as an individual’s tendency to interact
spontaneously, inventively and imaginatively with computers, one that has both negative and
positive effects as far as workplace implications are concerned (Starbuck & Webster 1991).

They found that their measurement instrument Computer Playfulness Scale (CPS) was both
reliable and valid. Altogether they found that CPS was positively related to computer attitude,
computer competence, learning, involvement, satisfaction, positive mood and computer
efficacy. The scale was related negatively to computer anxiety. Out of this Webster and
Martocchio (1992) conclude that computer playfulness is an important construct that should
be investigated carefully in future research on human-computer interactions. Webster &
Martocchio (1992) also indicate that general playfulness can be viewed as a state, as well as a
trait. They were examining general playfulness as an individual trait in their study, formed as
a multifaceted construct consisting of cognitive spontaneity, social spontaneity, physical
spontaneity, manifest joy and sense of humor. They used the factor of cognitive spontaneity
as the most relevant one to describe computer playfulness and the interaction between

computers and humans.

On the other hand, Venkatesh (1999) viewed playfulness as a state induced as an intrinsic
motivation in a training process with the objective to enhance the perceived ease of use and
intention to use (Venkatesh 1999). Computer playfulness might also have both negative and

positive effects on organization’s outcomes (Starbuck & Webster 1991).

A study that extends the concept of computer playfulness as an individual trait is Yager et al.
(Yager et al. 1997). Using a longitudinal design and the Computer Playfulness Scale (CPS),
they tested temporal stability and situational consistency of the playfulness construct.
Computer playfulness was examined as a mediator between system experience and perceived
ease of use, where they used Microsoft Excel as the target system. Undergraduate students
participated in a four week voluntary computer course at a US university, receiving course
credits for their participation. They found computer playfulness to be a stable trait. Hackbarth
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et al. (2003) defined playfulness as

“being a system specific trait that can change because the experience in using a specific
technology increases over time” (Hackbarth et al. 2003; 223).

According to this, the general playfulness in a person will vary depending on what kind of
technology that is used (Hackbarth et al. 2003).

Thus far we have seen that computer playfulness has both positive and negative effects at
work. These effects are mostly positive, due to training. Especially interesting to us are the
findings of Webster and Martocchio (1992), who found positive support for the relationship
with factors such as attitude, learning satisfaction and computer efficacy. Interesting are also
the findings of Venkatesh (1999), that find that a game-based training, trigging individuals
computer playfulness, gave higher technology acceptance than a traditional training method.
This again made users more likely to perceive that the specific system was easier to use. The
implications of these finding relate to how we will design our training-courses related to this
project and how they may affect the performance of the participants.

2.3.3 Personal innovativeness in IT

As well as computer playfulness, the concept of personal innovativeness in IT is connected to
the dimension of intrinsic motivation which Malone and Lepper (1987) referred to curiosity.
Personal innovativeness in IT has been investigated in several studies, and we find it
interesting in our project because of the connection with curiosity, willingness to try out new
technologies and experimenting with them. We also consider the concept not to be fully
investigated, and we find it useful to conduct further research on personal innovativeness in
IT in order to broaden the picture and our knowledge of the concept. According to Thatcher &
Perrewe (2002), a person’s willingness to adopt and experiment with unknown technology
might give a higher learning outcome from a course and a more brief insight of that
technology. The general term personal innovativeness refers to how willing a person is to
change and how willing he or she is to take the risk of that change and uncertainty (Thatcher
& Perrewe 2002). The IT-specific term personal innovativeness in IT has been defined as

“the willingness of an individual to try out any new information technology” (Agarwal
& Prasad 1998b; 206).
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Thatcher and Perrewé (2002) examined the role of personal innovativeness in IT as an
antecedent to computer self-efficacy and computer anxiety. According to earlier research,
personal innovativeness acts like a positive stimulus for the self confidence to perform new
and unknown tasks. More innovative people tend to seek out new and stimulating experiences
(Venkatraman 1991). Thatcher and Perrewe formulated two research hypotheses in their study
(2002), involving personal innovativeness in IT, computer self-efficacy and computer anxiety.
They found a positive significant relationship between personal innovativeness in IT and
computer self-efficacy, high personal innovativeness in IT subjects reporting high computer
self-efficacy. Computer anxiety was related negatively to personal innovativeness in IT. Low
personal innovativeness in IT subjects reported high computer anxiety and vice-versa. These
finding are very interesting to researchers that are studying computer self-efficacy, user
performance and training. Based on prior research we therefore consider personal
innovativeness in IT to be a personal trait that is motivational performance promoting, and a
highly relevant factor in computer training.

2.3.4 User Involvement

The next concept considered to be an intrinsic motivational concept is user involvement. User
involvement has in earlier 1S-research been used interchangeably with user participation
(Barki & Hartwick 1994). Barki & Hartwick (1994) claims that these are separate concepts,
and therefore need to be defined separately. Involvement in other areas of research has been
used to describe a psychological state reflecting how individuals feel about the
relevance/importance of an issue, job or advertisement or product (e.g. Sherif et al. 1965; e.g.
Krugman 1967; Lawier & Hall 1970). Barki & Hartwick (1989) suggest that we refer to user
involvement when we refer to a subjective psychological state reflecting the importance and
personal relevance that a user attaches to a specific system. The distinction between user
participation and user involvement has also gained empirical support in research done by
Jarvenpaa and Ives (1991) and Kappelman and McLean (1991). In an IS-relation the concept
of user involvement can be defined as a psychological state reflecting the importance and
personal relevance of a new information system.

2.3.5 Perceived ease of use

As pointed out earlier in this paper, perceived ease of use has been a subject of research
several times, involving different approaches. Perceived ease of use has been investigated as a
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factor influencing factors such as perceived usefulness and behavioral intention to use in
several studies (e.g. Davis 1989; Adams et al. 1992; Venkatesh & Davis 1996; e.g. Agarwal
& Karahanna 2000; Davis & Wiedenbeck 2001). The perceived ease of use concept has been
described as

““the degree to which a person believes that using a particular system would be free of
effort”’(Davis 1989; 320).

Davis (1989) found this construct to be similar to Bandura’s self-efficacy concept, a suggest
in later research ejected by other researchers (e.g. Igbaria & livari 1995; Venkatesh 1999).
More precise self-efficacy has strong relationships to perceived ease of use, but is considered
to be an antecedent of computer self-efficacy (Venkatesh & Davis 1996). We agree with
Venkatesh & Davis (1996), and consider computer self-efficacy to be an antecedent of
perceived ease of use. This view is also supported by livari & Igbaria (1995) who found that
self-efficacy correlates positively and directly with perceived ease of use. According to
Bandura’s (1982) social cognitive theory and more recent research in this field, perceived
ease of use has been found to be an important predictor of user behavior, influenced, as
mentioned, by computer self-efficacy.

A study presented by Venkatesh & Davis (1996), investigated how perceived ease of use
evolved over time with hands-on experience. They used the technology acceptance model
(TAM), which involves perceived ease of use and perceived usefulness, to predict the user’s
intention to use a specific system in the workplace, and focused on understanding the
determinants of perceived ease of use.

Research in the reference field of MIS, as the organizational and the psychological field,
suggest that perceptions evolve and are more specific after direct experience (Fazio & Zanna
1981). In the context of the MIS-field, this means that users with experience in a specific
domain will base their conclusions and perceptions on more specific and tangible properties
of a given system. This is also supported by livari & Igbaria (1995). Venkatesh & Davis
(1996) therefore hypothesized that perceived ease of use is affected by (amongst other
antecedents) objective usability after hands-on experience, moderated by experience. As
mentioned, computer self-efficacy is a strong predictor of user perceptions, and that means
that these perceptions form the user’s acceptance or rejection of a specific system (Venkatesh
& Davis 1996). In a computer training context this is another consideration which also
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underlines that the first thing one should do when an 1S-system or a program is introduced is
to acknowledge the importance of stimulating the learners’ computer self-efficacy. If one can
successfully increase individuals’ computer self-efficacy, that is very likely to cause a rise in
the user’s perception and perceived ease of use, making the chance of success more likely.

Perceived accessibility of IT, a multifaceted, multi-dimensional construct, was found by
Karahanna and Straub to have positive significant direct effect on perceived ease of use
(Karahanna & Straub 1999). This means that the amount of physical access and the ability to
use the system successfully are important determinants and preconditions for using
technology and form the users’ perceived ease of use. They tested this hypothesis in a study
with the intention of explaining the psychological origins of usefulness and ease-of-use.
Additionally they tested the effect of perceived ease of use on perceived usefulness and found,
not surprisingly when we consider other studies (i.e. Davis 1989; Venkatesh & Davis 1996), a
significant influence from perceived ease of use on perceived usefulness (Karahanna & Straub
1999).

Computer
self-efficacy

Perceived

Accessibility Perceived

ease of use

/

Obijective
Usability

Direct

Experience

Figure 1: Constructs influencing perceived ease of use

This relationship has also been found by Igbaria & lilvari (1995), to be even stronger.
Together with these findings, they also found that perceived ease of use had an important role
in mediating the relationship between experience, anxiety and perceived usefulness. But they
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found no support for a direct effect between perceived ease of use and usage. Other studies
support the theory that perceived ease of use influences usage only through perceived
usefulness, and not as a direct effect (Davis 1989; Venkatesh & Davis 1996; Venkatesh
1999). In the light of the strong empirical evidence supporting perceived ease of use being a
predictor of actual 1S use through perceived usefulness; we find it useful to focus on the

antecedents of this construct.

In this section we have focused on motivational performance promoting factors, factors that
according to several research projects have had a positive influence on individuals’
performance related to outcome of training and different aspects of learning. At least three of
these factors can be said to have a connection to the theory of intrinsic motivation and the
four dimensions of this theory presented above. The perceived ease of use concept has
appeared to have had little direct influence on computer usage, but influence on the actual use
only through perceived usefulness. On the other side, the computer self-efficacy is a strong
predictor of users’ perceptions and can be used to both predict and affect the perceived ease of
use concept. When it comes to the user involvement concept, we proposed to treat this as a
psychological state reflecting the importance and personal relevance of a new information
system. Regarding training this means an introduction of a new technology or new
techniques. Computer playfulness was introduced and has appeared to have both negative and
positive effects. However, mostly positive effects were found to influence learners’ in
training. The relationships to attitude, learning satisfaction and computer self-efficacy seem to
be relevant, together with findings connected to game-based training. We have discussed
personal innovativeness in IT, the variable describing a person’s willingness to adopt and
experiment with unknown technology. Connected to training it is possible that individuals
with high personal innovativeness in IT, will have a higher learning outcome than those with
lower levels of personal innovativeness in IT. Besides this there have been found positive,
significant relationships between personal innovativeness in IT and computer self-efficacy.
We have also seen that computer playfulness has been found to have positive relationships
with to computer attitude, competence, involvement and satisfaction. Even more interesting
for our purpose are the positive relationships between computer self-efficacy and learning

outcome.
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2.4 Theoretical summary

In this chapter we have built the theoretical framework of our research project. Firstly we
conducted a thorough review of what we can refer to as performance preventing factors in
computer training. The main theory supporting these factors we found to be the Social
Cognitive Theory, initially developed by Bandura (1977), where self-efficacy is an essential
component. Self-efficacy is one’s belief that one can perform a certain task. In the domain of
computers we hence use the term computer self-efficacy, and it is the concept of one’s belief
that one can perform a certain computer-related task. Through reviewing previous research we
have shown that computer self-efficacy is strongly related to performance and outcome of

training.

In the theory of intrinsic motivation (Deci & Ryan 1985; 1991) we have found that intrinsic
motivation increases learning performance, and that intrinsic motivation can be divided into
different categories — challenge control, curiosity and fantasy. The IS-variable perceived ease
of use refers to the challenge category, while computer playfulness and personal
innovativeness in IT are based on the curiosity element of intrinsic motivation

In this project we have categorized personal traits as being either motivational performance
preventing or motivational performance promoting factors. The reviews carried out in this
chapter give, in our opinion, support for this. For example, given a student at a certain
performance level participating in a computer course, and not including any performance
promoting factors, what happens if this student has high computer anxiety and hence low
computer self-efficacy? These two factors will influence the learning process in a negative
way, and the learning outcome for that particular student will be little (of course unless
computer anxiety and computer self-efficacy change dramatically during training). On the
other hand, if the same student had low levels of for example personal innovativeness in IT
and computer playfulness (not considering computer anxiety and computer self-efficacy
levels at all), the student might lack an “inner glow” making the learning outcome great, but
will probably experience a satisfactory learning outcome. The presence of motivational
performance preventing factors may in other words have a destructive influence on learning,
while the presence of motivational performance promoting factors can be thought of as

factors enhancing learning.

It seems to be the case that factors with their origin in social cognitive theory (computer self-

Harald Fardal and Henning Tollefsen 41



Motivational Factors in Computer Training: A Literature Review and a Research Model Proposal

efficacy and computer anxiety) can be considered motivational performance preventing, and
factors with their origin in the theory of intrinsic motivation can be considered motivational
performance promoting factors. This interpretation will be a part of our discussion in the next

chapter.
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3. Hypotheses and conceptual model

In the previous chapters we have presented theories and research on performance preventing
and performance promoting factors in computer training. In-depth presentations of variables
that we consider central have been conducted, on variables such as computer self-efficacy,
computer anxiety, personal innovativeness in IT and computer playfulness. In this chapter we
will develop a conceptual research model and hypotheses based on this. In the first section our
conceptual research model is developed and discussed, and in the section thereafter we
present our hypotheses and discuss them. Lastly we summarize this chapter and lay the
ground for future contributions to the domain of computer training.

As we have stated earlier we wish to ask two questions:

(@) To what extent do motivational performance promoting factors affect and modify the
relationship between motivational performance preventing factors in computer-
learning?

(b) How do motivational performance promoting factors affect and modify motivational

performance motivation preventing factors in computer-learning?

Our conceptual research model will attempt to answer these questions.

3.1 Conceptual model

We have stated earlier that we with our project hope to contribute to existing knowledge on
computer training, and we have in the previous chapter built up a theoretical framework
which will serve as a foundation for our conceptual model. As our theory review shows, to
categorize variables as either motivational performance preventing or motivational
performance promoting seems adequate. We only found two major performance preventing
factors, computer anxiety and computer self-efficacy, and we choose to include both in the
continuation of this project. As many as four performance promoting factors have been
presented in this project, and we find it useful to only include two of those factors in our
model. Computer self-efficacy has been established as an antecedent to perceived ease of use
and may be considered more as an outcome of training than an important factor for learning.
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We choose hence to exclude that concept from our project. User involvement might also
prove very valuable in the introduction of new technology in computer training, but we
choose to focus on stable traits as personal innovativeness in IT and computer playfulness.
They are both concepts which originate in the theory of intrinsic motivation and concepts that
in various research settings have been found important in computer training. As far as we can
tell, there has been little or no research where these motivational promoting factors are
studied simultaneously, in order to measure the effects they might have on the performance

preventing factors computer anxiety and computer self-efficacy.

In this section we will first present the development of our conceptual research model, and
discuss the relationships in it. At the end of the section we present a summary of the

discussions made.

3.1.1 Development of the conceptual model

As stated earlier we hope that this study can contribute to previous research on computer self-
efficacy and computer training in general. computer self-efficacy has been treated both as a
dependent variable (Torkzadeh & Koufteros 1994; Henry & Stone 1995; Compeau & Higgins
1995a; 1995b; Thatcher & Perrewe 2002 and more), as a independent variable (Marakas &
Hornik 1996 and more; Venkatesh & Davis 1996) and also as both a dependent and
independent variable at the same time (Gist et al. 1989; Henderson 1994). While there is
strong empirical evidence that computer self-efficacy is a predictor of perceived ease of use
and has a positive influence on performance, we find it useful to build on existing research on
how individual traits influence or moderate one’s computer self-efficacy. Figure 2 shows our
conceptual model. We have chosen personal innovativeness in IT and computer playfulness
our motivational performance promoting factors. As the model shows, we will investigate
these variables’ direct influence on computer anxiety and computer self-efficacy.

Thatcher & Perrewe (2002) found that personal innovativeness in IT influences computer
anxiety negatively and computer self-efficacy positively, hence learners with high personal
innovativeness in IT will experience lower levels of computer anxiety and higher computer
self-efficacy than learners with low personal innovativeness in IT. We consider these findings
to need further empirical validation. Venkatesh (1999) found that computer playfulness
positively influences perceived ease of use. As computer self-efficacy is considered to be an
antecedent of perceived ease of use, we find it interesting to investigate computer playfulness’
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direct influence on computer self-efficacy.

Although knowledge about the direct influence personal innovativeness in IT and computer
playfulness have on respectively computer anxiety and computer self-efficacy is very
valuable, as stated earlier, we also find it appropriate to investigate any possible moderating
effects computer playfulness and/or personal innovativeness in IT can have on the
relationship between computer anxiety and computer self-efficacy. We believe that our
conceptual model also reflects this.

As figure2 shows, we have included performance in our model.

Personal
Innovativeness in
IT

Computer Performance

Self-Efficacy

Computer

Anxiety

Computer

Playfulness

Figure 2 - Conceptual model

Performance in this context is thought of as post-training performance. There is strong
empirical evidence that post-training performance is strongly influenced by computer self-
efficacy. Performance is included in our project to further validate this relationship and we
also find it interesting to experience if performance is higher on learners reporting same the
level of computer self-efficacy, but different levels of computer playfulness or personal

innovativeness in IT.

The relationships in our model will be further discussed in the next section where we develop

our hypothesis.
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3.2 Hypotheses

In this section we will present the development of our hypothesis based on the conceptual
model presented in the previous section.

H1:  Computer anxiety will negatively influence computer self-efficacy.

Previous research on computer anxiety has been divergent as to whether or not there is a
reciprocal relationship between computer anxiety and computer self-efficacy, as discussed in
Marakas et al. (1998). We do however, agree with Bandura (1997), and model computer
anxiety as an antecedent to computer self-efficacy. In light of prior research on these variables
(Thatcher & Perrewe 2002) we hypothesize that one’s computer anxiety will influence one’s
computer self-efficacy in the way that the higher computer anxiety level is the lower one’s
computer self-efficacy will be.

H2:  Personal innovativeness in IT will positively influence computer self-efficacy.

This personal trait has in previous research been shown to influence computer self-efficacy in
a positive way, (Thatcher & Perrewe 2002). Persons with high PIT will be more curious about
new technology, and hence we hypothesize that this also increases these persons’ perceived
beliefs about mastering computer tasks.

H3:  Computer Playfulness will positively influence computer self-efficacy.

Computer Playfulness is another personal trait that 1S-research has focused on in the last
decade, (Starbuck & Webster 1991; Webster 1991; Webster & Martocchio 1992; Venkatesh
1999; Hackbarth et al. 2003). Potosky (2002) found that there is a correlation between
Computer Playfulness and computer self-efficacy, but it was not significant. Other research,
however, has found a significant correlation between the two variables, indicating that
persons with a high level of Computer Playfulness will report high levels of computer self-
efficacy. In our model we also hypothesize this relationship.

H4:  Personal Innovativeness in IT will negatively influence computer anxiety.

This hypothesis is to be seen in the light of the results from Thatcher & Perrewé’s (2002)
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study. Persons who are curious about computer technologies are less likely to experience
anxiety about computer use.

H5:  Computer Playfulness will negatively influence computer anxiety.

We have found no previous research that has investigated the relationship between these two
variables. However, based on the characteristics of the variables, we believe that the
hypothesized relationship is very likely, and if we can find empirical support for it, there will
be consequences for both academics and practitioners in the context of computer training.

H6:  Computer self-efficacy will have a positive influence on performance

This relationship is well empirically established (Gist et al. 1989; Compeau & Higgins 1995a;
Marakas & Hornik 1996) and we include it in our model merely for control purposes.
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5. Appendix 1. Overview of articles reviewed in section 2.1

Year |Author(s) N | Sample Vs DVs Task Findings
1987 | Nelson & 100 |Top and mid- | Computer-related Computer-related Collected data from |Computer-related training is
Cheney level training, computer- |ability, IS- managers to positively related to computer-
managers related ability acceptance, investigate if related ability. Computer
utilization of IS, IS- | investment in related ability is positively
satisfaction training had effect | related to use of computer
on DVs resources.
1989 |Gistetal. 108 |University computer self- computer self- Experimental design | Behavioral modeling had

managers and
administrators

efficacy, Video vs.
interactive training

efficacy,
performance,
response to training,

work style

— two treatment
groups with either
behavioral modeling
or tutorial training
program. Conducted
a three our training
course in a software
package.

significant correlations with
high performance, Subjects
reported higher computer self-
efficacy, more positive work
styles, less negative affect and
greater satisfaction than
subjects in the tutorial

treatment group.
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Year |Author(s) N | Sample Vs DVs Task Findings
1989 | Sein & Bostrom |104 |Under- Conceptual model, |Performance, score |Divided subject into | Abstract learners learn better
graduate visual ability, in comprehension | analogical and from abstract models.
students learning mode test. abstract learners. Concrete learners learn better
Investigated from analogical models. The
differences between |differences are larger in far-
the groups. transfer tasks.
1990 |Bostrometal. |19, |Study1l- N/A N/A Comparing four Abstract learners perform
29, |under- studies using Kolb’s |better than concrete learners,
102, |graduates, Learning Style and that active learners for the
81 |study?2- Inventory. most part perform better than
MBA- the reflective learner. However
students, their results also indicates that
study 3 — learning mode interacts with
under- training methods
graduates
study 4 — full-
time
employees
1992 |Webster & Students Develop a measure | Developed Computer
Martocchio for microcomputer | Playfulness Measurement
playfulness. scale
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Year |Author(s) N | Sample Vs DVs Task Findings
1994  |Kinzie et al. 359 |Students Computer attitudes, |computer self- investigated attitudes | The results indicates a strong
computer use, course |efficacy for word and self-efficacy relationship between
experiences, processing, e-mail, |towards computer | experience and self-efficacy
demographics data retrieval, technologies across | They also found strong support
spreadsheets, undergraduate for using attitudes as a
statistics software | disciplines predictor of self -efficacy that
and DBMS is when effects for experience
and demographics are not
counted for.
1994 | Olfman & 82 |University Concept-based Performance scores |Conducted two No significant difference in
Mandviwalla employees training, procedure- |and tests separate training learning outcome for the two

based training

programs. One
concept-based and
one procedure-based

groups.
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Year |Author(s) N | Sample Vs DVs Task Findings
1995a |Compeau & 1020 |Knowledge | Encouragement, use |computer self- Developed a Found significant positive
Higgins workers by others, efficacy, outcome | measure for relationships between
organizational expectations, affect, |computer self- computer self-efficacy use,
support computer use, efficacy. outcome expectations,
computer anxiety training, affect, frequency of
use, use at home and
familiarity. Computer self-
efficacy was negatively related
to anxiety.
1995b |Compeau & 88 |Managers and | Training method, Computer self- Laboratory Computer self-efficacy was
Higgins professionals |prior performance |efficacy, outcome  |experiment positively related to outcome
expectations, including a 2-day expectations across all groups.
performance training course and | To performance in some
task testing. groups but not all.
1996 |Venkatesh & |36, |Students computer self- Ease of use Experimental design | Experience did not make
Davis 32 efficacy, objective — Training programs | computer self-efficacy to

usability

and survey used.

change over time. Computer
self-efficacy is considered an
antecedent to ease of use.
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Year |Author(s) N | Sample Vs DVs Task Findings
1998 |Agarwal etal. [175 |Part-time Information about | Intentionsto usea | Developed a Found that their scale on
MBA students \new IT, Perceptions |new IT measure for personal | personal innovativeness in IT
on about new IT, innovativeness in IT. | measures what it’s supposed
personal Tested the construct |to. Did on find support for
innovativeness in IT as a moderator personal innovativeness in IT
between ease of use, |as a moderator on other than
usefulness, the compatibility perception.
compatibility and Could be due to the web as
intention to use. research domain.
1998 |Marakasetal. |N/A [N/A N/A N/A Review of the Found a distinction between

computer self-
efficacy construct

task-specific and general
computer self-efficacy. Task
specific computer self-efficacy
is efficacy on one specific
system or task. General
computer self-efficacy is self-
efficacy on computers in

general.
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Year |Author(s) N | Sample Vs DVs Task Findings
1999 | Shayo et al. 24 |Employees in |Pre-training Training outcomes |4 case study. 2 with | Pre-training indicates who will
the business | participation, pre-training end-user 'use or not use software after
office of a training strategies participation, and 2 |training. Adoption of software
medium sized without. based on other factors than
manufacturing Application-based | training (organizational,
company and construct-based |managerial).
training was used.
Investigated if
training strategy and
pre-training
participation gives
better training
outcomes.
1999 |Seinetal. N/A [N/A N/A N/A Developed a Identified following content
hierarchical hierarchy:

framework for IT-
training, based on
prior research and

- command-based
- tool procedural
- business procedural

experience. - tool conceptual
- business motivational
- meta-cognition
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Year |Author(s) N | Sample Vs DVs Task Findings
1999 | Venkatesh 69, |Variety of Perceived ease of Behavioral intention | Two identical Subjects in the game-based
212 |employees in |use, perceived to use studies were training intervention reported
different usefulness, computer conducted. Subjects |higher ease of use, and
businesses playfulness. were divided into behavioral intention based on
two different ease of use rather than
training programs. | usefulness. Acceptance
seemed closer for subjects in
the game-based training
intervention.
2000 |Agarwaletal. |186 | Students General computer  |Perceived ease of Training courses in | When given training in one

self-efficacy, Prior
experience, specific
self-efficacy

use, specific self-
efficacy

two different
software packages.

software package, one’s task-
specific computer self-efficacy
on other software packages
increases (referred to as
“carryover” effect). On the
other hand general computer
self-efficacy does not
necessarily indicate task-
specific computer self-efficacy
on a given software package.
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Year |Author(s) N | Sample Vs DVs Task Findings
2001 | Piccoli et al. 146 |Under- Learning role Training outcomes | Longitudinal No significant differences in
graduate experiment. One performance. VLE students
students group exposed to report higher computer self-
VLE, one to efficacy, but lower
traditional learning | satisfaction.
environment
2002 | Thatcher & 211 |Students Negative affect, trait | Computer self- Self-reporting Personal innovativeness in IT
Perrewe anxiety, computer | efficacy questionnaire. had a significant effect on both

anxiety, personal
innovativeness in IT

computer anxiety and
computer self-efficacy.
Computer anxiety had
significant influence on
computer self-efficacy.
Negative affect did not
influence computer anxiety
significantly, but trait anxiety
did.
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Year |Author(s) N | Sample Vs DVs Task Findings

2002  |Pototsky 52 |Newly hired |Computer Post training A 3-day company | Support for the relationship
employees in | experience, computer self- orientation and 6- between computer efficacy
amid-sized | computer efficacy, week training beliefs and post-training, but
software playfulness, program. Self- not to computer experience
development |training performance efficacy was and understanding. There were
firm measured post- also found positive

training, while the | correlations between post-
other constructs was | training efficacy and computer
measured after the 3-| playfulness, but this relation
day orientation. was not significant.

2003 |Yi & Davis 95 |Under- Modeling-based Training outcomes | Experimental design | All iv’s have significant
graduate training — two training influence on dv. Exception is
students interventions, pre- programs. the declarative knowledge part

training individual Performance of training outcome, which

differences,
observational
learning processes.

measured at end of
training program,
and ten days later.

have no significant influence
on delayed task performance.
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Year |Author(s) N | Sample Vs DVs Task Findings
2003 |Hackbartetal. | 116 |Graduate System experience, |Ease of use Investigate if Both computer playfulness and
students Playfulness, Anxiety Playfulness and computer anxiety mediates the

anxiety mediates the
relationship between
system experience
an ease of use

relationship between system
experience and ease of use.
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