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1. Introduction 

E-learning is the use of information technologies to deliver information for education and training, regardless
of time restrictions or geographic proximity (Isik, 2008; Shee & Wang, 2008; Sun, Tsai, Finger, & Chen, 2008).
It is one of the most significant developments in the IT industry (Wang, 2003). In recent years, E-learning has
become a popular way of gaining knowledge (Benkovic & Dobrota, 2012) for many students worldwide, be-
cause it represents an easy, modern, and cost-effective solution for universities and lecturers, as well as stu-
dents (Berman & Levine, 2008; Bouhnik & Marcus, 2006; Capper, 2002; Douglas, Gregg, & Mangione, 2001;
Motiwalla, 2007). E-learning systems have been widely used and applied in education in the last 20 years (Kim
& Bonk, 2006). Unlike the most developed countries, where e-learning is both common and widely used, in
developing countries, such as Serbia, it is still new (Damnjanovic, Jednak, & Mijatovic, 2015). 

A number of authors have considered the benefits of e-learning (Bouhnik & Marcus, 2006; Capper, 2002;
Concannon, Flynn, & Campbell, 2005; Horvat, Dobrota, Krsmanovic, & Cudanov, 2015). Digital literature
can contain audio or video content that provides a better sensory experience and more effective learning
(Jovic, Milutinovic, Kos, & Tomazic, 2012). The most commonly cited benefits of e-learning are that it can take
place at any time and place, through asynchronous interaction and group collaboration. According to Cap-
per (2002), the possibility of freedom in deciding the time and place of accessing digital content is one of
the main benefits for modern students. 
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Bearing in mind the benefits of e-learning, many authors have analyzed the factors that influence e-learning
attitudes and intentions. For example, Lee (2010) has developed a combination of three models: Expectation
Confirmation Model (Oliver, 1986), Technology Acceptance Model (TAM) (Davis, Bagozzi, & Warshaw, 1989),
and Theory of Planed Behavior (Netemeyer, Ryn, & Ajzen, 1991). He has also examined the effects of satis-
faction, perceived usefulness, attitude, flow theory, subjective norms, and perceived behavioral control on
adoption and continuation of e-learning. The TAM shows a great potential in examining attitudes and intentions
to use e-learning (Masrom & Teknologi, 2007; Roca, Chiu, & Jose, 2006; Yi & Hwang, 2003). According to
TAM, the perceived benefits of and attitudes to the specific technology influence users to use a particular tech-
nology (Davis et al., 1989). In addition, intention towards e-learning is the main prerequisite for its actual use. 

Only a few studies have examined the influence of different factors on attitudes towards e-learning (Liaw &
Chen, 2007; Park, Nam, & Cha, 2012). Moreover, to the best of our knowledge, only few studies dealing with
the influence of different types of content included in the e-learning materials, for example, animations, video,
or teacher’s voice, on attitudes towards e-learning have been conducted (Buzzetto-More, 2015; Cakir &
Solak, 2014; Costley & Lange, 2017; Hung, Yang, Fang, Hwang, & Chen, 2014; Liaw & Chen, 2007; Luzon
& Leton, 2015; O’Connor, McDonald, & Ruggiero, 2014; te Pas, Waard, Blok, Pouw, & van Dijk, 2016; Violante
& Vezzetti, 2014; Wang & Antonenko, 2017). In this study, we applied the TAM theory and extended it with
another factor with a potential impact on e-learning attitudes. We analyzed e-learning ease of use, e-learn-
ing usefulness, and the design of the e-learning system. 

The ease of use reflects users’ perception of the ease of adopting a system (Davis et al., 1989). If systems are
easier to use, the attitudes, learning experiences, and satisfaction with e-learning are more positive (Arbaugh,
2002). Consequently, it increases the likelihood of repeated use of e-learning in the future (Arbaugh, 2002).
There are numerous ways to facilitate handling e-learning systems. Usually, this can be achieved through good
interface, with different ways to access a particular function of a system (Branscomb & Thomas, 1984). 

Usefulness is considered a decisive factor affecting educational effectiveness (Virvou & Katsionis, 1995).
Usefulness can be considered as a quality or an attribute that represents the ease of use of human–com-
puter interfaces (Kneebone, 2003). The ISO 9241 defines it as “the extent to which a product can be used
by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified
context of use”. Sharma, Dick, Chin, & Land (2007) define usefulness as an essential factor to increase
learners’ self-regulation in e-learning environments, which can enhance their intention to use e-learning. 

A large number of authors agree that interactive instructional design is an essential factor for learning sat-
isfaction and success (Hong, K-W, & D, 2003; Jiang & Ting, 1998; Nahl, 1993; Schwartz, 1995). According
to Te’eni (2004), some design attributes are more important to functionality and others are more relevant to
system support. However, system design is a crucial aspect that affects users’ continuance in the use of a
system (Te’eni, 2004). 

The aim of the present work was to contribute to the growing body of technology acceptance literature by ex-
amining the relationships between TAM variables and attitudes towards e-learning. Moreover, we expanded the
TAM model with the design features. Specifically, we conducted a study to develop a measure that will predict
students’ usage of e-learning. In addition, we provided evidence of internal reliability of the developed measure.

2. The present study

The present study investigates which factors influence students’ attitudes towards e-learning. It is grounded
on the TAM theory, extended with different e-learning content elements.  The initial pool of 13 items was ex-
amined using Principal Component Analysis (PCA). After examining internal reliability of the construct, we
strived to examine the influence of given factors on the attitude towards e-learning. To achieve this, we con-
ducted a multiple linear regression analysis. 

2.1. Participants

Participants in the study were 286 students from the University of Belgrade. Description of the sample is
given in Table 1.
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Table 1. Subject demographics (n=286)

2.2. Measures

Based on previous research in this area (Liaw & Chen, 2007; Selim, 2007; Sun et al., 2008; Y. Wang, 2003),
we developed a questionnaire that consists of two groups of questions. The first group of question was in-
tended to collect data for descriptive statistic, e.g., gender, computer skills, and previous e-learning experi-
ence. The second group of questions was intended to collect data about items that influence the attitude
towards e-learning. These questions included adapted TAM subscales for measuring perceived usefulness
and perceived ease of use (Davis et al., 1989), as well as items intended to collect answers regarding dif-
ferent types of contents included in e-learning materials. In addition, the second group of questions con-
tained one question intended to examine a general attitude towards e-learning. Answers to these questions
were offered in the form of the Likert scale of 7 levels (1 = strongly disagree, 7 = strongly agree).

2.3. Procedure

We adopted a survey approach. Participants were informed about the purpose and anonymous nature of
the research orally. They participated voluntarily and were not remunerated. The questionnaire took ap-
proximately 10 minutes to complete. 

For the statistical analysis of the obtained data we used the SPSS 20 software. To identify factors affecting
attitudes towards e-learning, we conducted a Principal Component Analysis (PCA) of the 13 items related
to the perceived usefulness, ease of use, and design of the e-learning system, using Direct Oblimin rotation.
The number of factors to be extracted, was determined by an eigenvalue above 1.0 (the EGV1 criterion)
and inspection of Scree plot (Cattell, 1966). Since EGV1 criterion and scree plot inspection may lead to fac-
tor over-retention (Patil, McPherson, & Friesner, 2010), for determining a final number of factors we used the
results of parallel analysis (Hayton, Allen, & Scarpello, 2004). Additionally, we used a minimum individual item
loading of .45 as a cutoff value, which Tabachnick & Fidell (2013) consider as “fair”. 

To assess the impact of individual factors on attitude towards e-learning and to examine how well the com-
bination of these factor can predict attitude towards e-learning, we used linear multiple regression (Tabach-
nick & Fidell, 2013). Preliminary analyses were conducted to ensure no violation of the assumptions of
normality, linearity, multicollinearity and homoscedasticity (Pallant, 2007). For all analyses confidence level
was set to 95%.
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2.4. Results

The significance of Bartlett’s test of sphericity (X2(78) = 1177.04, p < .001) and the size of the Kaiser-Meyer-
Olkin measure of sampling adequacy (KMO = .79) revealed that the variables had adequate common vari-
ance for factor analysis (Tabachnick & Fidell, 2001).

The result of the PCA revealed three factors with the initial eigenvalues higher than 1 (4.19, 1.83, and 1.41).
Inspection of the scree plot also suggested retention of three factors. The results of a parallel analysis con-
firmed that the first three of the random data were smaller than the real data counterpart. These findings sug-
gest that three factors should be extracted. In the three factor solution, the item “I like the author's photo
included in e-learning materials” did not met the item loading criteria. We decided to exclude this item from
further analysis. 

The final, three-factor solution, contained 12 items, explaining 57.18% of the variance, and individual vari-
ance of factors are given in Table 2. The resulting factors were named as follows: (1) E-learning usefulness,
(2) E-learning design, and (3) E-learning ease of use. The values of the Cronbach’s alpha coefficients for the
given factors are shown in Table 2. 

Table 2. PCA – pattern matrix

The results of the multiple linear regression are presented in Figure 1. Preliminary analyses were conducted to
ensure no violation of the assumptions of normality, linearity, multi collinearity and homoscedasticity was done.
The model reached statistical significance (F [3, 282] = 108.07, p < .001), and explains 53% variance of the at-
titude towards e-learning (R square = .53). E-learning usefulness had the greatest influence (Beta = .58, p <
.001), followed by the E-learning ease of use (Beta = .22, p < .001, and E-learning design (Beta = .10, p < .05).

Figure 1: Results of multiple linear regression
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3. Discussion

In this study, we reported on the development of a measure that provides assessment of attitudes towards
e-learning. We identified three factors that influence students’ attitude towards e-learning. These factors are
e-learning usefulness, ease of use, and design. Our findings suggest that with greater perceived usefulness,
ease of use, and liking of the design of e-learning systems, students will have a more favorable attitude to-
wards that system. Consequently, according to Davis’s TAM theory (Davis et al., 1989), with a more favor-
able attitude, it is expected that the intention to use e-learning system among students will be greater. 

Our findings are in line with previous work that confirmed the application of Davis’s TAM theory in explain-
ing acceptance of e-learning (Masrom & Teknologi, 2007; Roca et al., 2006; Yi & Hwang, 2003). We found
that the ease of use and usefulness of e-learning significantly influenced attitudes towards e-learning, which
corroborated previous studies (e.g., Teo & Milutinovic, 2015; Teo, Milutinovic, & Zhou, 2016) among the Ser-
bian population. In addition, our results support other previous studies (e.g., Chung-Hoon & Young-Gul,
2003; Masrom & Teknologi, 2007; Park, 2009; Roca et al., 2006) that emphasized the potential of the TAM
theory in acceptance of and intention to use e-learning. 

In addition to the TAM theory constructs, the design of e-learning materials also had a significant influence.
This is in accordance with previous research suggesting the importance of incorporating a variety of tactics
to gain learner attention through the use of interesting graphics, animation, or any kind of event that intro-
duces incongruity or conflict (Keller & Suzuki, 2004). In addition, our findings confirm the importance of in-
teractive experience throughout such design that will provide rich sensory experience and responses to
learners actions (Damnjanovic et al., 2015; Jovic et al., 2012). 

Although this study represents one of the few implementations of the TAM theory in e-learning in Serbia, there
were some limitations to our study that need to be considered. The most significant limitation was a lack of re-
peated studies to test for invariance of the factor structure across different cohorts. Another limitation was the ho-
mogeneous nature of the sample. Replication of these results with a more heterogeneous sample in terms of age,
socioeconomics, employment, and educational (i.e., non-student) background should further strengthen our un-
derstanding of predictors of attitudes towards e-learning. Finally, the study lacked confirmation of construct con-
vergent and discriminant validity. This will be the subject of a future study, including structural equation modelling.
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