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Abstract 
Anxiety, an emotional state, in elearning affects student’s performance beyond the technophobic 
state, due to the fact that there is more at stake in elearning. These anxieties not only occur with 
the online course content interaction, but also in terms of productivity, learning risk, social rela-
tionships, and overall well-being. In this study, we select intrinsic motivation as an outcome that 
is influenced by challenge and mediated by anxiety. 565 students participated in this study show-
ing significant influence of challenge and anxiety on intrinsic motivation. However, anxiety did 
not mediate the influence of challenge on intrinsic motivation. The results were discussed and 
recommendations for future research are presented. 
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Introduction 
Following a fully online course may have unpleasant side effects, which may include strong, 
negative emotional states that arise not only during the semester but even before, when the idea of 
not having classroom interaction with the professor. Frustration, confusion, anger, anxiety, and 
similar emotional states can affect not only the online course content interaction, but also produc-
tivity, learning, social relationships, and overall well-being. These negative emotional scales will 
be treated here-in as general anxiety towards e-learning environments.  

There are a number of related definitions explaining what anxiety is: 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 application 

and/or learning management system 
(Saadé & Otrakji, 2007, Saadé, Buyuk-
kurt, & Alkhori, 2011), are all determi-
nants of the state and type of anxiety the 
individual is experiencing. Researchers 
have attempted to predict the students 
that will experience computer anxiety by 
identifying factors that correlate with its 
occurrence such as attitudes (Ayersman, 
& Liu, 1996, Saadé & Kira, 2007, Saadé 
et al., 2008). There are three types of 
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anxieties: Trait anxiety defined as a general pervasive anxiety that is experienced by a person 
over the entire range of life experience (Howard & Smith, 1986). State anxiety is experienced as 
anxiety that fluctuates over time and arises to a responsive situation. Concept-specific anxiety is 
the range between the trait and state anxieties. It is an anxiety that is associated with a specific 
situation. Therefore, in this study we adopt elearning anxiety to be a concept-specific anxiety be-
cause it is a feeling that is associated with a student’s interaction with an LMS where the stakes 
(course grade) are high (Oetting, 1983). 

Anxiety can be viewed as a result of the beliefs a student may have, rather than an antecedent to 
those beliefs. For example, one could presume that a student who has a belief that s/he will ex-
perience problems (technology related, self directed learning, new environment, no face to face 
access to teacher, etc…) while following an online course has anxiety; as a result of the anxiety, 
s/he will be paranoid about computer problems while doing the online test, not spend enough time 
reading instructions on how to succeed in this course and find him/her-self isolated with no peer 
support whatsoever. The belief leads to fear, which leads to the behavior of paranoia, thereby 
causing the student to under-perform.  

Research Hypotheses 
In past elearning studies, the most common forum was related to the overall experience that stu-
dents have had with an ecourse or the elearning environment.  In general, findings tend to be in-
dicative of a mixed set of experiences where a positive attitude toward computers is associated 
with better elearning experience.  

Students taking e-learning courses were found to react on usability problems with fairly strong 
emotions. Scull (1999) found that students experienced higher levels of anxiety when they were 
under time or goal pressures, or when the technology failed or somehow malfunctioned. When 
something went wrong, this affected the emotional state of the students, leading to panic and 
anxiety. The study also showed that despite deadlines and equipment failure, many students were 
able to develop strategies that can reduce their computer anxiety.  

In the same vein, Sheeson (2005) found that computer confidence had significant effects on user 
perception of task complexity. At the same time the effects of computer liking were found to be 
minimal at various task levels. In other words, this indicates that increasing computer experience 
may help reduce computer anxiety. 

Students’ performance in e-learning is affected by the way they react on the problems arising 
from the LMS pedagogy and technique. The positively reacting students are more equipped to 
overcome challenges and anxieties than the negatively reacting and thinking ones (Juutinen,and 
Saariluoma 2010). The students who manage to keep their attitude and thinking positive despite 
the setback in studying are more likely to be able to finish their courses with positive experiences. 

Based on the brief latter discussion, we identified for this study, attitudes, challenge, intrinsic mo-
tivation and anxiety as the 4 primary dimensions that can contribute to the body of knowledge as 
it relates to emotions and elearning. More specifically, we investigate how anxiety can impact the 
relationship between challenge and intrinsic motivation. Specifically we make the following hy-
potheses shown in figures 1 and 2. 
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H1: Challenge has a significant positive effect on students’ intrinsic motivation is using LMS. 
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 (IM) 
Challenge (CH) 

 

Fig.1. Effect of Challenge on Intrinsic Motivation 

 

H2a:  Anxiety significantly mediates the effect of challenge on intrinsic motivation in elearn-
ing. 

H2b:  Anxiety significantly mediates the effect of challenge on intrinsic motivation in elearn-
ing. 
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Fig.2. Mediation of anxiety 

Results & Analysis of Findings 

The Study 
The study was conducted in an undergraduate online course spanning two semesters, using the 
university learning management system (LMS) as the target system (this system was built in-
house). Throughout the semester, students in an introductory Fundamentals of Information Tech-
nology Course (FIT) at a major university in Canada used the LMS for all course requirements. 
The course included static content, media, interactive tools and support tools to help students un-
derstand course topics via activities such as practicing multiple choice and true or false questions, 
peer support discussions, online assignments, cases and so on. The learning tool is web based and 
can be accessed using any web browser on any platform. The LMS monitored the students’ ac-
tivities by storing the time spent on the system, the chapters practiced, and scores.  

At the end of the semester, a survey instrument was administered. Five hundred and sixty five 
(565) students participated in this study. Items (presented in table 1) used to measure the con-
structs were adopted from prior research work namely Davis (1989) and Venkatesh (1999). The 
items were validated in a pilot study and some wording was changed to account for the context of 
using learning tools. All items were measured using a five-point Likert-type scale with anchors 
from “Strongly disagree” to “Strongly agree”.  
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Table1. Measures of study variables. 

Challenge Strongly 

Disagree 

Somewhat 

Disagree 
Neutral 

Somewhat 

Agree 

Strongly 

Agree 

I feel that using the ILS would challenge me. O O O O O 

I feel that using the ILS would challenge me to 
perform to the best of my abilities. 

O O O O O 

The ILS would provide me with a good test of my 
skills. 

O O O O O 

Using the ILS would stretch my capabilities to my 
limits. 

O O O O O 

Attitude Strongly 

Disagree 

Somewhat 

Disagree 
Neutral 

Somewhat 

Agree 

Strongly 

Agree 

Using web-based learning systems in the 
Comm301 course would be a good idea. 

O O O O O 

Using web-based learning systems in the 
Comm301 course would be unpleasant. (R) 

O O O O O 

Using web-based learning systems would be bene-
ficial to me in the Comm301 course. 

O O O O O 

Intrinsic Motivation Strongly 

Disagree 

Somewhat 

Disagree 

Neutral Somewhat 

Agree 

Strongly 

Agree 

I find that the ILS would be enjoyable. O O O O O 

The actual process of using the ILS seems to be 
pleasant. 

O O O O O 

I think I would have fun using the ILS. O O O O O 

Anxiety Strongly 

Disagree 

Somewhat 

Disagree 

Neutral Somewhat 

Agree 

Strongly 

Agree 

I feel apprehensive about using computers. O O O O O 

It scares me to think that I could cause the com-
puter to destroy a large amount of information by 
hitting the wrong key. 

O O O O O 

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

O O O O O 

Computers are somewhat intimidating to me. O O O O O 

Exploratory Factor Analysis 
The purpose of exploratory factor analysis (EFA) is to identify the number of factors and the 
structure. The exploratory factor analysis identifies 4 factors that explain 62.98% of the total vari-
ance. The correlations are complex, since the variables load on multiple factors. In order to im-
prove interpretability, we restrict the factor loadings to be greater than 0.7. From the EFA analy-
sis, we identify the following factors: 
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Factor 1: ATT, IM (attitude, intrinsic motivation)  

Factor 2: ANX (affect, anxiety) 

Factor 3: CH (challenge) 

Our key interest is in the relationship between CH and IM, and the impact of ANX on that rela-
tionship. The final measurement model with loadings greater than 0.7 are as follows:  

CH: CH1 (0.760) and CH2 (0.763) 

IM: ATT1 (0.785), ATT2 (0.807), I1 (0.744), IM1 (0.730) 

ANX: ANX3 (0.846) and ANX4 (0.772) 

Structural Model 
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. Figure 3 presents the results of the struc-
tural model. 
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Fig.3. Mediation of anxiety 

Goodness of Fit Statistics 
Degrees of Freedom = 17 

Normal Theory Weighted Least Squares Chi-Square = 67.14 (P = 0.00) 

Root Mean Square Error of Approximation (RMSEA) = 0.072 

P-Value for Test of Close Fit (RMSEA < 0.05) = 0.020 

Non-Normed Fit Index (NNFI) = 0.97 

Comparative Fit Index (CFI) = 0.98 

Goodness of Fit Index (GFI) = 0.97 

Adjusted Goodness of Fit Index (AGFI) = 0.94 

 

We assess the indirect effect from CH → ANX → IM: The direct effect of CH on IM (0.35, t-
value 6.62) is significant at 5%. The indirect effect of CH on ANX (0.05, t-value 1.48) is signifi-
cant only at 10%, while the effect of ANX on IM (-0.19, t-value -4.45) is significant at 5%. Next, 
we assess the indirect from CH → IM → ANX: The direct effect of CH on ANX (0.13, t-value 
2.89) is significant at 5%, and the indirect effects of CH on IM (0.34, t-value 6.53) and IM on 
ANX (-0.22, t-value -3.71) are both significant at 5%. The sequential chi-square test indicates a 
significant fit over the previous model without the indirect effect, as the chi-square difference is 
83.53 - 67.14 = 16.39, df = 1, significant at 1%.  

Following the same methodology but with IM as the mediator to the CH-ANX relationship, we 
find that the indirect effect of CH → IM → ANX is a stronger model. 
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Discussion and Concluding Remarks 
Is it possible that elearning can achieve 100% effectiveness? This value proposition implies that 
once the learning goals for a course are specified, the elearning paradigm can provide the envi-
ronment whereby all students can achieve a grade of A. To the first author of this article, this is 
the elearning dream. Technology today provides us with all the tools to realize this dream. 

This study shows that attitudes and anxiety cannot be measured separately due to the idea that 
beliefs prior to taking an online course introduces negative affect into the learning experience. At 
the same time it seems that an increase in anxiety reduces intrinsic motivation, which is a form of 
enjoyment while learning. Research has shown that students learn best when they are enjoying 
the online activity – a form of flow experienced during online gaming.  

We therefore believe that the direction of research should be towards building elearning environ-
ments that support flow where a balance between challenge and motivation is achieved and 
adapted to the different students, while mitigating anxiety. 
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