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Executive Summary

It has been reported that as many as fifty percent of adults, including first-year University stu-
dents, have some sort of computer-related phobia. This report demonstrates that the use of com-
puters still has some unpleasant side effects despite the Internet boom in the past decade. Past
research shows that computer anxiety influences how users perceive ease of use of an information
system. However, few have investigated the role of computer self-efficacy in mediating computer
anxieties on perceived ease of use. Therefore, in this study we base our contribution on the vari-
ables of computer self-efficacy and computer anxieties. These two variables are believed to im-
pact an individual’s use of computers and performance for computer-based tasks. Anxiety has
been argued to impact computer-based learning by affecting levels of self-efficacy anchored in
social learning and outcome expectation theories. Self-efficacy is determined by levels of anxiety
such that reduced anxiety and increased experience improves performance indirectly by increas-
ing levels of self-efficacy. In this study, we investigate the influence of computer anxiety on per-
ceived ease of use and the mediating effect of computer self-efficacy on this relationship, within
an e-learning context. A survey methodology approach was used in this study using 18 items for
3 constructs (perceived ease of use, anxiety, and self-efficacy). Survey data from 645 university
students were analyzed. The psychometric properties of the items and constructs were validated
followed by the assessment of mediation of computer self efficacy. Results from the use of a
learning management system indicate that computer self-efficacy plays a significant role in medi-
ating the impact of anxiety on perceived ease of use. This role is observed by computer self-
efficacy (1) reducing the strength and significance of the impact of anxiety on perceived ease of
use and (2) having a strong and significant relationship with computer anxiety. The findings
demonstrate the importance of self-efficacy as a mediator between computer anxiety and per-
ceived ease of use of a learning management system (LMS). With the continuous development of
richer and more integrated interfaces, anxieties about learning to use the new interface and exe-
cuting tasks effectively becomes of primary importance. Limitations and suggestions for future
research are elaborated.

Keywords: Online learning; Anxiety;

Material published as part of this publication, either on-line or Computer Self-Efficacy; Perceived ease

in print, is copyrighted by the Informing Science Institute.

Permission to make digital or paper copy of part or all of these of use

works for personal or classroom use is granted without fee

provided that the copies are not made or distributed for profit I ntrod u cti on

or commercial advantage AND that copies 1) bear this notice

in full and 2) give the full citation on the first page. It is per- E-learning as a new paradigm for higher
missible to abstract these works so long as credit is given. To education has been steadily gaining sup-

copy in a.ll other cases or to repub11§h or to post on a server or port for the past ten years. Stakeholders
to redistribute to lists requires specific permission and payment

of a fee. Contact Publisher@InformingScience.org to request at dlffe_rent levels’.suc_h a_s researchers,
redistribution permission. practitioners, and institutions, under-

Editor: David Banks


mailto:rsaade@jmsb.concordia.ca�
mailto:dkira@jmsb.concordia.ca�
mailto:Publisher@InformingScience.org�

Computer Anxiety in E-Learning

stand the value of e-learning. This understanding has even been strengthened due to our difficult
and trying present times and economical instability. In fact, e-learning today has become widely
recognized as an environment to challenge face-to-face teaching altogether (Saadé, 2007). Ex-
pected productivity gains, however, and benefits to students and academic institutions promised
by the e-learning approach cannot be realized unless they are effectively used (Ivari & Ervasti,
1994; Saadé & Kira, 2007). Additionally, acceptance, adoption, and satisfaction of the e-learning
experience have been identified as a critical issue in its usage (Deci & Ryan, 1985).

Many theoretical frameworks have been used to measure technology usage satisfaction, accep-
tance, and adoption; however relatively few have been used in the e-learning context. The Tech-
nology Acceptance Model (TAM), for example, has been extensively used to understand technol-
ogy adoption. The goal of TAM is “to provide an explanation of the determinants of computer
acceptance that is in general, capable of explaining user behavior across a broad range of end-user
computing technologies and user populations, while at the same time being both parsimonious
and theoretically justified” (Davis, 1986, 1989; Davis, Bagozzi, & Warshaw, 1989).

In the context of e-learning, a student’s ‘likelihood of use’ of a specific system (in this case the
learning management system (LMS)) is jointly determined by their attitude toward using the sys-
tem and perceived ease of use (PEU). This implies that the easier the system is to use, the greater
will be the user’s perceived self efficacy regarding their capacity to use the system comfortably.
External variables used with TAM include individual differences, situational constraints, organ-
izational characteristics, and system characteristics. TAM emphasizes the importance of how ex-
ternal variables can affect the students’ internal decision process when it comes to using a learn-
ing management system within their educational institution. External variables affect perceived
usefulness (PU) directly or indirectly through PEU since it influences the student’s near-term per-
ception of usefulness and, to the lesser extent, long-term (Compeau, Higgins, & Huff, 1999). Di-
rect experience with an LMS, its characteristics (P. Y. K. Chau, 1996), and student prior experi-
ence and feeling about it determine the student’s perception of ease of use of it (Lucas & Spitler,
1999). According to previous studies, efficacy and computer anxiety were all determinants of
PEU (Gefen, Karahanna, & Straub, 2003a, 2003b; Gefen & Straub, 1997; Pedersen & Nysveen,
2003).

Learning management systems are designed to facilitate the learning process, and therefore their
PEU is a necessity especially with first time users. Much effort has been devoted to creating user
friendly interfaces, in recognition of the importance of PEU (Venkatesh & Morris, 2000). With
web-based LMSs several studies have pointed out that factors relating to ‘ease’ with which in-
formation can be found on a web site and the ‘ease’ with which information can be understood
affect web site’s perceived ease of use (Lederer, Maupin, Sena, & Zhuang, 2000).

Motivated by previous anxiety-beliefs research work, we hope in this study to provide additional
understanding of what mediating role computer self-efficacy (CSE) plays in the anxiety (ANX)
and perceived ease of use (PEU) relationship. Our study involves 649 students made up of three
groups that used an LMS over a period of one year (3 semesters). Prior research in information
systems has investigated the constructs mentioned herein to understand individual reactions to
computer systems (Agarwal & Karahanna, 2000; Howard & Smith, 1986; Venkatesh & Davis,
2000); however, few have used an LMS as the target technology and have directly compared and
contrasted the mediating effect of CSE to understand its impact on the ANX-PEU relationship.

Development of Research Hypotheses

The present research deals with computer anxiety, computer self-efficacy, and perceived ease of
use of a learning management system. Anxiety is a feeling that primarily belongs in the psychol-
ogy domain. Self-efficacy is anchored in the expectation theory, and PEU, which is a construct in
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the technology acceptance model, was given birth from the theory of reasoned action. The present
research work looks into the relationship between anxiety and PEU and the mediating role of
computer self-efficacy in that relationship. As such, in this section we will review the theory be-
hind anxiety, anxiety and PEU, and computer self-efficacy in order to construct our hypotheses.

Anxiety

Use of technology sometimes has unpleasant side effects, which may include strong, negative
emotional states that arise not only during interaction but even before, when the idea of having to
interact with the computer begins. Frustration, confusion, anger, anxiety, and similar emotional
states can affect not only the interaction itself, but also productivity, learning, social relationships,
and overall well-being. There are a number of related definitions explaining what anxiety is:

o Leso and Peck (1992) define computer anxiety

“as a feeling of being fearful or apprehensive
when using or considering the use of a computer.”

Evidently, factors such as the context in which an individual was first introduced to the computer
(Brosnan, 1998a, 1998b; Rosen & Weil, 1995), past failure and successes with hardware or soft-
ware, and the current tasks being attempted, including the use of a new computer applications
(Saadé & Otrakji, 2007), are all determinants of the state and type of anxiety the individual is ex-
periencing. These researchers have attempted to predict those who will experience computer an-
xiety by identifying factors that correlate with its occurrence. Frequently, such factors as self-
efficacy and attitudes towards computer usage are posited as influencing the computer anxiety
(Ayersman & Reed, 1995; Igbaria & Chakrabarti, 1990; Reed, Ayersman, & Liu, 1996). There
are three types of anxieties: trait, state, and concept-specific.

Trait anxiety is defined as a general pervasive anxiety that is experienced by a person over the
entire range of life experience. People who exhibit trait anxiety are chronically anxious and con-
stantly under tension regardless of their situation. This anxiety is frequently used as a construct
for personality, learning theory, and psychopathology. Trait anxiety defines a personality charac-
teristic and may be inherited (Howard & Smith, 1986).

State anxiety is experienced as anxiety that fluctuates over time and arises to a responsive situa-
tion. State anxiety is related to a person’s learning background. A person may have experienced
some anxiety in a situation and that anxiety is transferred to a similar situation.

Concept-specific anxiety is a transitory-neurotic type of anxiety. Concept-specific anxiety is the
range between the trait and state anxieties. It is an anxiety that is associated with a specific situa-
tion. Therefore, computer anxiety is a concept-specific anxiety because it is a feeling that is
associated with a person’s interaction with computers (Octting, 1983).

o [In fact, Howard and Smith (1986) define computer anxiety

“as the tendency of a person to experience a level of un-
easiness over his or her impending use of a computer.”

In information systems study, anxiety has been viewed as a personality variable that influences
system use (Agarwal & Karahanna, 2000). A number of IS studies are consistent with the view
that the relationship between anxiety and behavior is mediated by the personal beliefs (Schlenker
& Leary, 1982) and anxiety is incorporated as an antecedent to the beliefs of usefulness and ease
of use (e.g., Igbaria, 1993; Venkatesh & Davis, 2000). It is interesting to note that classical view
of anxiety is that it mediates the relationship between beliefs and behavior (Spielberger, 1972).
Thus, anxiety can be viewed as a result of the beliefs an individual has, rather than as an antece-
dent to them. For example, an individual who has a belief that s/he will be embarrassed by deliv-
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ering a speech has speech anxiety (commonly called stage fright); as a result of the anxiety, s/he
refuses to give speeches. The belief leads to the fear (i.e., anxiety), which leads to the behavior
(i.e., avoidance). Following the same line of reasoning, one could presume that a student (in some
cases) who has a belief that s/he will experience technological problems while doing an online
test has computer anxiety; as a result of the anxiety, s’he will be paranoid about computer prob-
lems while doing the online test. The belief leads to fear, which leads to the behavior of paranoia,
thereby causing the student to be less focused on doing the test (leading to reduced performance.)

o Igbaria and Parasuraman (1989) apply these theories and define computer anxiety

“as the tendency of individuals to be uneasy, apprehensive,
or fearful about current or future use of computers”.

A number of studies have provided evidence supporting a direct relationship between computer
anxiety and computer use (Brosnan, 1999; S. L. Chau, Chen, & Wong, 1999; Howard & Men-
delow, 1991; Igbaria, Parasuraman, & Baroudi, 1996). The computer anxiety research clearly
shows that a highly computer anxious individual will be at a significant disadvantage compared to
his/her peers. One example of such an environment is an e-learning offered by many higher learn-
ing institutions.

Anxiety & Perceived Ease of Use

Prior research has shown that past experience is a determinant of behavior (Ajzen & Fishbein,
1980). In general, TAM identifies the relationships between PEU, PU, attitude (ATT), and behav-
ioral intentions (BI) towards a target system (Davis et al., 1989). In the context of the present e-
learning study, perceived ease of use (PEU) refers to the degree to which the student expects the
LMS to be free from cognitive effort (Davis et al., 1989). Enhanced course performance implies
that the student can obtain a better grade by using the LMS without any usage difficulties (Igbara
& Tan, 1997, Saadé & Bahli, 2005). Students’ perception of enhanced performance affects atti-
tudes. In other words, students that perceive the system to be easy to use, develop better attitudes
towards the LMS as reported by previous studies (Adams, Nelson, & Todd, 1992; Pedersen &
Nysveen, 2003; Saadé & Kira, 2007). Specifically we make the following hypothesis (H1) related
to ANX and PEU, shown in Figure 1.

HI: Computer anxiety will have an effect on students’ perceived ease of use of the LMS.

Computer Anxiety\ ‘6erceived Ease of Use
(ANX) j K (PEU)

Figure 1. Effect of Computer Anxiety on PEU

Self-efficacy

In his seminal articles, Bandura (1977, 1978, 1982, 1986a, 1986b, 1988) identifies self-efficacy
as a construct often used to explain one’s ability to judge how well he/she can execute a task to
achieve a desired goal. Self-efficacy was initially defined as an individual’s belief about his/her
ability to successfully execute a behavior required to produce a desired outcome. This was fur-
ther refined in his 1986b article where Bandura highlighted the importance of distinguishing be-
tween component skills and the ability to perform actions. To this end, further clarification was
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offered by other researchers emphasizing that the self-efficacy is a person’s belief in his/her ca-
pability to perform specific tasks and it consists of three dimensions: Magnitude, Strength and
Generality:

(A) Magnitude — the level of task difficulty an individual believes that he or she can attain,
(B) Strength — the confidence one has in attaining a particular level of difficulty and
(C) Generality — the degree to which the expectation is generalized across situations.

Researchers have shown that it is important to capture both the magnitude and strength dimen-
sions when measuring self-efficacy. Therefore, the concept of self-efficacy is context specific (or
the valuing of self through specifically defined situations) and highlights the importance of dis-
tinguishing between component skills and the ability to perform actions. Further studies by Ban-
dura discussed the psychological construct of self-efficacy as a concept that referred “to beliefs in
one’s capabilities to mobilize the motivation, cognitive resources and courses of action needed to
meet situational demands” (Bandura & Cervone, 1986). From his observation of the results from
various experiments, Bandura (1982) concluded that “perceived efficacy is often a better predic-
tor of behavior in generalization tests than is past performance. ... Behavior is raw data that must
be cognitively appraised for its efficacy value.”

Computer Anxiety and Self-efficacy

It would be particularly important to establish measures of psychological constructs that impact
an individual’s use of computers or performance for computer-based tasks. Two such variables
are computer self-efficacy and computer anxiety. Anxiety has been argued to affect computer-
based learning by affecting levels of self-efficacy. Self-efficacy emanates from social learning
and outcome expectation theories, as indicated above. Self-efficacy is determined by levels of
anxiety in addition to enactive and vicarious experience. Enactive experience refers to actual ex-
perience. Vicarious information and verbal persuasion increase levels of self-efficacy. Reduced
anxiety and increased experience only facilitate performance upon tasks indirectly by increasing
levels of self-efficacy which, in turn, leads to improved performance (Bandura, 1977, 1986a;
Schunk, 2000). Previous research has confirmed that high levels of computer anxiety reduce lev-
els of self-efficacy which in turn lowers computer-based performance attainment. Similarly, ex-
perience with computers also only improves subsequent computer performance if the experience
leads to increased levels of self-efficacy (Mclnerney, Mclnerney, & Sinclair, 1994).

There is evidence to suggest, therefore, that the lack of a relationship between anxiety and com-
puter performance is due to self-efficacy moderating this relationship (Saadé & Kira, 2007). That
is, anxiety predicts levels of self-efficacy, which in turn predict performance. The relationship
between computer anxiety, CSE, and PEU is made particularly important by the increase in com-
puter-based learning within every level of the educational system. The impact of computer anxi-
ety upon learning is now of major concern within the education system (Brosnan, 1999; Rosen &
Weil, 1995). In this study, computer anxiety, computer self-efficacy, and perceived ease of use
will be investigated. The aim is therefore to investigate the relationship between computer anxiety
and computer-related perceived ease of use. Based on the above, we hypothesize the following
(Figure 2):
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H2: Computer self-efficacy significantly mediates the effect of computer anxiety on perceived
ease of use of an LMS.

ANX » PEU

Figure 2. Mediation of computer self-efficacy on ANX-PEU relationship.

The Study

The study was conducted in an undergraduate online course setting spanning one year, using an
LMS (developed in-house) as the target system. Throughout the year, students in an introductory
management information systems (MIS) and fundamentals of information technology (FIT)
courses at a major university in Canada used the LMS to access course material and to interact
with system content, classmates, and professor. The LMS is web based and can be accessed using
any web browser. The LMS monitored the students’ activities by storing the date and time of lo-
gin and access to the different components of the system.

The LMS is made up of three components: (1) the front end interacts with the user and provides
access to the different learning, assessment and support tools, (2) the middle layer stores and con-
trols the learning process and interaction session, and (3) the back end includes the database. As
an example, one of the learning tools used in the LMS is called EISEL (Saadé, 2003). The design
of EISEL includes a limited number of questions for each chapter. For example, chapter 1 in-
cludes 38 questions while chapter 2 may include 112 questions. Students are presented with a set
of five questions at a time. After the five questions are answered, the student can click on ‘evalu-
ate’ and the system will show the correct/wrong answer with a green/red button on the side of
each question. The student can then click on ‘next’ to request another set of questions randomly
selected from the pool of questions. This design allows the repetition of the questions, combined
with immediate feedback requiring the use of short-term memory, recognition, and recollection
skills. A second attempt to answer a question reinforces the students’ understanding of the ques-
tion and of the concept at hand regardless of the outcome of the question the first time it was an-
swered. Students are asked to do a minimum of 20 questions but encouraged to do as many as
they feel necessary. Students are asked to develop their own strategies for use of this tool. They
are allowed to practice in groups and to refer to any resources and materials. The objective is
more to have them engaged in the processing of domain content rather than assessment.

At the end of the semester, a survey instrument was administered. Six hundred and forty nine stu-
dents participated in this study. Items (shown in Table 1) used to measure the constructs that were
adopted from prior research work are presented. Some wording of the items was changed to ac-
count for the context of using the LMS. All items were measured using a five-point Likert-type
scale with anchors from “Strongly disagree” to “Strongly agree”. For self-efficacy, the following
text was given to the students:

Some of you may have used online learning tools as part of the course grading
scheme. The ‘learning tools’ you have used is the first attempt to prototype just
one part of a larger more sophisticated ‘learning management system’. The
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learning tools are intended to enhance your learning experience. The questions
below ask you to indicate whether you could use this ‘learning tools’ under a va-
riety of conditions. For each of the condition, please indicate whether you think
you would be able to complete the work using the ‘learning tools’. Circle either
“Yes” or “No”. Then, for each condition that you answered “Yes”, please rate
your confidence about your first judgment, by writing in a number from I to 10,
where 1 indicates “not at all confident” and 10 indicates “totally confident”.
You may enter any number in this range.

Table 1: Measures of study constructs.

Construct ‘ Item ‘ Measure
Perceived Ease of Use (PEU)

I think that learning to navigate the on-line course components

PEUI will be easy for me.

PEU2 I think that I will find it easy to get the on-line course compo-
nents to do what I want them to do.

PEU3 I think that it would be easy for me to become skillful at using

the on-line course components.

PEU4 I think that I will find the on-line course easy to use.

Anxiety (ANX)

ANXI1 I feel apprehensive about using computers.

It scares me to think that I could cause the computer to destroy a

ANX2 large amount of information by hitting the wrong key.

I hesitate to use a computer for fear of making mistakes I cannot

ANX3
correct.

ANX4 Computers are somewhat intimidating to me.
Computer Self-Efficacy (CSE)

I could complete the re-

quired tasks using the CSE1 ... if there was no one around to tell me what to do as I go.
learning tools:

CSE2 ... ifI had never used a ‘learning tool’ like it before.

CSE3 ... ifI had only the ‘learning tool’ manuals for reference.
CSE4 ... if I had seen someone else using it before trying it myself.
CSE5 ... ifI could call someone for help if I got stuck.

CSE6 ... if someone else had helped me get started.

. if I had a lot of time to complete the task for which the ‘learn-

CSET ing tool’ was provided.

CSE8 ... ifI had just the built-in help facility for assistance.

CSE9 ... if someone showed me how to do it first.

CSE10 if I had used similar ‘learning tool’ like this one before to do

the task.

All our experiences in relation to students using the LMS pointed towards the existence of anxi-
ety that varied in type and in level across the group. Motivated to gain insight into the students’
perceptions of the LMS and document those experiences, we decided to study anxiety as it relates
to computer self-efficacy and perceptions.
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Results, Analysis, and Findings

Assessment of Measurement

The 645 usable questionnaires were examined for missing data (9 missing data were found); a
mean substitution was used to generate replacement values for all the missing data. The assess-
ment of the measurement model implies that internal consistency and discriminant validity should
be examined as a test of reliability. Reliabilities of individual items were first assessed by exam-
ining the scale internal-consistency, Cronbach alpha, which should be higher than 0.5 (Lohmoller,
1989) to indicate that significant variance was shared between each item and the construct. The
Cronbach’s alpha coefficients summarized in Table 2 are above 0.7 for all three constructs.

Table 2: Reliability Assessment
Cronbach alpha, a Mean SD
Perceived Ease of Use (PEU) 0.890 3.495 0.977
Computer Self-Efficacy (CSE) 0.929 5.291 6.747
Anxiety (ANX) 0.779 2.650 1.145

For discriminant validity, items should load higher on their own construct than on the others in
the model (Table 3). These loadings should be higher than 0.7, following the criterion indicated
by Pedersen and Nysveen (2003), to indicate that significant variance was shared between each
item and the construct. It is expected that the loadings of all items within a construct should be
high on that construct, indicating high convergent validity, and low on the others. The factors,
underlying variables that reflect combinations of observable variables, were extracted using the
principal components method (varimax rotation), which is an optimum approach to condensation
prior to rotation.

Table 3: Factor analysis
Factor 1  Factor2  Factor 3
PEUI 0.119 0.790 -0.195
PEU2 0.066 0.786 -0.082
PEU3 0.126 0.795 -0.131
PEU4 0.081 0.829 -0.063
ANX1 -0.094 -0.047 0.407
ANX2 -0.094 -0.187 0.639
ANX3 -0.086 -0.114 0.873
ANX4 -0.115 -0.170 0.763
CSEl 0.503 0.319 -0.164
CSE2 0.543 0.360 -0.249
CSE3 0.651 0.196 -0.169
CSE4 0.762 0.123 -0.139
CSE5 0.855 0.055 -0.093
CSE6 0.859 0.005 -0.062
CSE7 0.770 0.183 -0.045
CSE8 0.714 0.173 -0.036
CSE9 0.856 -0.012 -0.043
CSE10 0.786 0.129 -0.036

Table 3 shows that the three-factor solution is reasonable and the items display desirable conver-
gent and discriminant validity except for ANX1 and ANX2 for factor 3 and CSE1, CSE2 and
CSES3 for factor 1. ANX2 is relatively close to the 0.7 criterion suggested by Pedersen and Nys-
veen (2003). ANX1 however, although loads much higher on factor 3 than on the other factors,
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still a value of 0.407 is not acceptable. This may be due to the word ‘apprehensive’ used in the
item and which may have been difficult for respondent to understand what it may imply. As for
factor 1, and similarly to ANX2, CSE3 is close to the 0.7 criterion and is considered acceptable.
CSEI1 and CSE2 have loading values significantly lower than the 0.7 criterion and show weak
discrimination from factor 2 with loading values of 0.319 for CSE1 and 0.360 for CSE2. Looking
closely at the items of CSE1 and CSE2 in terms of how they differ from the other items, in an
attempt to provide some insight into their low factor loading, we find that the only difference is
that these questions are stated in a negative sense where CSE1 is composed of ‘if there was
no....” and CSE2 is composed of ‘if | had never...’. These type of statements, which are com-
pletely different from the other 8, seem to be not clear enough for the respondents.

It may be practical at this point to exclude ANX1, CSE1 and CSE2 from the following SEM
analysis, but it is not recommended. The proposed model in this follows confirmatory analysis
where the items and constructs have been validated by other studies. In order to validate the items
and constructs for the present context, then exploratory factor analysis should be done; and that is
a different methodology altogether.

Assessment of Mediation

The proposed mediation hypotheses are often tested by using a statistical technique suggested by
Baron and Kenny (1986). Mediation is considered to be established based on the following crite-
ria: (1) a significant relationship exists between the independent variable and the dependent vari-
able; (2) a significant relationship exists between the independent variable and the presumed me-
diator; and (3) in the presence of a significant relationship, the previous significant relationship
between the independent variable and the dependent variable is no longer significant or the
strength of the relationship is significantly decreased. However, a test can be conducted to calcu-
late the indirect effect and test its statistical significance to ascertain whether self-efficacy medi-
ates the relationship between the anxiety (ANX) and PEU.

H1 hypothesized that anxiety has a significant effect on PEU. As shown in Figure 3, the effect of
ANX on PEU was significant (f =-0.276, t=-7.732, p = 0.0001), and therefore supporting the
hypothesis.

-

ANX

-0.276; p=.0001

PEU

~
/

L

-
N

~

1.061; p=0.0001

-0.094; p=.001

0

.117; p=.0001

Figure 3. Mediation of anxiety
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H2 hypothesized that the effect of ANX on PEU would be mediated by computer self-efficacy
(CSE). The relationship between ANX and CSE was significant (B = 1.061, p=0.0001). When
PEU was regressed on both ANX and CSE, a significant relationship was found between CSE
and PEU (B =0.117, t=-4.011, p = 0.0001) and the relationship between ANX and PEU was also
significant (f = -0.094, t =-3.466, p =0.001), thereby indicating that computer self-efficacy vari-
able may have mediated the relationship between ANX and PEU since there is some decrease in
the strength of the relationship between ANX and CSE (B =-0.276, t=-7.732 to = -0.094, t =-
3.466)

In addition, we tested (using the statistical software XLSTAT) to verify the mediating effect of
the third variable CSE directly - the Sobel’s or Goodman tests (Goodman, 1960; MacKinnon,
Warsi, & Dwyer, 1995; Sobel, 1982). These test yielded a z-value = 342 with p<0.000001, there-
by supporting H2 in that CSE does mediate the relationship between ANX and PEU (MacKinnon
et al., 1995; Sobel, 1982). It is important to note that we were unable to determine the exact test
used by the software: Sobel, Goodman (I), or Goodman (II) (Goodman, 1960; MacKinnon, War-
si, & Dwyer, 1995; Sobel, 1982). However the statistical significance of the test was of such
magnitude that we are confident that the z-value would reach significance for any of these tests.

Discussion and Conclusions

The primary objective of this study was to investigate the role that computer self-efficacy plays in
mediating the impact of anxiety on perceived ease of use, in the context of the utilization of a
learning management system. Computer self-efficacy was shown to indeed mediate the impact of
ANX on PEU thereby supporting H2. Regression analysis demonstrated the significant role of
mediation played by CSE. The analysis results seem to suggest that CSE does play an important
role in mediating the ANX-PEU relationship for LMS usage.

In addition to the studies relating ANX with PEU, this study indicates that CSE can mediate this
anxiety by reducing its effect on PEU. The situation is not as straightforward as it seems though.
Our results support the existence of a strong and significant relationship between ANX and CSE
and show that as student anxiety increases, the perception of ease of use of the LMS decreases or
vice versa. Therefore, this may have implications on the idea that the quality of support, friendli-
ness, and enthusiasm to the student using the LMS has a profound influence on the prevalence of
computer anxiety (Rosen et al., 1995). This alone has major significant impact on how learning
management systems should be designed and implemented.

Our study also shows that computer self-efficacy has a strong significant mediating influence on
reducing the anxieties towards the LMS utilization. Implications to our findings suggest that prior
to introducing prospective students to the LMS they should be tested for any computer anxieties
they may have.

The findings demonstrate the contribution value of self-efficacy as a mediator to perceived ease
of use of an LMS. With the continuous development of richer and more integrated interfaces, an-
xieties about learning to use the new interface and executing tasks effectively becomes of primary
importance (Saadé & Otrakji, 2007). As indicated in Smith, Caputi, Crittenden, Jayasuriya, and
Rawstone (1999), as a means to better understand the dynamics of human computer interactions,
qualitative feelings a person ascribes to some previous computer experience need to be under-
stood. This construct might dominate as a predictor of successful and satisfied usage. Course de-
signers and managers that desire to successfully implement LMSs in a higher education or train-
ing context need to be aware of this relationship in order to create an environment supportive of
subjective attitude toward the artifact.
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Another key implication for designers/managers relates to guidelines for the design of LMSs.
Positive learning using the LMS are more likely to be experienced with LMSs that are easy to use
and introduce the least anxieties. Paying close attention to integrating simple, interactive, and fa-
miliar features in the design of LMSs and providing incentives to motivate its usage would assist
those responsible for diffusion of the LMS via the mediating effect of computer self-efficacy.

Limitations & Suggestions for Future Research

The results of this research must be considered in light of its limitations. We began with the ques-
tionnaire approach which is not free of subjectivity in the responses. The questionnaire was ad-
ministered to a group of students coming from various cultural backgrounds (Asian, Middle East-
ern, North American, and other) with a wide range of the English language skills. To that effect,
although the items in the questionnaire were validated, this validation was done with a more ho-
mogeneous group in terms of English language proficiency. Moreover, while the respondents are
undergraduate students and the subject matter is appropriate to them, caution must be taken in
generalizing the results due to the fact that the mother tongue of the participants in this study var-
ied significantly among four major backgrounds: English, French, Chinese, and Arabic.

Conclusions drawn in this study are based on the paradigm of e-learning and a specific LMS us-
age. The specificity of this study is that participants used learning tools that met specific learning
and pedagogical objectives. The results, therefore, map into the specific learning tools used and a
single distinct technology. As a result, caution should be taken when the results and findings are
being generalized across other LMS technologies and learning tools/objects.

There are several potentially important implications. The findings demonstrate the value of ad-
dressing student anxieties as part of their e-learning experience in higher education. What was
learned from this study includes the value of computer self efficacy to reduce students’ computer
anxiety aimed at enhancing their e-learning experience. Creating LMSs that are easy to use would
increase the elements of success and enhance performance. However, it is worth noting that from
a human-computer-interaction point of view, ease of navigation of an interface always comes at
the cost of effective manipulation of tasks. In other words, the more ‘easy to use’ the interface is
designed the less effective the features become, which reduces the capabilities of the LMS. To
that effect, we introduce a ration between ‘cognitive-cost’ and ‘effective-usage’ that needs to be
made optimized. With today’s technologies, it is very feasible to realize a number of LMS inter-
faces built for students with different levels of computer self efficacy. This is where effective
gains are measured.

From a practical perspective, companies are quite often engaged in training their employees.
Companies find e-training attractive for many reasons but mainly because of the flexibility of
time and space and its implications to cost savings. Companies spend money to train its employ-
ees in an attempt to increase the company’s knowledge base and/or intelligence. The return on
their investment placed on sponsoring their employees for continued education can be attained
only if computer anxieties are mitigated. The present work may provide a better understanding
about the effects of computer anxiety on learning and potentially help companies maximize the
return on their ‘e-training’ investment by reducing those anxieties and increasing learning. From
the LMS industry perspective, knowledge about the interplay between computer anxiety, com-
puter self efficacy, and perceived ease of use of the LMS is of interest to practitioners who build
different LMSs. Certainly, firms could use the results to enhance their understanding of what
makes individuals perform better while using the LMSs.

Finally, from an assessment point of view, in this study we used four items to measure computer
anxieties in general. Even with those, only two items, ANX3 and ANX4 loaded on the anxiety
construct. Recall that there are three types of anxieties: trait, state, and concept-specific. We be-
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lieve that it is important to adapt the anxiety construct into these three sub-dimensions and inves-
tigate their influence of individual’s e-learning experience. This would surely provide interesting
results.
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