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This paper investigates the outcomes of e-learning systems adoption and use by conceptualizing three e-
learning systems adoption outcome constructs namely perceived learning assistance, perceived com-
munity building assistance and perceived academic performance. Utilizing these constructs, the paper
proposes a research model for assessing the possible outcomes of e-learning systems adoption and use.
The study collected longitudinal survey data from 249 university students participating in hybrid courses
using a popular learning management system, Moodle. Partial least squares (PLS) approach was then
used to test the research model.
The findings suggest that beliefs about perceived usefulness and perceived ease of use, and how an e-
learning system is used influence students’ perceived learning assistance and perceived community
building assistance. In turn, perceived learning assistance and perceived community building assistance
influence the students’ perceived academic performance.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

With the latest development of Internet technologies, universities are investing considerable resources in e-learning systems to support
teaching and learning (Deng & Tavares, 2013; Islam, 2012a). The Learning Management System (LMS) is one such e-learning system that
contains features for distributing courses over the Internet and online collaboration. It facilitates educator-to-student communication,
tracking students’ progress, and the secure sharing of course content online.

Nowadays, LMSs have become almost indispensable tools in education (Alvarez, Martin, Fernandez-Castro, & Urretavizcaya, 2013).
Whether focusing on distance education or classroom-based education, most universities now use LMSs to support and improve learning
and teaching processes. The implementation of LMSs by educational institutions has promised better quality and learner-centered edu-
cation (Islam, 2012a).

The LMSs usually include a wide variety of features that can be utilized to support both distance and traditional teaching. LMSs have the
potential to offer new learning and teachingmethods thatmeet a variety of educational needs. For example, the use of the LMSs in university
education has made it easy to offer hybrid courses to the students. A hybrid course is a blend of face-to-face classroom instructionwith web-
based learning (Alvarez et al., 2013; Woods, Jason, & Hopper, 2004). In such hybrid courses, educators combine the advantages of online
learning with the benefits of face-to-face instruction. Woods et al. (2004) argue a mix of face-to-face and online instruction approach as
superior to either a fully face-to-face or a fully online course as it offers students a more intellectually engaging learning experience. This
approach also allows more flexibility for university administration in, for example, scheduling classrooms.

Adoption and use of e-learning systems has been one of the most researched topics in the prior literature (Islam, 2011; Sumak, Hericko, &
Pusnik, 2011). Majority of these studies utilized the usage of e-learning systems as the final dependent variable and investigated its an-
tecedents/determinants by applying the technology acceptance model (TAM) (Davis, 1989) and other complementary theories (see Islam,
2012a). A variety of factors were found to be antecedents/determinants of e-learning system usage in these studies. These factors include
perceived ease of use (Sumak et al., 2011), perceived usefulness (Larsen, Sorebo, & Sorebo, 2009), perceived enjoyment (Lee, Cheung, & Chen,
2005), perceived playfulness (Roca & Gagne, 2008), information quality (Roca, Chiu, &Martinez, 2006), system quality (Islam, 2012a), service
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quality (Roca et al., 2006), system functionality (Pituch & Lee, 2006), and self-efficacy (Teo, 2009). Perceived usefulness, and perceived ease
of use were the most important drivers of e-learning adoption in most contexts (Sumak et al., 2011).

Prior research has been excellent at identifying antecedents/determinants of e-learning system adoption. However, the outcomes of e-
learning system adoption and use have received a very little attention (Islam, 2012b; McGill & Klobas, 2009). Understanding the outcomes of
e-learning system usage is important for evaluating the success of such systems, and for planning their future development in order to
achieve better learning outcomes. Consequently, we investigate the outcomes of e-learning system usage for hybrid courses from the
perspective of university students and attempt to answer the following research questions in this paper:

- What factors constitute e-learning system adoption outcomes and how do these factors relate to each other?
- How do beliefs about usefulness and ease of use held by students, regarding an e-learning system, influence e-learning system adoption
outcome related factors?

The paper proceeds as follows. In Section 2 we present the literature review and research model. Section 3 is dedicated to the research
method. Section 4 presents the data analysis results and discussion. Finally, Section 5 discusses the implications and limitations of the
research.

2. Literature review and research model

2.1. E-learning adoption outcome research

Prior e-learning research has focused heavily on the adoption and post-adoption use of e-learning systems (e.g., Islam, 2011, 2012a; Roca
et al., 2006; Sumak et al., 2011). Two schools of thought have been employed in this research stream. The first school implicitly views e-
learning system post-adoption behavior as an extension of the e-learning system users’ initial acceptance behavior, and uses the same set of
variables to explain both acceptance and continued use (Cho, Cheng, & Lai, 2009; Lin, 2011). These studies have utilized TAM (Davis, 1989) as
the main theoretical framework and extended it by using other complementary theories such as the theory of planned behavior (TPB)
(Ajzen, 1991), self-determination theory (SDT) (Deci & Ryan, 1995), and unified theory of acceptance and use of technology (UTAUT)
(Venkatesh, Morris, Davis, & Davis, 2003) in order to investigate both e-learning adoption and continuance behavior. The second school has
utilized the information systems (IS) continuance model (Bhattacherjee, 2001) as the main theoretical lens. To enrich this school, re-
searchers have integrated other theoretical frameworks, such as the TAM (Davis, 1989), TPB (Ajzen, 1991), IS success model (DeLone &
McLean, 2003), fairness theory (Lind, Kulik, Ambrose, & Deverapark, 1993), SDT (Deci & Ryan, 1995), attribution theory (Heider, 1958),
and task-technology fit (Goodhue & Thompson, 1995) with the IS continuance model.

These studies mainly investigate the factors that affect the adoption and use of e-learning systems, but they do not consider how these
factors, or the use of the e-learning system itself is associated with learning outcomes. Only a few studies have gone beyond use to explore
the factors associated with learning. The studies and their key findings are reported in Table 1.

The studies in Table 1 provide some empirical support for the possible relationships between e-learning system use and e-learning
system usage outcomes. However, these studies often used self-developed research models as the underlying theoretical lens. The studies
have been conducted with a variety of outcome variables that use different explanatory variables and this has led to models that have weak
link to theory in most cases (e.g., Liaw, 2008; Wan, Wang, & Haggerty, 2008). Consequently, this has made it difficult if not impossible to
generalize from these research studies (McGill & Klobas, 2009). Thus, these studies fall short in explaining how the antecedents/de-
terminants of e-learning system usage as well as the e-learning system usage itself influence e-learning system usage outcomes.

2.2. Conceptual framework development

TAM provides solid theoretical support for the relationships between adoption antecedents/determinants and behaviors (Davis, 1989)
although it lacks theoretical support regarding the relationships between e-learning adoption behaviors and outcomes (Lee, Kozar, & Larsen,
Table 1
Research studies investigating e-learning system use outcomes.

Article Theories used Target population Key findings

Lee and Lee (2008) Self-developed model Students on online
courses

Satisfaction leads to better academic performance. Satisfaction is predicted
by perceived usefulness, service quality, and information representation quality

Liaw (2008) Self-developed model Students on hybrid
courses

Learner characteristics (self-efficacy and self-directedness) affect satisfaction.
In turn, satisfaction, and usefulness affect continuance behavioral intention.
E-learning effectiveness was found to have a high correlation
with behavioral intention

Wan et al. (2008) Self-developed Students on online
courses

ICT experience-related factors affect learning effectiveness and satisfaction
through the mediation of virtual competency

McGill
and Klobas (2009)

Task technology fit
(Goodhue & Thompson, 1995)

Students on hybrid
courses

Attitude, instructor norms and expected consequences affect e-learning use.
Task-technology fit and e-learning system use affect perceived impact on learning.
Finally, perceived impact on learning together with task-technology
fit determine student grades

Chen (2010) IS success model
(DeLone & McLean, 2003)

Organization
employees

Usage is predicted by perceived usefulness and user satisfaction. In turn, overall
job outcome is predicted by usage

Hasanzadeh, Kanaani,
and Elahi (2012)

IS success model
(DeLone & McLean, 2003)

Educators, students
and alumni

Goal achievements, the benefits of system use and loyalty to a system have been
conceptualized as e-learning outcomes. System use had a direct influence only
on loyalty to a system. Loyalty to a system had a high correlation
with goal achievements
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2003). On the other hand, Information Systems (IS) success model provides theoretical support regarding the relationships between e-
learning adoption behaviors and outcomes (DeLone & McLean, 1992, 2003) but lacks theoretical support regarding the relationships be-
tween e-learning adoption determinants and behaviors (Seddon, 1997). Combining both research streams may complement each other and
help to address their limitations. Thus, it seems reasonable to draw theoretical support from both technology adoption research and IS
success research in order to build a complete nomological network by taking e-learning adoption antecedents/determinants, behaviors, and
outcomes into account. Fig. 1 illustrates the conceptual framework.

The framework is theoretically supported by technology adoption/post-adoption theories (Bhattacherjee, 2001; Davis, 1989; Islam,
2012a; Roca et al., 2006) and the IS success model (DeLone & McLean, 1992, 2003).

Technology adoption researchers have found several usage antecedent/determinants beliefs, such as ease of use, usefulness, enjoyment,
playfulness, system quality, information quality and service quality (see Islam, 2012a). Based on these findings we place all these constructs
under the category of e-learning adoption antecedents/determinants and propose that these constructs influence e-learning adoption be-
haviors related constructs. Prior adoption research has conceptualized several behaviors such as usage (Venkatesh & Davis, 2000), continued
usage (Bhattacherjee, 2001), individual feature adoption/extension (Jasperson, Carter, & Zmud, 2005), extended use (Hsieh & Wang, 2007),
and habitual use (Limayem, Hirt, & Cheung, 2007). Accordingly, we place these constructs under the category of e-learning adoption
behaviors.

The IS success model posits that IS use influences both individuals and organizations positively (DeLone & McLean, 1992). Following this
we propose that e-learning adoption behaviorswill positively influence the learning process of individuals. Johnson, Hornik, and Salas (2008)
suggested that a particular e-learning system can provide value in two ways. First, the e-learning system can be useful because it helps the
students manage and control their learning process. Second, the e-learning system can be useful because it contains many features that help
the participants collaborate with each other. This implies that two factors regarding individuals’ learning processes, namely perceived
learning assistance and perceived community building assistance are important. Perceived learning assistance refers to the extent to which
the e-learning system assists an individual’s learning while perceived community building assistance refers to the extent to which the e-
learning system assists individuals in building a social community (Islam, 2012b). It is plausible to assume that the utilization of an e-
learning system offers students such assistance. We argue that the assistance provided by the e-learning system will positively influence
students’ perceived academic performance. Hence, we place learning assistance, community building assistance, and academic performance
under the category of e-learning adoption outcomes.

To sum up, we propose that e-learning adoption antecedents/determinants may influence e-learning adoption outcomes in two ways. First,
e-learning adoption antecedents/determinants may influence e-learning adoption outcomes directly. These direct relationships are theoreti-
cally supported by a number of prior studies (e.g., McGill & Klobas, 2009; Lee & Lee, 2008). Second, e-learning adoption antecedents/de-
terminants can influence on e-learning adoption outcomes indirectly through themediation of e-learning adoption behaviors. The general logic
behind these relationships is that useful/easy to use/enjoyable e-learning systems are expected to engage students in a user-friendly
platform and thus, offer opportunity to learn more effectively and build a collaborative community. The indirect influences are theoreti-
cally supported by the IS success model (DeLone & McLean, 1992, 2003).

2.3. Research model and hypotheses

Following the conceptual framework presented in Fig. 1, we have developed and empirically tested a research model in this paper for
evaluating how the use of an e-learning system influences e-learning outcomes. The researchmodel is shown in Fig. 2. The definitions of the
constructs are shown in Table 2.

In the researchmodel, we utilized the basic TAMwith two beliefs: perceived usefulness and perceived ease of use because of two reasons.
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Fig. 1. Conceptual framework for e-learning system adoption outcome.
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Fig. 2. Research model.
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First, prior adoption research found these two beliefs as the most important determinants of usage (Davis, Bagozzi, & Warshaw, 1989;
Islam, 2012a; Venkatesh & Davis, 2000). In a recent meta-analysis, Sumak et al. (2011) confirmed this finding in e-learning adoption
research. In addition, they argued that these two factors would mediate the influence of other factors (e.g., information quality, system
quality, facilitating conditions, etc.) on e-learning usage. This argument is in line with TAM. In fact, TAM provides the provision to add
external variables as the determinants of perceived usefulness and perceived ease of use (Davis et al., 1989). Second, our main focus was to
put more attention on the e-learning adoption outcome constructs and their relationships rather than verify TAM relationships or inves-
tigating determinants of perceived usefulness and perceived ease of use in this study. Hence, we did not include the possible determinants of
perceived usefulness and perceived ease of use (e.g., information quality, system quality, self-efficacy, etc.) in the research model. By
exploring the relationships among the e-learning system adoption outcomes as well as investigating the influence of TAM beliefs on e-
learning system adoption outcomes, we expect to make significant contributions to e-learning research and practice.

2.3.1. Influence of perceived usefulness
Individual level technology adoption research suggests that the belief, perceived usefulness has a direct influence on system use (Davis

et al., 1989; Venkatesh & Davis, 2000). Perceived usefulness captures the instrumental value of an e-learning system. An e-learning system
may provide many useful features that may enhance students’ learning. If students believe that the e-learning system they use enhances
their learning, they aremore likely to use the system as part of their courses for reading and downloading learningmaterials and interacting
with other participants (participating in discussions, chatting, emailing, etc.). The association between perceived usefulness and e-learning
system use is supported by many prior studies (Islam, 2011; Sumak et al., 2011). Thus, we hypothesize the following.

H1. Perceived usefulness positively affects students’ e-learning system use.

A useful e-learning system can help the students manage and control their learning process. For example, students may download and
read the learning contents at their convenient time and pace. Even if the students miss a face-to-face lecture, they can catch up with others
by following the online course pages. Prior studies have argued that when students have greater learning control they achieve better
learning outcomes (see Vandewaetere & Clarebout, 2011). It implies that a useful e-learning system may assist students in learning by
increasing their control of the learning process. Hence we propose the following hypothesis.

H2. Perceived usefulness positively affects students’ perceived learning assistance.

Studies on social capital suggest that a collaborative IS can help build a social community (e.g., Chang & Zhu, 2012; Zhao, Lu, Wang, Chau,
& Zhang, 2012). Building a social community can be thought of as part of social capital development that broadly refers to the resources
accumulated through the relationships among people (Coleman, 1988). The e-learning system can be seen as a collaborative IS because it
Table 2
Construct definitions.

Construct Definition

Perceived usefulness The salient belief that using an e-learning system will enhance his or her job performance (Davis et al., 1989).
Perceived ease of use The degree to which the prospective user expects an e-learning system to be free of effort (Davis et al., 1989)
E-learning system use User perception regarding their amount of e-learning system usage (Islam, 2012b)
Perceived learning assistance User perception of the extent to which he/she believes an e-learning system will actually assist

their learning (Islam, 2012b)
Perceive community building assistance User perception of the extent to which they believe an e-learning system will actually assist them in building

a social community (Islam, 2012b)
Perceived academic performance User perception regarding their achieved academic performance (e.g., grades) (Islam, 2012b)
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contains many features that help the participants develop productive relationships through interactionwith others (Zhao et al., 2012). Such
productive relationships are expected to develop individuals’ sense of belonging (Teo, Chan, Wei, & Zhang, 2003). In an e-learning envi-
ronment, educators play vital roles such as promoting participation and motivating collaboration among students. These activities are
expected to increase students’ knowledge sharing. Prior studies argued that both sense of belonging and knowledge sharing are important
criteria that can be fulfilled by a properly designed e-learning environment in order to build a community (Teo et al., 2003). Based on these
arguments, we expect that a useful e-learning system may assist to develop a community. Consequently, we propose the following
hypothesis.

H3. Perceived usefulness positively affects students’ perceived community building assistance.
2.3.2. Influence of perceived ease of use
Individual level technology adoption research further suggested that perceived ease of use influences system use (Davis et al., 1989;

Venkatesh & Davis, 2000). The influence of perceived ease of use on use has been inconsistent in prior studies, especially for experi-
enced users. Many studies suggested that as users become experienced andmore comfortablewith a new system, the influence of perceived
ease of use diminishes (see Venkatesh & Davis, 2000). Despite this, the relationship between perceived ease of use and system use has been
confirmed by many studies in e-learning system utilization context (e.g., Islam, 2011; Larsen et al., 2009). Thus, we propose the following
hypothesis.

H4. Perceived ease of use positively affects students’ e-learning system use.

Lim, Lee, and Nam (2007) suggested that an e-learning system’s technical design and format determine how effectively students
collaborate and share contents with each other. In other words, an easy to use e-learning system may assist students’ learning and com-
munity building. Students need minimal effort for managing and learning the required functionalities of an easy to use e-learning system.
Thus, they can emphasize more on the learning contents and activities rather than the functionalities of the system. Consequently, we
propose the following two hypotheses.

H5. Perceived ease of use positively affects students’ perceived learning assistance.
H6. Perceived ease of use positively affects students’ perceived community building assistance.
2.3.3. Influence of e-learning system use
Prior research suggested that an e-learning system may assist students in their learning through three ways: enhanced engagement

(Liaw, Huang, & Chen, 2007), self-directed learning opportunities (Leinder & Jarvenpaa, 1995), and faster information dissemination (Ortiz,
Hoyos, & Lopez, 2004).

First, Deng and Tavares (2013) argued that student engagement can be greatly enhanced in an online learning environment if it is
designed properly. Prior research suggested that enhanced student engagement can improve students’ problem solving and critical thinking
skills (Liaw et al., 2007). This implies that the utilization of e-learning systems may improve students’ learning through enhanced
engagement.

Second, prior research suggested that the use of e-learning systems provide students self-directed learning opportunities (Liu, Li, &
Carlsson, 2010). Leinder and Jarvenpaa (1995) argued that students are assumed to learn better when they discover things by them-
selves and when they control the pace of learning. This implies that the use of e-learning systems in courses may lead to the improvement of
learning effectiveness among students by providing them self-directed learning opportunities.

Finally, the studies built upon social network theory also argue that students interactmore effectively when a social structure enables them
to access a larger base of contacts andmakes the exchange of information faster (e.g., Cho, Gay, Davidson, & Ingraffea, 2007; Ortiz et al., 2004).
We argue that faster information dissemination may also assist learning. For example, educators can upload learning materials in advance so
that students can read them before going to class. This allows students to list difficult learning contents. In the classroom, the educator may
put more effort in discussing these difficult contents. This may allow students learn even difficult contents in classroom by clarifying their
confusions. In addition, both educators and students can instantly share important information by utilizing the contact information database.
They may also use chat or discussion facilities for immediate and fast communication. Taken together, it is plausible to assume that the
utilization of the e-learning systems provides the opportunity to share information faster. Consequently, we propose the following hypothesis.

H7. The use of an e-learning system in a course positively affects students’ perceived learning assistance.

Wang and Kang (2006) suggest that awell-designed andwell-administered online course can promote social interaction, and thus create
a collaborative community. We argue that collaborative community building is greatly enhanced in hybrid courses, as there are possibilities
to interact both face-to-face and online. Face-to-face activities among educators and students first provide them the opportunity to know
each other and initiate the collaborative community building process. Online activities then provide students with the opportunity to
become better acquainted and discuss their common interests about a particular topic. Many students may prefer to participate more in
online discussions rather than face-to-face (Deng & Tavares, 2013). These students play more active roles in the online discussions than they
are in face-to-face classroom discussions. Taken together, active online participation by students using the e-learning system is expected to
create a collaborative community. Prior literature found a strong association between the use of IS and social capital in different contexts
(e.g., Chang & Zhu, 2012; Ellison, Steinfield, & Lampe, 2007). Thus, we propose the following hypothesis.

H8. The use of an e-learning system in a course positively affects students’ perceived community building assistance.
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2.3.4. Influence of perceived community building assistance
It is plausible to assume that when students establish contacts with others in a learning environment and cooperate on a particular

problem, their learning is greatly enhanced in that particular topic. Collaborative social learning groups have been suggested important in
both face-to-face and online environment for achieving better learning outcomes (Sumak et al., 2011; Valtonen et al., 2013). Students feel
like insiders in a learning environment when they form a social group. Social groups may contribute to students’ motivation, involvement
and contentment for learning. E-learning researchers argued that social learning groups in online environment can help students clarify
similar confusions on a particular topic, resulting in higher course grades (McGill & Klobas, 2009; Valtonen et al., 2013). Following these
arguments, we propose the following two hypotheses.

H9. Perceived community building assistance positively affects students’ perceived learning assistance.
H10. Perceived community building assistance positively affects students’ perceived academic performance.
2.3.5. Influence of perceived learning assistance
The IS success model assumes that an effective IS positively affects individual performance (DeLone & McLean, 1992). Hsieh and Cho

(2011) empirically found strong association between satisfaction and e-learning outcomes. Following these, we argue that the learning
assistance provided by an e-learning systemwill be positively related to academic performance. If the e-learning system provides learning
content in a timely manner and facilitates effective online discussions, students may learn better than theywould otherwise. Better learning
is expected to contribute in improving their academic performance. Thus, we propose the following hypothesis.

H11. Perceived learning assistance positively affects students’ perceived academic performance.

3. Research method

The choice of research methodology depends on the research questions, not on the research philosophy or paradigm approach pref-
erences (Galliers,1997). The research questions of this paper are typical “what” and “how” questions. Pinsonneault & Kraemer (1993) argued
that survey research is well-suited to answering “what” and “how” questions. Hence, survey research is seen as the appropriate research
method for this study. By collecting numerical data using survey questionnaires and analyzing it with statistical methods, it is possible to
test the relationships among a set of variables.

In addition, prior e-learning adoption research literature shows that survey research has been one of the most popular researchmethods
for studying individuals’ e-learning system usage behavior (Sumak et al., 2011).

3.1. Questionnaire development

Two questionnaires were developed in order to collect data in two phases. The first questionnaire had two parts: demographic questions,
and questions related to perceived ease of use and perceived usefulness. The second questionnaire had also two parts: questions related to
the rest of the constructs in the research model, and open ended questions asking to report the students’ satisfaction and dissatisfaction
with the target system.

We have measured the question items of the constructs using the seven-point Likert scale. The answer choices range from “Strongly
disagree (1)” to “Strongly agree (7)”. The items are mostly adapted from prior research with minor changes in wording to reflect the e-
learning system under investigation. We adapted the measures of perceived usefulness from Limayem et al. (2007). The measures of e-
learning system use were adapted from Sun, Bhattacherjee, and Ma (2009). The measures of perceived ease of use and perceived academic
performance were adapted from Hong, Thong, and Tam (2006) and Liaw (2008) respectively.

We developed the measures of perceived learning assistance from Liaw’s (2008) e-learning effectivenessmeasures. Finally, the measures
of perceived community building assistance were developed from Paechter, Maier and Macher’s (2010) interaction measures. We employed
two judges to sort the items of these two constructs into two categories based on the similarities and differences. The categories made by the
two judges fully matched with each other.

The draft of the questionnaires was first reviewed by two senior researchers in the university. The questionnaires were then revised by
implementing their suggestions. It helped us make the wording of the items more precise. Then, the questionnaires were reviewed by 10
graduate students. The students indicated that the questionnaires were relatively clear and easy to answer. However, they proposed a few
suggestions concerning the wording of some items and the overall structure of the questionnaires. The questionnaires were then revised
according to the given suggestions. The final questionnaires are presented in Appendix A.

3.2. Target system and participants

We conducted this research using Moodle (http://moodle.org/about/) as the target system in a Finnish multidisciplinary university. The
university has seven faculties: Humanities, Mathematics and Natural Science, Medicine, Law, Social Sciences, Education, and School of
Economics. The university has been using Moodle since 2007 as its main platform for creating course pages online. Educators design a
hybrid course by mixing face-to-face teaching with online activities using Moodle. At the end of the course, the teachers evaluate students’
performance by using traditional class exams.

We collected data viaweb-based surveys from the students of the university who useMoodle in hybrid courses. The datawas collected in
two phases with a three months gap between the phases. The timeline of first phase was just after the start of an academic period while the
timeline of the second phase was end of the same academic period. In principle, we collected data in the first phase by utilizing the first
questionnaire. Data regarding perceived usefulness and perceived ease of use was collected in this phase. Then, three months later we

http://moodle.org/about/


Table 3
Demographic information.

Frequency Percentage

Gender Male 101 40.56
Female 148 59.44

Age Less than 21 years 31 12.45
21–30 years 166 66.67
31–40 years 25 10.04
>41 years 27 10.84

Experience with the target system 0–6 months 15 6.02
>6 months–1 year 63 25.30
>1 year–1 year 6 months 10 4.02
>1 year 6 months–2 years 47 18.88
>2 years–2 years 6 months 9 3.61
>2 years 6 months–3 years 27 10.84
>3 years 78 31.33

Faculty Humanities 25 10.04
Mathematics and Natural Science 55 22.09
Medicine 28 11.24
Law 27 10.84
Social Sciences 33 13.25
Education 39 15.66
School of Economics 42 16.87
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collected data on the rest of the constructs by using the second questionnaire. In this phase we were particularly interested in measuring
students’ perceptions with regard to their last three months usage experience of Moodle.

We collected the list of email addresses that had been registered inMoodle as student users from theMoodle administrator in the university. In
thefirst phase, a total of 1100email invitationswere sent to randomly selected students.One reminderwas sent to increase the response rate after a
gap of one week. The survey ran for approximately two weeks. After filtering invalid and incomplete responses, we had a total of 260 survey re-
sponses.Threemonths later, inPhase2,weconducteda follow-upwebsurveyamongthe260respondents.Afterfiltering the invalidand incomplete
responses of Phase 2, we had 249 survey responses. This led to an effective sample size of 249 for testing the model developed for this study.

The demographic information of the respondents is given in Table 3. The functionalities of Moodle that are used by the respondents are
shown in Fig. 3.

3.3. Data analysis

3.3.1. Data analysis technique
For this paper, structural equation modeling (SEM) using partial least squares (PLS) was used to evaluate the research model and

hypotheses. Compared with the regression-based approach, which analyzes only one layer of linkages between dependent and inde-
pendent variables at the same time, SEM, as a second generation statistical technique, allows the simultaneous modeling of relation-
ships among multiple independent and dependent variables (Gefen, Straub, & Boudreau, 2000). This benefit led us use SEM in this
research.

In general there are two approaches withwhich to estimate the parameters of an SEMmodel, namely the covariance-based approach and
the variance-based (or component based) approach. According to Chin and Newsted (1999), covariance-based SEMminimizes the difference
between the sample covariance and that predicted by the theoretical model. It has received tremendous popularity among social science
researchers during the last few decades and become synonymous with SEM (Chin, 1998). The other side of the coin, the variance-based SEM
using the PLS approach has also become popular among researchers (Gefen et al., 2000). Like covariance-based SEM, a PLS model consists of
a structural part reflecting the relationships between the latent variables, and a measurement part reflecting how the latent variables and
their indicators are related.

PLS has enjoyed increasing popularity in research for its ability to model latent constructs under the condition of non-normality
(Chin, 1998). The variables collected in the surveys were non-normal, leading us prefer PLS instead of the covariance-based SEM.
Fig. 3. Moodle functionalities used by the respondents.



Table 4
Construct correlations, AVEs, and composite reliabilities.

Construct CR AVE (1) (2) (3) (4) (5) (6)

E-learning system use (1) 0.96 0.92 0.96
Perceived community building (2) 0.93 0.72 0.35 0.85
Perceived usefulness (3) 0.91 0.76 0.65 0.40 0.87
Perceived ease of use (4) 0.93 0.77 0.55 0.32 0.60 0.88
Perceived learning assistance (5) 0.93 0.76 0.60 0.55 0.63 0.52 0.87
Perceived academic performance (6) 0.91 0.83 0.49 0.47 0.48 0.40 0.68 0.91

Note: Composite reliability (CR), Average Variance Extracted (AVE).
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Additionally, the sample size of the survey is small (although sufficient) to use covariance-based SEM. For example, Marsh, Hau,
Balla, and Grayson (1998) recommend a minimum sample size of 200 for covariance-based SEM analysis. The sample size of this
study is 249, which meets the minimum requirement for covariance-based SEM. However, the results might not be reliable enough
as this is on the borderline for the minimum requirement. On the other hand, a rule of thumb for the required sample size in PLS is
that the sample size should be at least ten times the most complicated multiple regression in the model (Barclay, Higgins, &
Thompson, 1995). The sample size of this study meets this requirement very well. Thus, PLS is the right technique for conducting
the analysis.

The smartPLS tool (Ringle, Wende, & Will, 2005) has been used to test the research model using the quantitative data in this paper. The
qualitative data was content analyzed and used to support the findings of the PLS model.

3.3.2. Instrument validation
We followed the procedures outlined by Gefen and Straub (2005) to test discriminant and convergent validity. Discriminant validity

refers to whether the itemsmeasure the construct in question or other (related) constructs (Gefen & Straub, 2005). We verified discriminant
validity using correlation matrix and factor analysis. Table 4 shows the correlation matrix with the square root of average variance extracted
(AVE) values presented diagonally. The square root of the AVE value for the variables is consistently greater than the off-diagonal correlation
values, suggesting satisfactory discriminant validity between the variables (Fornell & Larcker, 1981). The “item to latent variable correlation”
values obtained from factor analysis are shown in Table 5. It shows that all items have cross-loadings coefficients lower than the factor
loading on their respective assigned latent variable, suggesting that discriminant validity on the item level is met for all the constructs
(Gefen & Straub, 2005).

Convergent validity indicates the extent to which the items of a scale that are theoretically related are also related in reality. Convergent
validity is ensured by comparing the item loadings, composite reliability (CR), and AVE values. All items have significant (p < 0.001) path
loadings greater than the threshold 0.7 recommended Fornell and Larcker (1981). All the constructs have composite reliability values
between 0.91 and 0.96, fulfilling the recommended value proposed by Nunnally (1978). Finally, all AVE values exceed the threshold of 0.5 as
recommended by Fornell and Larcker (1981). Overall, these tests of validity and reliability provide us with a high degree of confidence about
the scale items used in testing our research model.
4. Results and discussions

4.1. PLS results

Fig. 4 shows the PLS results of the hypothesized model. Perceived usefulness (b ¼ 0.50; p < 0.001) and perceived ease of use (b ¼ 0.22;
p< 0.01) predict e-learning system use and explain its 45% variance. In turn, e-learning system use (b¼ 0.14; p< 0.05) along with perceived
Table 5
Item to latent variable correlations.

Items E-learning
system use

Perceived community
building assistance

Perceived usefulness Perceived
ease of use

Perceived
learning assistance

Perceived academic
performance

USE-1 0.95 0.38 0.63 0.50 0.57 0.50
USE-2 0.95 0.39 0.64 0.55 0.57 0.44
CB-1 0.34 0.81 0.33 0.19 0.44 0.38
CB-2 0.37 0.87 0.40 0.38 0.58 0.50
CB-3 0.30 0.85 0.32 0.30 0.48 0.44
PU-1 0.62 0.41 0.84 0.54 0.62 0.48
PU-2 0.64 0.40 0.89 0.63 0.59 0.48
PU-3 0.57 0.35 0.83 0.56 0.55 0.42
PEOU-1 0.56 0.37 0.66 0.83 0.52 0.40
PEOU-2 0.44 0.23 0.53 0.87 0.42 0.30
PEOU-3 0.54 0.29 0.52 0.88 0.50 0.40
PEOU-4 0.51 0.35 0.55 0.85 0.54 0.44
LA-1 0.53 0.47 0.62 0.54 0.81 0.50
LA-2 0.52 0.51 0.60 0.51 0.92 0.60
LA-3 0.52 0.47 0.63 0.55 0.92 0.60
LA-4 0.50 0.59 0.53 0.40 0.82 0.64
AP-1 0.51 0.51 0.51 0.47 0.62 0.91
AP-2 0.38 0.44 0.43 0.33 0.60 0.90



Use antecedents (Phase 1)   Use (Phase 2)  Use outcomes (Phase 2) 

TAM 

Perceived 
usefulness 

E-learning 
use 

Learning 
assistance 

Perceived 
ease of use  

Community 
building  

Academic 
performance 

0.5*** 

0.33***

0.28**

0.14*

0.15* 0.34***

0.20**

0.56***

0.22** 
0.09ns

0.15*

R2 = 0.22

R2 = 0.54 

R2 = 0.60

R2 = 0.45

*p < 0.05; **p < 0.01; ***p < 0.001; ns: non-significant 

Fig. 4. PLS Model results.

A.K.M.N. Islam / Computers & Education 69 (2013) 387–399 395
usefulness (b ¼ 0.33; p < 0.001), perceived ease of use (b ¼ 0.15; p < 0.05), and perceived community building assistance (b ¼ 0.34;
p < 0.001) predict perceived learning assistance and explain its 60% variance. Also, e-learning system use (b ¼ 0.15; p < 0.05) along with
perceived usefulness (b ¼ 0.28; p < 0.01) predict perceived community building assistance. In turn, both perceived learning assistance
(b¼ 0.56; p< 0.001) and perceived community building assistance (b¼ 0.20; p< 0.05) predict perceived academic performance. Taken as a
whole these two predictors of perceived academic performance explained 54% of its total variance.

4.2. Discussions

The hypothesized relationships of the TAM model were supported in this study. Perceived usefulness had a significant influence on e-
learning system use. The qualitative data also supported this finding. For example, one student wrote the following:

“.Finding all course materials in one place is great.”

We also found that perceived ease of use also influences e-learning system use significantly. The predictive strength of perceived ease of
use is weaker than that of perceived usefulness. This finding is in line with IS adoption studies (Venkatesh & Davis, 2000).

The other hypotheses were not tested empirically in the prior literature, although evidence from prior studies can be compared to our
findings. The hypotheses are discussed below.

First, our study results revealed that perceived usefulness strongly influences both perceived learning assistance and perceived com-
munity building assistance.

Many prior studies found that IT can be effective and students’ performance can be improved in hybrid environment (e.g., Alvarez et al.,
2013; Inayat, Amin, Inayat, & Salim, 2013). In fact, the target e-learning system in this study offers several useful facilities that may assist
students in their study. Downloading learning materials at any time, receiving course-related news, group discussion facilities with the
possibility of storing old discussions for future reference, and online examination are very useful features not only for part-time students but
also for full-time students. The e-learning system allows participation in many courses while being in different geographical location. Based
on these points, it is expected that the perceived usefulness of the target LMS would have a very strong impact on the students’ perceived
learning assistance.

The media synchronicity theory (MST) (Dennis, Fuller, & Valacich, 2008) sheds further light on our finding regarding the relationship
between perceived usefulness and perceived learning assistance. According to theMST, synchronicity, defined as a state inwhich individuals
are working together at the same time with a common focus is a predictor of communication performance. There are three key capabilities
of a media that enable effective communication: parallelism, reprocessibility and rehearsability. Parallelism refers to the medium’s capa-
bility to support multiple and simultaneous conversations. Reprocessibility refers to the medium’s capability to support reexamining and
revisiting of a message. Finally, rehearsability refers to the medium’s capability to support reediting and refining amessage before sending it
out. Moodle offers these three key media capabilities meaning that the synchronicity Moodle can support appropriately matches the
synchronicity that the communication process requires in an online learning environment. For example, the participants in Moodle can
conduct multiple group discussions. Participants can edit message before sending it to the recipients. Finally, Moodle is able to document
conversation history for future reference. Additionally, the students may ask for face-to-face classroom discussions if something is unclear in
the online discussions. The key Moodle capabilities along with the possibility of face-to-face in-depth discussions are expected to assist
students in their learning (Dennis et al., 2008).

Our finding regarding the relationship between perceived usefulness and perceived learning assistance can be compared to the findings
of Johnson et al. (2008). In particular, they conceptualized course performance, course satisfaction and course instrumentality as the
measures of e-learning effectiveness. They concluded that perceived usefulness has a significant impact on both course performance and
course satisfaction. This implies that the e-learning system provides learning assistance to the students in their courses, and thus students
remain satisfied and achieve better course performance.

Based on the above discussions, we conclude that our finding about the association between perceived usefulness and perceived learning
assistance is indirectly supported by prior literature. The qualitative data also provides further support for our findings. Some of the sample
quotes in this regard are as follows:
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“..The best thing about Moodle is that you don’t miss anything important..”

“..I often cannot attend the lecture due to my work, however through the Moodle course pages I always get the information about what is
going on. It helps me to remain upto date with the course..”

“..For one course, we had good group discussion on Moodle. The topic was good, and all the students participated and Moodle worked well
which made me inspired by the course and assignment in general..”

Our finding regarding the relationship between perceived usefulness and perceived community building can be compared to the findings
of prior studies. For example Deng and Tavares (2013) found that online learning environment provides students a sense of community.
Similarly, Kim, Kwon, and Cho (2011) found that a learning platform’s media availability (chat, video, audio, discussion board) influences
social presence. Thus, our finding about the association between perceived usefulness and perceived community building assistance is
supported by prior findings. The qualitative data also provides further support for our finding. For example, one student wrote the following:

“..I really like Moodle. It allows me to communicate with all participants without knowing their email addresses. Once I was introduced to
another student in Moodle in a course and guess what we are still working together in groups in other courses..”

Second, it is interesting to observe that perceived ease of use was very weak in predicting perceived learning assistance. We also
observed that it had a non-significant impact on perceived community building assistance. According to our evaluation, the weak and non-
significant influences can be explained based on prior research findings. In particular, adoption studies found that perceived ease of use is
weak at predicting the usage intention for experienced users (Davis, 1989; Venkatesh & Davis, 2000). Following this, perceived ease of use
was not included in the IS continuance model (i.e., a post-adoption model) (Bhattacherjee, 2001). In our study, the majority of respondents
were experienced (i.e., they were in post-adoption stage) with the target system (see Table 3). Also, the number of functionalities of the
target system used by the students was limited (see Fig. 3), consequently it was easy for them to gain experiencewith such a limited number
of features. Thus, students placed low importance on perceived ease of use and put more importance on perceived usefulness when
evaluating the effect of the e-learning system on their study.

Third, we found that e-learning system use also has very weak influences on both perceived learning assistance and perceived com-
munity building assistance. Prior research evidence suggests that mixing face-to-face teaching with online activities results better learning
outcomes (Woods et al., 2004). For example, Liaw (2008) found a high correlation between e-learning system utilization and e-learning
effectiveness in his study. McGill and Klobas (2009) found e-learning system utilization influences students’ perceived learning impact. Cho
et al. (2007) found that students are inclined to explore new social ties and links when they participate in a computer supported collab-
orative learning environment. Thus, we conclude that our findings are indirectly supported by prior findings.

It is interesting to observe that in contrast to the prior findings we found e-learning system use had very weak influence on both learning
assistance and community building assistance. The interpretation of this finding is that the extensive use of an e-learning system does not
necessarily bring benefits to students. Hence e-learning systems should be used in such a way that can help to learn and increase
collaboration. Such effective utilization largely depends on an educator’s capabilities of building an effective collaborative learning envi-
ronment for the students. Shee and Wang (2008) in this regard pointed that an e-learning system offers educators and students “possi-
bilities”, instead of “ready to use” resources. In this regard, while the effectiveness of a general information system is based on the
performance of individuals, an e-learning system’s effectiveness largely depends on collaboration between individuals (both educators and
students). Thus, educators’ roles and teaching models are very critical in order to build a successful collaborative learning environment
(Chen, Kinshuk, Wei, & Liu, 2011).

The qualitative data provides further support to this. Some of the sample quotes in this regard are as follows:

“..All teachers do not know how to use Moodle, some teachers know but they don’t take the full advantage of Moodle..”

“..Moodle sites work best when the teachers put timely and valuable information there..”

“..I have the feeling that teachers do not really want us to take full advantage of Moodle. For example, the teachers do not really encourage us
to use discussion forums. In addition they do not allow us to put external links to the Moodle page which could be important for learning..”

Fourth, We found that perceived community building assistance affects both perceived learning assistance and perceived academic
performance. These findings imply that the use of e-learning systems helps students build a social network with educators and other
students, and leads to more effective learning and better grades. Our finding suggests that building a social community among students and
educators is necessary for better academic outcomes in an e-learning environment. In fact, a number of prior studies found that building a
sense of community is necessary for successful learning outcomes (e.g., Inayat et al., 2013; Woods et al., 2004).

Finally, we found that perceived learning assistance predicts students’ perceived academic performance. This implies that the students
felt the use of the e-learning system was contributing to their learning process in a positive way, and this was reflected in their academic
performance.
5. Implications and limitations

5.1. Theoretical implications

The study findings have four major theoretical implications for e-learning adoption research. First, in a broad sense, the study inves-
tigated how TAM variables influence e-learning usage outcomes. While prior studies only investigated the adoption and use of e-learning
systems, this study went beyond e-learning adoption and provided insights into the outcomes of e-learning system adoption and use. It
developed a complete nomological framework by employing e-learning adoption antecedents/determinants, e-learning adoption behaviors,
and e-learning adoption outcomes. The framework has been developed specifically for technology enhanced learning contexts and can be
used as the starting point for building research models for future investigations in the field of e-learning research.
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Second, we conceptualized three e-learning system adoption outcome constructs: perceived learning assistance, perceived community
building assistance, and perceived academic performance. We explored the relationships between these constructs as well as the influence
of e-learning system use determinants (i.e., perceived usefulness and perceived ease of use) on these constructs.We observed that perceived
learning assistance is the most critical factor for achieving better academic performance. In this regard, we suggest future studies should
focus on how to improve students’ perceived learning assistance. Important design-related features such as relevance, clarity, organization,
interaction, etc. have been suggested as important for building successful e-learning platforms (Kember, McNaught, Chong, Lam, & Cheng,
2010). Thus, we suggest future studies should focus on how these design features influence perceived learning assistance as well as
perceived community building assistance.

Third, we also observed that perceived community building plays an important role in shaping perceived learning assistance and
perceived academic performance. This finding implies that the success of e-learning systems heavily depends on collaboration between the
participants. Hence, we suggest future research should put more effort into investigating how to build a collaborative e-learning envi-
ronment in order to influence students’ academic performance positively.

Finally, the proposed model can be used to compare different learning platforms as well as different course pages in a single learning
platform in terms of their effectiveness and the assistance they offer students in their studies. Such research will be highly valuable for
practitioners as well.

5.2. Practical implications

This paper has three practical implications. First, the study found that e-learning system adoption determinants (perceived usefulness
and perceived ease of use) have significant influence on perceived learning and community building assistance. Consequently, we suggest
developers build useful and easy to use e-learning systems in order to improve students’ learning outcomes. We found that developing
easy to use and useful systems also leads to more usage by students. However, we suggest educators remember that increased usage of e-
learning systems may not lead to more effective learning and better community building. We advise educators choose their teaching
approach based on their students’ learning approach and the type of the course. They are advised to put sufficient effort into building a
learning environment based on their chosen teaching approach for that particular course. They should add enough functionality to a
course page to build an effective learning environment that supports the underlying pedagogy. A pre-requisite for this is to learn the
system more thoroughly and understand what teaching approaches are supported by the available e-learning platform in order to extract
the maximum benefit from it. For this purpose, they are advised to read the instruction manuals and participate in training sessions –

when offered. We suggest educators play more active roles in course pages, such as keeping them up-to-date, uploading learning material
before face-to-face lectures, moderating, and participating in student discussions when necessary. In addition, they are required to
encourage students to use the available functionalities so as to gain the maximum benefit. To encourage the students, they could also
announce some incentives. For example, they may announce the possibility to give bonus points to those students who actively participate
in the discussion forums.

Second, an education institute’s management is advised to ask educators to utilize e-learning systems. They should ensure users’
effective usage of an e-learning system. Toward this end, they should ask the unit responsible to arrange training for both students and
educators on how to most effectively use the e-learning systems. Training would improve users’ perceptions regarding the e-learning
systems. This would lead to the effective usage of such systems. Conversely, if they do not gain enough expertise, they are less likely to use
these systems or they may not be able to gain the full benefits of such systems, which may result in ineffective online collaboration. In turn,
ineffective collaboration may have an adverse effect on student learning.

Finally, the proposedmodel has a diagnostic value at all stages of the system implementation and usage process. An e-learning system like
Moodle evolves over time; new functionalities are added and architectural changes occur. In addition, as Moodle is an open source system,
local designers also have the option to customize it according to organizational needs. Therefore, it is important to diagnose usefulness and
ease of use of design features and their effects on e-learning usage outcomes at any point within the system development lifecycle.

5.3. Limitations and future research

The study has several limitations that need to be acknowledged. These limitations provide ideas for future research as well. First, this
study was conducted in a university setting and caution should be taken when generalizing the findings of this study to business orga-
nization settings. It would therefore be useful to replicate this study in different contexts to further validate the model proposed in this
paper.

Second, this study investigated the influences of the basic TAM factors on e-learning system usage outcome related factors. Future
studies should be conducted to investigate the influences of other important factors that have been identified in prior adoption research on
e-learning system usage outcomes. For example, investigating how the factors of the UTAUT (Venkatesh et al., 2003) are related to the e-
learning system usage outcomes would an important topic for future research.

Third, e-learning system usage was measured on an abstract level in this study. Jasperson et al. (2005) described several usage behaviors
such as individual feature adoption, individual feature use, and individual feature extension as important adoption behaviors. Research
focusing on how to affect such behaviors would be highly relevant for practitioners. In addition, further research could be conducted on
understanding how these behaviors may influence e-learning outcomes.

Fourth, this study investigated only the influence of TAM variables on community building assistance. Prior research discussed several
factors such as sense of belonging, motivating user participation and relatedness that would influence community building assistance (Zhao
et al., 2012). In this regard, future research could be conducted on investigating how these factors along with the TAM variables would
influence students’ perceived community building assistance.

Finally, self-reported measures were used to test the proposed research model. In fact, it was not possible to get objective data on
actual usage and grades due to the issue of privacy. Thus, we suggest future research could test the proposed model using objective
measures.
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Appendix A. Survey questionnaire
Construct Item

Phase 1
Perceived ease of use (Hong et al., 2006) PEOU-1: My interaction with Moodle is clear and understandable

PEOU-2: Interacting with Moodle does not require a lot of mental effort
PEOU-3: I find Moodle to be easy to use
PEOU-4: I find it easy to get Moodle to do what I want to do

Perceived usefulness (Limayem et al., 2007) PU-1: Using Moodle is of benefit to me
PU-2: The advantages of Moodle outweigh the disadvantages
PU-3: Overall, using Moodle is advantageous

Phase 2. Students were asked to answer the following questions based on their last three months experience with Moodle
E-learning system use (Sun et al., 2009) USE-1: I use Moodle frequently in this academic period

USE-2: I use Moodle heavily during my study
Perceived academic performance (Liaw, 2008) AP-1: I anticipate good grades in such courses where Moodle is used heavily

AP-2: I anticipate better grades in such courses where some of the in-class activities
are replaced by Moodle (online) activities

Perceived community building assistance (Islam, 2012b) CB-1: Moodle provides opportunities to establish personal contact with teachers
CB-2: Moodle makes it easy to do group work
CB-3: Moodle provides opportunities to establish new contacts with other students

Perceived learning assistance (Islam, 2012b) LA-1: Moodle provides flexibility of learning with regard to time and place
LA-2: Moodle assists learning performance
LA-3: Moodle assists learning efficiency
LA-4: Moodle assists learning motivation
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