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ABSTRACT

The proliferation of digital and mobile devices, including; smart
phones and tablets has led policy makers and practitioners to include
these ubiquitous technologies in the realms of education. A thorough
review of the relevant literature suggests that both students as well as
their course instructors are becoming increasingly acquainted with
the adoption of education technologies in the higher educational
context. Hence, this study explores the university students’ readiness
to engage with the virtual learning environment (VLE). The
methodology has integrated measuring items that were drawn from
the educational technology literature, including the unified theory of
acceptance and use of technology, to better understand the students’
perceptions towards VLE. It investigated whether they were
influenced by their instructors or by fellow students to use VLE. The
results suggest that most of the research participants were using this
technology as they believed that it supported them in their learning
outcomes. The findings also revealed that the students were not
coerced by their course instructors or by other individuals to engage
with VLE. Moreover, the university’s facilitating conditions had a
significant effect on the participants’ usage of VLE. In conclusion,
this contribution puts forward key implications to practitioners. It
also clarifies the limitations of this study and proposes future
research directions.
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1. INTRODUCTION

Many individuals hailing from different demographic and socio-
cultural backgrounds are continuously connected to the Internet via
their mobile devices ([1]). They are increasingly becoming more
experienced in the use of mobile apps as they engage with them
regularly, on a daily basis ([2]). Most of these individuals perceive
that these pervasive technologies are important for them, as they have
improved the quality of their lives ([3]).

However, whilst mobile technologies may seem to be embedded in
our lives, one cannot generalize that individuals are actively
engaging with them in a similar manner. There may be different
segments in society who for different reasons are still not availing
themselves of the latest technologies or may not possess adequate
and sufficient digital skills ([4]). Educators and policy makers may
wrongly perceive that today’s students are interested in the latest
innovations. They may erroneously presume that all students are
technically-adept. This may not always be the case. There may be
young adults and adolescents who may not be as digitally skilled as
their peers due to various factors ([2]). As a result, unskilled
individuals may go unnoticed or undetected in our educational
system. Moreover, academia may hold wrong perceptions, as they
may stereotype the young individuals’ preferred learning styles ([5]).
The students may hold positive or negative attitudes towards
different technologies as they possess different skills and cognitive
abilities ([6], [7], [8]). Some researchers contend that although the
young students are more exposed to information and communication
technologies (ICTs) than their older counterparts, their predisposition
to use education technologies remains a major issue that is still
relatively underexplored in academia ([9], [10]). This argumentation
suggests that the provision of education needs to adapt to today’s
realities.

A systematic review of the academic literature reported that the
students were disappointed ([11]), dissatisfied ([12]), and disengaged
([13]) as they perceived that their educational institutions’ teaching
methods were outdated and irrelevant for them. Many academic
contributions implied that several universities need to update their
courses as they should improve their content and the modes of
delivery ([14]). Educators and authorities should provide relevant
learning resources to their students, as they will support them during
their learning journey ([15]). Many teachers are increasingly using
the educational technologies in their classrooms ([15], [16]).
However, a few studies in post-compulsory, education suggest that
students are not always willing to engage with the mentioned
technologies ([17]). For instance, they may decide to use their smart
phone or tablet for non-academic purposes. Notwithstanding, the use
of digital and/or mobile learning technologies are not always
available in all subjects and disciplines. Moreover, the individuals’



disposition towards online (and mobile) learning varies considerably
according to the demographic variables, including; age, gender,
experience and nationality ([18]). Therefore, there may be different
intrinsic motivations that can explain the rationale why students
accept (or reject) specific educational technologies ([6], 19]).

1.1 The Research Question

This study builds on the foundations of the extant literature in
academia as it explores the university students’ attitudes and
intentions to utilize the university’s virtual learning environment
(VLE). The individuals who are confident about using the digital
media are more likely to adopt the university’s mobile learning
technologies that are readily available through VLE ([20], [21]).
However, other factors, including the students’ social influences as
well as the respective institution’s infrastructure and resources may
trigger the students to avail themselves of particular learning
technologies ([22]). Perhaps, the students may not be motivated to
access VLE through their computer or via mobile applications
(apps). Alternatively, they may not be encouraged by their course
instructors to use the digital or mobile technologies to access their
online resources.

In this light, this study has empirically validated a number of
measuring constructs that were drawn from well-established
theoretical frameworks in educational technology. Specifically, this
research hypothesizes that there are significant and positive
relationships between the university’s facilitating conditions; the
technology acceptance of mobile apps and the students’ readiness to
use them as learning resources. Moreover, this study presumes that
the research participants could have been pressurized by their course
instructor and/or by other individuals to engage with these
technologies. These issues can possibly have positive and negative
influences on their intentions to utilize the mobile apps in higher
education.

2. LITERATURE REVIEW

2.1 The Conceptual Development and the
Formulation of Hypotheses

Mobile learning can be implemented across different levels of
education. However, it is highly relevant in the higher educational
context, as the university students will already have their own mobile
devices [23]. A thorough review of the literature suggests that there
are a few empirical studies that have explored the students’ readiness
to use VLE technologies through a mobile device; although there are
a number of studies that have investigated the users’ acceptance of
other educational technologies, including; digital learning resources,
WebCT or Moodle systems ([15]). Several academic studies relied
on valid and reliable measures that were drawn from the Theory of
Reasoned Action, The Theory of Planned Behavior, the Technology
Acceptance Model or the Unified Theory of Acceptance and Use of
Technology, among others. Very often these theories suggested that
the individuals’ behavioral intention to use technological innovations
is an important factor that determines whether they will actually
utilize them [22].

Many studies have explored the relationship between the behavioral
intention and actual usage of technology in different contexts ([24],
[25], [26]). The individuals’ intentions to use educational
technologies could determine whether they will actually use (or
reject) them ([23], [26], [27]). Hence, there is a strong relationship

between the behavioral intention and actual usage ([28], [29]). This
leads to the first hypothesis:

H1: There is a positive and significant relationship between the
participants’ behavioral intention to use the virtual learning
environment and their active engagement with it.

The individuals’ behavioral intention to use certain technologies
could be determined by their attitude and is possibly conditioned by
the perceived usefulness and ease of use of information systems ([8],
[21], [23], [30]). Many academic studies have relied on the
technology acceptance model (TAM)’s constructs to investigate the
individuals’ perceived usefulness and ease of use of technology
([30]). TAM has received empirical support in academia for being
robust in predicting technology adoption in the realms of education
([31], [32]). The perceived ease of use is the degree to which a person
believes that using a particular system would be free of effort ([30]).
Therefore, the ease of use of technology has a significant direct effect
on its usefulness ([23], [30]). In simple words, if the technology is
easy to use the individuals can benefit from it. This leads to the
second hypothesis:

H2: There is a positive and significant relationship between the
participants’ perceived usefulness and their ease of use of the virtual
learning environment.

The perceived usefulness of technology has often been defined as the
degree to which a person believes that using a particular system
would enhance his or her job performance [30]. Hence, the perceived
usefulness is concerned with the expected overall impact of the
technology on the individual’s job performance (in terms of process
and outcome). The usefulness of the technology has a direct effect on
the individuals’ intention to use it ([29]). Other researchers
contended that the individuals’ behavioral intention is affected by
attitude toward usage, as well as by the direct and indirect effects of
perceived usefulness and ease of use ([30]. [31]. [32]). This
argumentation leads to the following hypotheses:

H3: There is a positive and significant relationship between the
participants’ perceived ease of use of the virtual learning
environment and their attitudes towards it.

H4: There is a positive and significant relationship between the
participants’ perceived usefulness of the virtual learning
environment and their attitudes towards it.

HS5: There is a positive and significant relationship between the
participants attitudes and intentions to utilize the virtual learning
environment.

Other researchers recommended that TAM should be supplemented
and extended by using the subjective norm construct ([10], [33]).
Academic commentators argued that TAM should include additional
variables that are related to both human and social change processes.
Therefore, empirical studies have integrated elements from different
theoretical models on technology acceptance and empirically
validated them. They included external variables like subjective
norms and facilitating conditions, among others, to examine the
individuals’ behavioral intentions to use educational technology
([29]. [32], [33]). Very often, the individuals’ social influences
construct was found to be a direct antecedent of behavioral intention
to use the technology ([10], [22]) The individuals can be pressurized
or influenced by their course instructors and/or by their peers to



engage with the technologies. Moreover, the universities’
infrastructure and the provision of training, support, and access to
technology can facilitate the individuals’ readiness to utilize the
technology ([15], [33], [34]). The universities’ facilitating conditions
can be a direct antecedent for the individuals’ intention to use the
technology and/or for its usage. These arguments lead to the last
hypotheses:

H6: There is a positive and significant relationship between the
participants’ social influences and their intention to utilize the virtual
learning environment

H7: There is a positive and significant relationship between the
university’s facilitating conditions and the students’ behavioral
intentions to use the virtual learning environment.

HS8: There is a positive and significant relationship between the
university’s facilitating conditions and the students’ usage of the
virtual learning environment.

3: METHODOLOGY

This study involved the administration of a survey questionnaire
consisting of 26 multiple choice questions. The research participants
were all registered students who were following full-time or part-
time courses at the University of Malta (UM). The university
registrar forwarded an email that informed the students about the
rationale of this study. It also provided some guidelines on how to
complete the questionnaire. The respondents could complete the
questionnaire in less than ten minutes. They were expected to tick the
most appropriate responses as they had to indicate their level of
agreement with the survey’s questions on a five-point Likert scale.
Respondents were asked to indicate the strength of their agreement
or disagreement with the statements. Responses were coded from 1
(strongly disagree) to 5 (strongly agree) with 3 signaling indecision.

The survey’ measures were adapted from key theoretical
underpinnings, including; the Technology Acceptance Model ([8],
[30]), the Unified Theory of Acceptance and Use of Technology
([29], [33]) and the Theory of Planned Behavior ([7], [28], [34]). The
questionnaire consisted of 26 multiple choice questions including
three demographic ones. It explored the participants’ perceived
usefulness (4 items); perceived ease of use (4 items); attitudes
towards the use (2 items) of the mobile learning technologies; social
influences from other individuals, including educators and/or class
mates (3 items); behavioral intentions (3 items); usage of mobile
learning technologies (3 items), as well as the facilitating conditions
at their university (4 items). In the last part of the questionnaire, the
participants provided further information about their age and gender.
They also indicated how long they had used the mobile learning
technologies at UM (as they disclosed their experience with the
mentioned technology).

4. RESULTS
4.1 The Research Participants

The frequency table reported that there were seventy-five females
and sixty-three males (n=138) who participated in this study. The
respondents were classified into five age groups (18-23; 24-29; 30-
35; 36-41 and over 42 years of age). The majority of the research
participants were between 18 and 23 years of age (n=93), followed
by those aged between 24 and 29 years (n=27). Most of the
respondents (n=48) indicated that they had been using VLE between
2-3 years. Almost a quarter of the research participants (n=33, 24%)
have used this technology for less than a year. Most of the

respondents were following courses in arts and humanities (n=21),
and this figure was closed followed by those who pursued courses in
the realms of education (n=19).

4.2 The Descriptive Statistics

The researcher assessed of the mean (M) scores, the standard
deviations (SD) as well as the skewness and kurtoses of the
responses. These values provided an indication of the students’
perceptions towards the surveys’ measuring items. The respondents
indicated that they agreed with the questionnaire’s statements, as
there were high mean scores above the midpoint (3) that signaled a
possible indecision. There was only one value (that represented a
behavioral intention item) that was slightly below 3 (i.e. M=2.93).
Moreover, the SD indicated that there were small variances in the
participants’ responses. The values of the SD ranged from 0.743 to
1.31, that indicated a narrow spread around the mean. The kurtosis
index indicated that there was a normal distribution in the dataset
except for three items that belonged to the perceived ease of use
measuring scale. The distribution of values was not always
symmetrical as the skewness value was more than twice the standard
error for several items. Moreover, the distribution had a long-left tail
for most items, as suggested by the negative skewness results.

4.3 The Principal Component Analysis

The Kaiser Meyer Olkin test that measures the sampling adequacy
reported a KMO of 0.654. This value was acceptable; it was well
above 0.5 (Field, 2005). Moreover, Bartlett’s test of sphericity also
revealed sufficient correlation in the dataset to run a principal
component analysis (PCA) since p < 0.001. Therefore, PCA was
used to assess the construct validity. It explored the degree to which
a construct differs from other constructs. At the same time, the data
was compressed and reduced to obtain a factor solution of salient
components that shared relevant similarities (and differences). The
varimax rotation was used to reconstruct the seven composite factors.
The factor loadings referred to the correlation between each retained
factor and each of the original variables. Their values varied between
-1 and +1. They indicated the strength of relationship between a
particular variable and the factor, in a way similar way to correlation.
This study identified significant factor loadings of 0.5 or above.
Table 1 presents the results of the principal component analysis. It
features the seven extracted factor components, together with their
respective eigenvalues, cumulative variance explained (%) as well as
the values of Cronbach’s alpha.

Table 1. Results from the Principal Component Analysis

\(Component [nitial Eigenvalues [Rotation Sum of |Alpha
Square Loading;

[Eig. % of Var.|Cum. %  |[Eig. |% of Var. (Cum. %
1 Perceived Ease4.800  [25.468  [25.468 3.226(17.117  |17.117 0.92
of Use
2 Behavioral — [2.526 13.399  [38.868 2.190|11.620  [28.737 0.89
Intention
3 Social 2.202 11.681  [50.549 1.8521(9.823 38.560 0.86
Influences
4 Perceived 1.597 8.471 59.020 2.000|10.611  H9.171 0.85
Useful
S Facilitating  [1.305  (6.921 65.941 2.386]12.658  61.828 0.82
(Conditions
6 Attitude 1994 5.276 [71.216 1.639 [8.697 70.526 0.79
7 Use 1922 4.892 76.109 1.05215.583 76.109 0.76

Typically, the variables with the highest correlation scores had
mostly contributed towards the make-up of each component. The
factor components accounted for 76% of the variance. The
Cronbach’s alpha assessed the reliability of the multi-item scales



used in this study. The findings reported alpha values that were
higher than 0.7 (i.e. the recommended threshold) for all constructs.
The alpha coefficient ranged from 0.76 to 0.92. These results suggest
that the measures were reliable and internally consistent.

4.4 Multivariate Regression Analysis

The researchers relied on a regression analysis to investigate the
hypothesized relationships of this study. We chose the stepwise
procedure to identify the significant constructs, where the p-value
was less than the 0.05 benchmark Therefore, the insignificant
variables were excluded without appreciably increasing the residual
sum of squares. The first five hypotheses tested the hypothesized
relationships appertaining to the Technology Acceptance Model,
whilst the latter three hypotheses integrated other constructs, namely;
social influences and facilitating conditions.

HI1: The results from the regression analysis suggested that the
individuals’ behavioral intentions anticipated their usage of the VLE
technology, where the adj. 12 = 0.418 and the t value = 2.235). This
relationship was significant as p = 0.026. H2: There was also a
positive and significant relationship between the students’ perceived
ease of use of the VLE technology and its perceived usefulness,
where the adj. 12 = 0.303 and the t value = 1.904. This relationship
was significant as p =0.043. H3: The students’ perceived ease of use
of VLE had a positive and very significant effect (p<0.001) on their
attitudes towards this technology. The adj. 12 = 0.157 and the t value
= 4.877. H4: Similarly, the students’ perceived usefulness of VLE
had a positive and highly significant effect (p<0.001) on their
attitudes towards it. The adj. 12 = 0.163 and t=3.984. H5: Moreover,
there was also a positive and significant relationship between the
students’ attitudes toward VLE and their behavioral intention to use
it as adj. 12 = 0.111 and t value = 5.136. The measurement of
significance indicated a confidence level of 97% (where p = 0.03).

H6: The individuals’ social influences did not have a significant
effect on the students’ behavioral intention to use VLE. In this case
the results were inconclusive as p > 0.05. H7: There were no
significant relationships between the university’s facilitating
conditions and the individuals’ behavioral intentions to use VLE.
Again, the findings were inconclusive as p > 0.05. H8: Nevertheless,
the facilitating conditions had a significant effect (p=0.02) on the
students’ usage of VLE, where adj. r2 = 0.435 and t value = 13.608.

S. CONCLUSIONS AND IMPLICATIONS

This study has validated previous empirical work in academia as it
explored the research participants’ technology acceptance to use
VLE. The findings revealed the factors that were having the most
significant effect on the students’ engagement with the mentioned
technology in a higher educational institution from southern Europe.
The results were congruent with other recent studies that have
explored the use of technology in higher education. The descriptive
statistics indicated that the participants perceived the VLE
technology as easy to use. Moreover, there were high mean scores
that represented the university’s facilitating conditions and the
individuals’ usage of technology. The results from the principal
component analysis also revealed that the most determining factors
behind the students’ engagement with this learning technology was
its simplicity and ease of use. This issue probably had an effect on
the participants’ intention to use the technology in the future. This
was clearly evidenced in the factor analysis.

The regression analysis clearly evidenced the positive and significant
relationships of the tested hypotheses. The perceived usefulness was

significantly corelated with the perceived ease of use. Both
constructs were the antecedents of attitude toward use. Moreover, the
latter construct preceded behavioral intention. Notwithstanding, this
study found a highly significant relationship between the university’s
facilitating conditions and the students’ utilization of VLE. On the
other hand, this study reported that there was no significant
relationship between facilitating condition and behavioral intention.
This study also indicated that there was no positive and significant
relationship between the students’ social influences and their
intention to use VLE. Similar findings reported that the social
influences had a negative impact on the individuals’ behavioral
intentions to utilize VLE. However, other researchers found that the
students are influenced by their course instructors to use the
university’s technologies in different contexts ([34], [35]). In
conclusion, this research has shown that VLE is increasingly being
utilized by many students hailing from various faculties. The students
themselves indicated that they considered this educational
technology as necessary to improve their learning journey. Hence,
there is scope for the university educators and policy makers to create
and adopt VLE technologies in addition to traditional teaching
methodologies, in order to deliver quality education.

5.1 Future Research Avenues

The researcher relied on a linear regression analysis to explore the
students’ acceptance and usage of VLE in higher education. The
number of respondents was more than sufficient to draw significant
inferences from the results. However, further research is necessary to
identify the factors that facilitate or hinder the students’ engagement
with these education technologies. A qualitative study could reveal
the students’ in-depth opinions and personal experiences on VLE.
Future studies can investigate the strengths and weaknesses of using
VLE for specific subjects. Other research can shed more light on the
design, structure and content of VLE as this technology can be
accessed through mobile apps, including smartphones and tablets.
Moreover, longitudinal studies could possibly provide a better
understanding of the students’ engagement with VLE technologies in
the long run. The students’ attitudes and perceptions towards VLE
can change over time, particularly as they become experienced users
of this technology.
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