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Abstract
Virtual learning environments (VLEs) are web-based software systems that enable students 
to interact with their teachers and classmates, access learning resources without restriction 
of time and place, and use cutting-edge Information and Communication Technologies. 
Nevertheless, VLEs are costly to develop and maintain. Clearly, many features of VLEs 
may not be as useful to learners as designers and stakeholders might think, resulting in 
waste of resources. With this possibility in mind, the purpose of this study was to evalu-
ate the effectiveness of the features of the VLE employed at Middlesex University. To that 
end, first, a scale with 11 items and 3 sub-dimensions was developed and tested through 
exploratory and confirmatory factor analyses to identify student perceptions of the (1) ben-
efit, (2) satisfaction, and (3) guidance, aiming at identifying student views on how ben-
eficial the system was, whether they were satisfied with it, and how they perceived the 
guidance provided through it, respectively. Next, the scale was administered to a sample of 
278 students to determine whether the perceptions differed depending on campus location, 
and grade level. Finally, questions were also asked to pinpoint the features of the VLE that 
the students found most useful and beneficial. Data were analysed through ANOVA, cor-
relation, and rank analyses. Results show that the students’ perception of the VLE did not 
significantly differ based on campus location or grade level. Two features of the VLE—lec-
ture capture and key concept videos—were the most beneficial resources for the students, 
whereas “lecture capture with PowerPoint slides and audio only,” discussion forums, and 
chat rooms, were not preferred. The students were not much enthusiastic to have access to 
blogs, audio/video conferencing facilities, wikis, or chat either.
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Introduction

Virtual learning environments (VLEs) are web-based systems that enable students to inter-
act with teachers and classmates, access learning resources anytime and anywhere, and use 
cutting-edge Information and Communication Technologies (ICTs) (Bergen et  al. 2012; 
Dillenbourg et  al. 2002; Martins and Kellermanns 2004). Along with the developments 
in ICTs, the role of VLEs in educational activities has become increasingly important 
(Walker et  al. 2014). Today, to support students and lecturers in the process of teaching 
and learning, almost all universities in the developed countries own some form of VLE 
such as Moodle or Blackboard (Bergen et al. 2012; Cassidy 2016). Browne et al. (2006) 
have stated in their longitudinal study that although there is a clear evidence that VLEs 
are increasingly popular in higher education, the use suffers from the lack of widespread 
change in pedagogic practices. Approaching to the problem from a different perspective, 
Khlaisang and Songkram (2019) have stated that using VLE systems can help improve the 
demand for higher education in the twenty-first century, especially knowledge acquisition, 
and cognitive skills development—one of the challenge of educating the digital genera-
tion. Nevertheless, VLEs are costly to develop and maintain in terms of time and budget. 
Considering that, many features of VLEs may not be as useful to learners as designers and 
stakeholders might think, which results in waste of valuable resources and money.

A VLE called “My Learning” is used by Middlesex University throughout its three 
campuses as well as at partner institutions. Based on our experiences and observations, we 
have the impression that many students are unable to benefit from the features of the VLE 
in the most effective way. This impression has led to the conduct of this research study.

We argue in this study that VLEs can be made more efficient (1) by taking into account 
how their users perceive them, and in connection with that, (2) by identifying the features 
of VLEs that are most useful to their users. To that end, the most useful features of the 
VLE were identified by referring to student opinions about the features in light of their 
perceptions of the VLE—namely their perceptions of benefit from, satisfaction with, and 
guidance provided by the VLE. The following section expand on the literature in these 
subjects.

Relationship between student perceptions and features of VLE

Benefit

The ‘one size fits all’ approach does not work when it comes to the use of VLEs in higher 
education. Students may not benefit from all features presented to them in a VLE. War-
burton (2009) underlines the problem of standardization for integrating technologies and 
resources into virtual environments. One of the findings discussed is the students’ perse-
verance in printing out online materials when they are able to access them anytime online 
(Pagram and Cooper 2011).

According to the Cognitive Theory of Multimedia Learning (Mayer 2009), human brain 
has a limited capacity of auditory and visual channels for processing information. Students’ 
being exposed to many features in VLEs may lead to cognitive overload and hinder cog-
nition and learning. A large number of components and options in the learning environ-
ment can direct attention towards different paths and distract students (Mayer and Moreno 
2002; Murray 2001; Paas et al. 2003; Rogers, 2001; Sweller, 2004), adversely affecting the 
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learning experience in VLEs. In this respect, removal of, or disabling the least beneficial 
features of VLEs can help eliminate this adverse effect.

Satisfaction

Measuring students’ satisfaction in using VLEs can help administrators and system devel-
opers identify the features most useful to students, and determine strengths and weaknesses 
of VLEs in order to refine them in the light of students’ needs and expectations (Kember 
and Ginns 2012; Westbrook 2006; Zerihun et  al. 2012). Herzberg’s Two-Factor Theory 
suggests that the presence of certain features in a VLE can prevent student dissatisfaction, 
motivate them to learn, and provide the foundations for innovation in technology-enhanced 
learning (Reed and Watmough 2015). According to Herzberg et  al. (1967), hygiene fac-
tors—that are usually related with extrinsic variables, and stem from politics, quality of 
leadership, relationships, job security and compensation—make people unsecure and 
uncomfortable, and thus, dissatisfied. On the other hand, motivators, or satisfiers—in rela-
tion to intrinsic factors involving responsibility, job satisfaction, recognition, achievement, 
opportunity for growth and advancement—lead to people’s satisfaction. Youn et al. (2005) 
applied this theory into education and identified four satisfiers (learning content itself, 
instructor’s teaching methods/styles, instructor’s subject matter expertise, and types of 
learning activities) and two dissatisfiers (instructional directions/expectations, and instruc-
tors’ participation level) within the context of an e-learning environment.

Student satisfaction is an essential component of quality online education (Bourne 
and Moore 2003), and there is a positive relationship between satisfaction and experience 
(Arbaugh and Duray 2002). Conrad (2002) claims that experience is likely to reduce user 
anxiety in online systems. Studies link student satisfaction to the features they prefer to 
have in VLEs (Frokjaer et al. 2000; Maki et al. 2000; Williams 1996). While student dissat-
isfaction can be related to the unavailability of some resources in VLEs, it may be reduced 
by ensuring the use of the standard features in VLEs, such as handbooks, contact informa-
tion for staff, access to previous modules, information on assessment, and further reading, 
which are favoured by both students and teachers (Reed and Watmough 2015). Assoodar 
et  al. (2016) have emphasized the significance of learner, instructor, course, technology, 
design and the environment to improve the satisfaction of learners. Chua and Montalbo 
(2014) have evaluated students’ satisfaction with the use of VLEs as a support technology 
in teaching. According to their findings, VLEs are effective as supportive tools to supple-
ment traditional classroom instruction as revealed by satisfied students.

Various studies emphasize that learners’ satisfaction in the use of VLEs affects their 
future use of such technologies (Cheng 2011; Lin 2012; Šumak et al. 2011; Sun et al. 2008; 
Toni Mohr et  al. 2012). It is apparent that students expect to use VLEs to support their 
studies (Bee 2013), and they increasingly rely on the use of VLEs to support their studies 
(Reed and Watmough 2015). Meeting student demands may prevent the feeling of dissatis-
faction and enhance both teaching and learning.

Guidance

Many studies reveal clues about student perceptions of teacher guidance in VLEs. Stud-
ies emphasize that students do need such guidance in VLEs. This is because students tend 
to prefer functionalities and tools that support studying independently, such as self-study 
and self-assessment, and they prefer the opportunity to consult experts rather than learning 
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collaboratively as part of communities (Berlanga et al. 2010). In this respect, Naveh et al. 
(2010) have discussed the importance of responsiveness of course staff in VLEs. Al 
Ghamdi et al. (2016) have emphasized communication and interaction between tutors and 
students through a VLE in a distance learning course. They have reported a significant 
correlation between the overall adopted teacher immediacy (verbal and non-verbal) and 
overall online participation and satisfaction of students in the distance education course. 
Moreover, contact information for staff (Graven et  al. 2006; Reed and Watmough 2015) 
and support (Lee et al. 2011) are features that have stood out in many studies that students 
expected to find in VLEs. These suggest that teacher guidance is something that has to be 
maintained in order to improve the effectiveness of VLEs.

Features of VLEs

There are a number of studies in the literature examining features of VLEs that students 
appreciate. Some examples are presented here. Graven et al. (2006) have shown in a lon-
gitudinal study that the vast majority of staff and students favour the introduction of mini-
mum standards. They have identified specific features that should be incorporated into a 
VLE, for example handbooks, contact information for staff, access to previous modules, 
assessment information, and further reading. The National Student Survey data showed 
that students wanted records of lectures, improved feedback, and up-to-date information 
on changes to timetabled activities in a VLE as well as more computers to access online 
resources (Reed and Watmough 2015).

Naveh et al. (2010) has underlined the importance of content completeness, content cur-
rency, ease of navigation, ease of access, and course staff responsiveness in VLEs. Chua 
and Montalbo (2014) have suggested focusing on the learner interface, learning commu-
nity, content, and usefulness of VLEs. Akritidou and Tsiatsos (2008) have emphasized 
designing personalized VLEs to support learners’ different needs and preferences.

Attention must be paid to the use of audio-visual materials on VLEs too. Rienties et al. 
(2016) have reported that several VLEs provide online help with step-by-step instructions 
for users to follow in the form of instructional audio-visual recordings that are shared 
either on VLEs or on other well-known platforms such as YouTube. Goldman et al.(2014) 
have claimed that a combination of audio-visual materials and text serve better to learners 
than the practice of offering them individually. Nevertheless, there are also studies showing 
the effectiveness of videos (e.g., short YouTube clips) on their own (Giesbers et al. 2013; 
Holmes et al. 2013).

Many studies have attempted to compare the effectiveness of lecture-capture (published 
online to promote students’ studies by enabling them to watch lectures again) to face-to-
face instruction (Roberts 2015). Williams et  al. (2012) have presented certain positive 
effects of lecture capture on student performance when used to support face-to-face teach-
ing. Figlio et al. (2010) compared live-only and Internet instructions and found modest evi-
dence that the former dominates the latter. Williams et al. (2012) report that using lecture 
capture as a supplement to face-to-face instruction improves learning; however, using it as 
a substitute does not provide any benefit.

It has been claimed that learners can be more motivated to participate in lessons if VLEs 
provide tools for self-assessment on the teaching and learning process, contain interesting 
course materials, and provide faster means for response to their questions (Berlanga et al. 
2010; Dutton et al. 2004; Mayorga-Toledano and Fernández-Morales 2004). Dutton et al. 
(2004) argue that using VLEs for chat conversations, discussions, and communications 
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during a school semester has no effect on student preferences over the use of traditional 
approaches in teaching and learning. They suggest that the cultural context of higher educa-
tion constrains the role of innovation in ICTs. Furthermore, Oblinger and Oblinger (2005) 
suggest that technology is an essential component of convenient services for students’ inte-
gration to campus experience. While campus-based studies may still be preferred by stu-
dents despite the introduction of VLEs, such systems can still be used to support campus-
based activities.

All in all, VLEs are useful but expensive tools. They can be made more efficient by tak-
ing into account student perceptions and student opinions about their features. In light of 
the above discussion, the following research questions were investigated in this study.

1.	 How do students perceive their experience of using the VLE of Middlesex University?

a.	 How satisfied are they with the VLE?
b.	 What is the level of benefit they perceive they get from the VLE?
c.	 What is their perception of teacher guidance they receive through the VLE?

2.	 What are the features of the VLE that are most useful to the students in their opinion 
in terms of satisfaction, benefit, and guidance? Do the opinions depend on grade level 
(year of study) and campus location?

Method

This study was carried out at Middlesex University—a multi-campus, international insti-
tute offering academic programmes for foundation year, undergraduate, and postgraduate 
studies using the VLE platform “My Learning.” The VLE is a Moodle-based system, and 
is used to enhance traditional teaching and learning practices. One characteristic of the 
university is its multiple campuses, each based in a different country. It must be noted that 
distance learning has a minor role in this characteristic, too. Hence, it is also important to 
study the similarities/differences of student perceptions to ensure that students across all 
campuses have similar experiences—an important aspect of quality assurance.

Data collection, sample characteristics, and measures

The study was conducted in two stages and each stage involved its own sample group 
(Samples 1 and 2, respectively) as shown in Table 1. Table 1 also shows the details of the 
research questions and analyses corresponding to the stages. In the first stage, a scale that 
was suitable for the settings of the Middlesex University was developed to answer the first 
research question. In the process of the development of the scale, a link to an online ques-
tionnaire form constituting the scale was made available on the student portal of the VLE 
from June to September 2015.

The participants of the first stage of the study (Sample 1) included the students who 
volunteered to participate in the study. They had at least 1  year of experience in using 
My Learning. The questionnaire was open to 667 students in the system, but 425 students 
responded to the questionnaire. Data from 22 students whose answers were not suitable 
due to missing information were excluded, and the analyses were carried out on the data of 
the remaining 403 students. The information regarding the demographics of this first group 
is presented in Table 2.
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The questionnaire was formed from an item pool and was finalized according to expert 
views on content, and face validities. The three experts consulted were faculty members 
and each had a doctoral degree in (1) assessment and evaluation, (2) psychology, or (3) lan-
guage. Based on feedback, 11 of the 19 items of the survey were used for Exploratory Fac-
tor Analysis (EFA). The questionnaire had 5-point Likert-type items with options ranging 
from 1 = “Strongly Disagree” to 5 = “Strongly Agree.” The obtained data, first set of data 
was collected to check the EFA, and second data set was collected for confirmatory factor 
analysis (CFA), was used reliability and validity of the developed scale.

In the second stage of the study, data were collected from the students studying at 
Middlesex University in the 2015–2016 academic year (Sample 2) by using the scale 
developed in the first stage. In addition, the students were presented with the features of 
the VLE as shown in Table 3 and asked “Please rank in order of preference the resources 
you would find most useful to support your learning (A: Discussion forums and chat 
rooms; B: Videos [YouTube, Ted Talks, Vimeo, Kahn Academy]; C:Audio recordings/
Podcasts; D: Key concept videos [short 5–10 min videos dealing with the key concepts 
in a lecture]; E: Lecture Capture [PowerPoint slides and audio only]; F: Lecture Cap-
ture [PowerPoint slides and video]; G: Self tests [quizzes]; H: Online submission of 
assessments and online feedback on assessments; I: Use of social media such as Twitter, 

Table 2   The demographic 
features of the participants of the 
first stage

Characteristics n %

Faculty (College)
 Art and Design 2 0.5
 Business School 180 44.7
 Erasmus 3 0.7
 Health and Education 107 26.6
 Law 33 8.2
 Media and Performing Arts 22 5.5
 Science and Technology 43 10.7
 Work Based Learning 13 3.2
 Total 403 100

Grade (year of study)
 1st year 173 42.9
 2nd year 88 21.8
 3rd year 101 25.1
 4th year 11 2.7
 5th year (postgraduate) 24 6.0
 Exchange program studies 6 1.5
 Total 403 100

Campus
 Hendon 359 89.1
 Dubai 12 3.0
 Malta 5 1.2
 Mauritius 8 2.0
 Distance education 11 2.7
 Other (Franchising) 8 2.0
 Total 403 100
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Facebook, and Instagram to support learning; J: Online live interactive seminar/work-
shops)” where they were given the options to rank from 1 to 10. They were also asked to 
rate those features through the question “What aspects of My Learning do you find most 
useful? (1. Blogs and reflective diaries, 2. Kortext e-books, 3. Reading lists, 4. Discus-
sion and chat, 5. Online quizzes/self-tests, 6. Online assessment feedback, 7. Online 
assessment submission, 8. Assessment information, 9. Lecture/seminar/workshop/lab 
slides and associated learning materials, 10. Module Handbook, Key module contacts, 
general programme and module information)” where they were given the Likert-type 
options: from 1 = “Not useful at all,” to 5 = “Very useful.” These questions were asked 
to answer the second research question of the study.

The questionnaire was open to 531 students in the system, but 301 students responded 
to it. Data from 23 students whose answers were not suitable due to missing information 
were excluded, and the analyses were carried out on the data of the remaining 278 stu-
dents. The demographic features regarding this group are presented in Table 4.

Table 3   The features of the VLE presented to the participants to be ranked

Symbol Feature

A Discussion forums and chat rooms
B Videos (YouTube, Ted Talks, Vimeo, Kahn Academy)
C Audio recordings/Podcasts
D Key concept videos (short 5–10-min videos dealing with the key concepts in a lecture)
E Lecture Capture (PowerPoint slides and audio only)
F Lecture Capture (PowerPoint slides and video)
G Self tests (quizzes)
H Online submission of assessments and online feedback on assessments
I Use of social media such as Twitter, Facebook, and Instagram to support learning
J Online live interactive seminars/workshops

Table 4   The demographic 
characteristics of the participants 
of the second stage

Characteristics n %

Grade
 0 (foundation year) 9 3.2
 1st year 118 42.4
 2nd year 80 28.8
 3rd year 45 16.2
 4th year 5 1.8
 5th year (postgraduate) 21 7.6
 Total 278 100

Campus
 Hendon 189 68.0
 Dubai 42 15.1
 Mauritius 15 5.4
 Distance education 32 11.5
 Total 278 100
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Data analysis

The validity and reliability of the developed scale were verified through EFA, CFA, 
divergent and convergent validity, and Cronbach’s alpha and composite coefficient val-
ues. EFA was used to confirm the structural validity of the scale through principal com-
ponent analysis with Varimax (25) rotation in the SPSS 23 software. CFA was used to 
test the factor structure. For reliability analysis, the Cronbach alpha internal consistency 
and composite coefficient values were assessed.

Assumptions for analyses

Extreme values, normality, multiple collinearity, and linearity assumptions were exam-
ined before the EFA and CFA. After exclusion of the 22 outliers in the first stage and 23 
outliers in the second stage from the dataset (Hair et al. 2006), the linearity assumption 
was met based on the kurtosis and skewness values (− 2.5 < Skewness/Kurtosis < + 2.5; 
Mertler and Vanatta 2005), and the data had a normal distribution (Tabachnick and 
Fidell 2007). The stated skewness and kurtosis values also met the assumptions of nor-
mality for the parametric tests on grade level and campus (ANOVA).

Results

The findings of the study are presented in this section based on the stages of the conduct 
of the study while giving references to the research questions.

Stage 1—scale development and testing

The findings related to the development of the perception scale are presented under this 
heading.

Exploratory factor analysis

In order to verify a factor structure, it is recommended to obtain an eigenvalue of 1 
(see Fig. 1) at the minimum and a factor load of .3 at the minimum for each item in the 
analysis; it is also necessary that each item falls under a single factor, or if an item falls 
under more than one factor, the difference between such items is at least .10 (Creswell 
2009). In the EFA, the Kaiser–Meyer–Olkin measure of sampling adequacy was .85. As 
this value was greater than .70, the data in the first stage were considered to be suitable 
for factor analysis (Bryman and Cramer 1999). Similarly, the result of the Bartlett’s test 
of sphericity was 1763.95 (p < .001). The results of the EFA are seen in Table 5.

The EFA showed that the scale with 11 items had a three-factor structure (Table 5). 
BENEFIT represents the student perceptions underlining that the VLE was beneficial. 
SATISFACTION means the students were satisfied with their experience in the VLE. 
And, GUIDANCE emphasizes the need for guidance on how to use the VLE. The 
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factor loadings varied between .57 and .88. These three factors of the scale explained 
63.78% of the total variance. This analysis was followed by the CFA.

Confirmatory factor analysis

Principal components analysis was performed on the data set collected during the sec-
ond stage. The three factors, BENEFIT, SATISFACTION, and GUIDANCE that were 
determined in the EFA were subject to CFA. A CFA model (Model 1) was tested, but it 
was found not to have a good model fit based on certain fit indices, especially RMSEA, 
GFI, and AGFI. Therefore, the modification indices were analysed, and as a result, 
possible modifications between E5 and E6, E5 and E7, E7 and E8, E4 and E5, E4 and 
E6, E2 and E3, E1 and E2 were found to contribute to χ2 greatly.

Following the modifications, a second CFA model (Model 2) was tested (Fig.  2). 
The new fit indices were as follows: χ2 = 54.716 (df = 34, p < .000), χ2/sd = 1.609, 
RMSEA = .047, SRMR = .0391, GFI = .967, AGFI = .936, CFI = .984, IFI = .984, 
NNFI = .959. Regarding these values, Kline (2005) have stated that a χ2/sd value lower 
than three and an RMSEA value below .08 indicate a good fit. Byrne (1998), on the 
other hand, have stated that an SRMR value lower than .1 is necessary for a good fit. 
In addition, IFI, CFI, NFI, and NNFI values greater than .9 have been emphasized to 
indicate a good model fit. Tabachnick and Fidell (2007), however, have stated that an 
AGFI value of .8 or greater and a GFI value of .85 or greater would indicate a good fit. 
Therefore, all indices indicated a good fit and confirmed the structural validity of the 
scale. Figure 2 shows the path diagram of the final CFA (Model 2).

Fig. 1   Scree-plot showing the factor structure in the first stage
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Convergent and divergent validities

Convergent and divergent validities were investigated for the construct validity of the 
three-factor structure of the scale. Average variance extracted (AVE) values were examined 
and found to be .81 for BENEFIT, .92 for SATISFACTION, and .83 for GUIDANCE. The 
fact that all these values are higher than .50 confirms the convergent validity of the scale 
(Bagozzi and Youjae 1988). For the divergent validity, it was investigated whether square 
roots of AVE were above the inter-construct correlations and .70 (Fornell and Larcker 
1981). It was also found that the scale had divergent validity. Table 6 shows the divergent 
validity values.

Reliability

The Cronbach’s Alpha internal consistencies and composite coefficients were .61 and .89 
for BENEFIT, .90 and .98 for SATISFACTION, and .62 and .94 for GUIDANCE, respec-
tively. The Cronbach’s Alpha value for the overall scale was .82. A reliability coefficient 
lower than .60 refers to very poor reliability, a coefficient between .60 and .70 refers to 

Fig. 2   Path diagram of the final confirmatory factor analysis

Table 6   Divergent validity values BENEFIT SATISFACTION GUIDANCE

BENEFIT .901
SATISFACTION .469 .961
GUIDANCE .664 .452 .913
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acceptable reliability, and a coefficient higher than .80 refers to good reliability (Fraenkel 
and Wallen 2006). Thus, it can be said that the factors had acceptable to good reliability.

Stage 2—assessment of student perceptions and determination of VLE features

The participants’ perceptions of the VLE were investigated considering various variables 
based on the data collected from Sample 2. The findings of the analyses are summarised 
under this heading.

One Way ANOVA was carried out to reveal whether the student perceptions determined 
through the scale varied depending on campus location and grade level. Table 7 shows the 
results of the analysis. As can be seen from this table, there were no significant differences 
between the perceptions (p > .05).

The participants’ perception of the usefulness of particular features (see Table 8) that 
were available in the VLE were examined in relation with the scale scores. The results of 
the correlation analyses (Fig. 3) indicate that most of the features of the VLE were signifi-
cantly correlated with the overall scale score and the scores of its sub-dimensions (p < .05). 
Berlanga et al. (2010) report, for example, that students would be motivated with interest-
ing course materials and self-assessment on progress and skills. This compares positively 
with the findings on Features 4 (Online assessment submission) and 8 (Reading lists) of the 
present study shown in Fig. 3. Moreover, Heaton-Shrestha et al. (2007) have emphasized 
that ‘content’ areas in VLEs containing lecture notes and handouts are all useful. Accord-
ing to Wells et al. (2008), one of the strongest predictors of overall perception of VLEs is 
‘the availability of lecture notes’ (given that 35% of all hits on the VLE they studied were 
related to the content area). Furthermore, the findings of Kim et al. (2005) showing that 
informative feedback from the instructor is positively correlated with satisfaction confirm 
the correlation between Feature 5 (Discussion and chat) and SATISFACTION shown in 
Fig. 3. However, GUIDANCE did not have any significant correlation with Feature 2, Kor-
text e-books, and neither with Feature 7, Online assessment feedback. BENEFIT had no 
correlation with Blogs and reflective diaries.

The participants were asked to rank the features shown in Table 3 from 1 to 10 in the 
order of usefulness to them. Their responses were analyzed in terms of both cumulative 
distribution of the rankings and average weighted scores (AWSs).

Figure 4 shows the cumulative distribution of the participants’ preferences for each fea-
ture. The features ranked first are close to the upper portion of the figure and indicate the 
features that were perceived to be the most useful to the participants. Accordingly, Feature 
F, Lecture Capture (PowerPoint slides and video), was perceived to be the most useful 
feature. As shown on the graph in the figure, approximately 15% of the participants ranked 
Feature F as the top feature. As the graph progresses cumulatively, clearly, some 26% of 
participants ranked F either as their first choice or the second while 38% ranked it as the 
first, second, or third choice. This trend continues cumulatively making Feature F the one 
perceived to be the most useful feature by the participants.

The results can be interpreted in various ways and can provide insights into the selection 
of features depending on the number of features to be supported in VLEs:

•	 If it is only possible to support a single feature of a VLE, then this would obviously 
be Feature F—Lecture Capture (PowerPoint slides and video). This is because it was 
ranked first by 15.5% of the participants, a higher percentage than that of any other fea-
ture ranked first.
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•	 If three features are to be provided, then F, D, and B would be the features of choice.
•	 If five features are to be provided, then F, D, E, B, and J would be the features of choice.
•	 If six features are to be provided, however, the participants’ preference becomes inter-

esting. Features F, E, D, B, H and G are recommended, but not J, so that the majority of 
participants are satisfied, as shown in Fig. 4.

Table 8   The features of the VLE presented to the participants to be rated

Symbol Feature

1 Blogs and reflective diaries
2 Kortext e-books
3 Assessment information
4 Online assessment submission
5 Discussion and chat
6 Online quizzes/self-tests
7 Online assessment feedback
8 Reading lists
9 Lecture/seminar/workshop/lab slides and associated learning materials
10 Module Handbook, Key module contacts, general programme and 

module information

Fig. 3   Pearson correlations between the participants’ perceptions of VLE features and scale scores (also 
see Table 3). (1) Blogs and reflective diaries, (2) Kortext e-books, (3) assessment information, (4) online 
assessment submission, (5) discussion and chat, (6) online quizzes/self-tests, (7) online assessment feed-
back, (8) reading lists, (9) lecture/seminar/workshop/lab slides and associated learning materials. (10) Mod-
ule Handbook, key module contacts, general programme and module information
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The low ranking of Feature A is not surprising. Berlanga et al. (2010) has shown that 
discussion groups are appreciated as the first choice by only 2% of students. The study of 
Wells et al. (2008) has supported this claim in that the usefulness and availability of discus-
sion forums were not considered a significant positive feature by the participants in their 
study. Heaton-Shrestha et  al. (2007) also claimed that discussion areas and virtual chat 
rooms were not used by their students. It should be noted that ranking 11 only indicates 
that the particular resource attracted no interest from participants.

Spearman’s rank correlation

Spearman’s rank correlation analysis was carried out in SPSS for each grade level (year 
of study) to reveal the statistical dependence between combinations of the elements 
of two variable sets: the features {A, B, C, D, E, F, G, H, I, J} and the scale {BEN-
EFIT, SATISFACTION, GUIDANCE, OVERALL}. In doing so, the ranking score of 
each feature (i.e., 1–10) was used, whereas a formula (overall rank score = (a − b)/5) was 
used to determine overall rank scores for the second variable set (the scale) as shown 
in Table 9. In the formula, a and b represent the maximum and minimum scale scores 

Fig. 4   Cumulative distribution of the rankings of the participants’ perceptions of VLE features (also see 
Table  3). (A) Discussion forums and chat rooms; (B) videos (YouTube, Ted Talks, Vimeo, Kahn Acad-
emy); (C) audio recordings/Podcasts; (D) key concept videos (short 5–10 min videos dealing with the key 
concepts in a lecture); (E) lecture capture (PowerPoint slides and audio only); (F) lecture capture (Power-
Point slides and video); (G) self tests (quizzes); (H) online submission of assessments and online feedback 
on assessments; (I) use of social media such as Twitter, Facebook, and Instagram to support learning; (J) 
online live interactive seminar/workshops
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(overall score and sub dimension scores), respectively. The ranks 1–5 originate from the 
5-point Likert-type options, where 1 represents the lowest rank score and 5 represents 
the highest rank score.

Figure 5 shows the Spearman’s rank correlation analysis results between the features 
and the scale in terms of the total score for each grade level (i.e. year of study) and all 
grade levels combined (i.e., grade levels 0–5). Only the significant results are shown.

The correlation coefficient ρ shows the following:

Table 9   Rank scores for the scale 
based on relative criteria

Variable Rank

1 2 3 4 5

BENEFIT 7–8 9–10 11 12–13 14–15
SATISFACTION 8–11 12–14 15–18 19–21 22–25
GUIDANCE 5–6 7–8 9–10 11–12 13–15
OVERALL 23–29 30–35 36–42 43–48 49–55

Fig. 5   AWS-based Spearman’s rank correlation analysis results between the features and the scale in terms 
of the total score for each grade level and all grade levels combined. (A) Discussion forums and chat rooms; 
(B) videos (YouTube, Ted Talks, Vimeo, Kahn Academy); (C) audio recordings/Podcasts; (D) key concept 
videos (short 5–10 min videos dealing with the key concepts in a lecture); (E) lecture capture (PowerPoint 
slides and audio only); (F) lecture capture (PowerPoint slides and video); (G) self tests (quizzes); (H) online 
submission of assessments and online feedback on assessments; (I): use of social media such as Twitter, 
Facebook, and Instagram to support learning; (J) online live interactive seminar/workshops
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•	 Feature A, “Discussion forums and chat rooms,” was positively correlated with SATIS-
FACTION (p < .05) for the grade level 2 and all grade levels combined. Again, it was 
positively correlated with the OVERALL scale score considering the foundation year 
(p < .05). The perceptions in the grade levels 4 and 5 showed a negative correlation 
with GUIDANCE.

•	 Feature B, “Videos (YouTube, Ted Talks, Vimeo, Kahn Academy),” was negatively 
correlated with GUIDANCE for the grade levels 1 (p < .01), all grade levels combined 
(p < .01), and grade level 5 (p < .05). Furthermore, it was negatively correlated with 
the OVERALL scale score considering the grade level 1 and all grade levels combined 
(p < .05).

•	 Feature C, “Audio recordings/Podcasts,” was negatively correlated with SATISFAC-
TION for the foundation year and with GUIDANCE for the grade level 5 (p < .05).

•	 Feature D, “Key concept videos (short 5–10-min videos dealing with the key con-
cepts in a lecture),” was positively correlated with BENEFIT (p < .05) and negatively 
correlated with GUIDANCE (p < .01) for all grade levels combined. It was also posi-
tively correlated with BENEFIT for the grade level 2 and with SATISFACTION for the 
grade level 3 (p < .05), and negatively correlated with GUIDANCE for the grade levels 
1 (p < .01) and 5 (p < .05) and with the OVERALL scale score for the grade level 1 
(p < .05).

•	 Feature E, “Lecture Capture (PowerPoint slides and audio only),” was negatively cor-
related with SATISFACTION for the grade levels 4 and 5, and with GUIDANCE for the 
grade level 2 and all grade levels combined (p < .05).

•	 Feature G, “Self-tests (quizzes),” was positively correlated with the OVERALL scale 
score for the grade level 2 (p < .05).

•	 Feature H, “Online submission of assessments and online feedback on assessments,” 
was positively correlated with BENEFIT for the grade level 2 and all grade levels com-
bined (p < .05).

Discussion

Research question 1

This paper has evaluated the quality of learning processes and the features offered in a 
VLE, the VLE utilized in Middlesex University, based on student views. To achieve this, a 
scale was developed, and tested for validity and reliability. Although there are instruments 
in the literature to measure student perceptions of VLEs (such as Awang et al. 2018; Chua 
and Montalbo 2014; Hamutoglu et  al. 2018; Mai and Muruges 2018; Ogba et  al. 2012; 
Santana-Mancilla et al. 2019), none of them was suitable, in terms of psychometric fea-
tures, for investigating the research questions of this study. The present scale was devel-
oped to meet this need.

One of the important findings of the study was that the student perceptions were similar 
across the grade levels. Although as stated by Lee et al. (2001), “the success of any virtual 
learning environment depends on the adequate skills and attitudes of learners” (p. 231), 
and grade level should be taken into consideration while investigating VLEs, the results of 
the present study may seem contradictory to the findings of Hamutoglu et al. (2018). This 
can be explained with the fact that the study was carried out at the end of the academic 
year (i.e., after even the most junior students had completed a whole academic year and 
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had some experience in the use of a VLE). In line with this, similar studies reveal that 
having experience in using a system improves students’ satisfaction with the system. For 
example, Idemudia and Negash (2012), Lee (2010) and Liaw et al. (2007) have pointed out 
that the student–course interaction improves students’ virtual learning experience. Simi-
larly, Ahmed and Morley (2010) have shown that student experiences can be inconsistent 
across higher education institutions, but student views in their study did not differ signifi-
cantly from one campus to another (p > .05). This supports the idea that although university 
campuses are physically separated and have cultural differences, a university’s enforcement 
of its policies works successfully in ensuring compatible experiences. This is achieved 
through the use of the same teaching, learning and assessment materials, and strictly fol-
lowing quality assurance measures at all campuses.

Research question 2

Pearson’s correlation analyses highlight the participants’ perceptions in terms of the use-
fulness of particular features available in the VLE. Some of the features were significantly 
correlated with BENEFIT, SATISFACTION and OVERALL scale scores. These features 
should be promoted to improve VLEs. Nevertheless, almost all features were significantly 
correlated with all scale scores. The only exceptions were Feature 2 (Kortext e-books), 
Feature 7 (online assessments feedback), and Feature 1 (blogs and reflective diaries). The 
former two did not correlate with GUIDANCE. This indicates that the students did not find 
guidance on these useful. And, Feature 1 (blogs and reflective diaries) did not correlate 
with BENEFIT. The findings of Berlanga et  al. (2010) are on par with this. They show 
that blogs are not as highly appreciated as other resources in VLEs. The students were 
not enthusiastic to have access to blogs (15%), audio/video conferencing facilities (24%), 
wikis (28%), and chat (31%) according to the study of Berlanga et al. (2010). Considering 
the results of our study on Feature 1 (blogs and reflective diaries), it can be said that the 
students did not perceive blogs and reflective diaries in a VLE to be beneficial. This is a 
feature that should either be reshaped (e.g., lecturers can participate in blogs), replaced 
with some other features, or removed. In fact, Isbulan (2015) has discussed that lecturers’ 
interaction with students in their own environments would improve students’ perception of 
usefulness of a feature. This supports the potential of lecturers’ increased participation in 
blogs.

Student rankings of the features can be useful in decision making in terms of allocat-
ing resources effectively. For example, Feature F, “Lecture Capture (PowerPoint slides and 
video),” seems to be preferred more than any other feature across all grade levels; hence 
it seems to be a must. However, this may not always be for a good reason with regard 
to students’ academic performance (Figlio et al. 2010; Roberts 2015). According to Wil-
liams et al. (2012), lecture capture provided no benefit over face-to-face instruction in fully 
online courses, but when it was used in a hybrid course to enhance instruction in specific 
course modules, it improved learning outcomes. Based on these, it is possible to say that 
most students had a tendency to review only what was covered in class and expected to 
achieve good grades by doing so.

Perhaps the most significant finding of the Spearman’s ranking correlation test was 
that Features A (discussion forums and chat rooms) and E (Lecture Capture—PowerPoint 
slides and audio only) were appreciated by those who did not find guidance on the use 
of VLE useful. However, it was not preferred by those who would find the guidance use-
ful. From these findings, it can be concluded that Feature A improves satisfaction with the 
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use of the VLE. Moreover, the increased use of Features D (key concept videos—short 
5–10-min videos dealing with the key concepts in a lecture) and H (online submission of 
assessments and online feedback on assessments) were seen beneficial by the participants. 
The use of Features D, E (Lecture Capture—PowerPoint slides and audio only), and B 
(videos —YouTube, Ted Talks, Vimeo, Kahn Academy) reduced the participants’ need for 
guidance. Finally, Feature B appears to fulfill the majority of the functions of the VLE by 
itself, showing the participants’ trust in the potential of online videos (e.g. YouTube) for 
education.

The scale that was developed in this study to evaluate student perceptions has shown 
to be an effective instrument. The findings can be useful in enhancing teaching and learn-
ing, with an emphasis on student satisfaction. For sustainability purposes, it is of particular 
importance to explore expectations and needs of students and teachers within the frame-
work of educational technology when integrating educational technology into the curricu-
lum, classroom settings or processes of teaching and learning. This study sheds light on 
how VLEs can be improved without sacrificing sustainability. Nevertheless, the study pro-
vides a different approach to student perceptions for evaluating virtual learning environ-
ments, and we believe that it can guide future studies on the topic.

Conclusion

This paper presents an evaluation of students’ perceptions of the use of a VLE in a higher 
education setting. To achieve this, a scale was developed, and tested for validity and reli-
ability. The resulting scale has 11 items in three dimensions: benefit, satisfaction, and 
guidance.

Although there are many features offered in virtual learning environments widely used 
in higher education, some of these features are more preferable than the others. Such stu-
dent preferences have been investigated for a multi-campus university, Middlesex Univer-
sity. The findings of the present study have shown that the five most preferred VLE features 
are:

•	 Lecture Capture (PowerPoint slides and video)
•	 Key concept videos (short 5–10-min videos dealing with the key concepts in a lecture)
•	 Lecture Capture (PowerPoint slides and audio only)
•	 Videos (YouTube, Ted Talks, Vimeo, Kahn Academy)
•	 Use of social media such as Twitter, Facebook, and Instagram to support learning

VLEs are commonly used in higher education. The availability of the wealth of fea-
tures may lead to an expensive investment in terms of budget and maintenance. To avoid 
this and enable institutions to invest into most preferred features, it is essential to obtain 
students views of VLEs. This study offers an instrument for assessing student preferences 
and presents findings from its use. Such an approach would be useful to make informed 
decisions on which features to prioritise in a VLE for increased student satisfaction. This 
recommendation parallels the study of Browne et al. (2006) considering pedagogical prac-
tices. Additionally, the instrument provides the opportunity to do a cost–benefit analysis to 
better understand implementation issues and plan the process of teaching and learning for 
the provision of equal opportunities for all. Finally, it is worth to note that while educating 
the digital generation is a challenge in the twenty-first century (Khlaisang and Songkram 
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2019), the developed instrument and the pedagogical approach (i.e., satisfaction and prefer-
ences) used in this study can shed a light for future studies to evaluate the impact of using 
VLEs on improving student skills in higher education institutions.

Recommendations, limitations, and future studies

Administration and maintenance of a VLE system is expensive and time-consuming. 
Besides, it is difficult for administrators, students and tutors to foresee how satisfying the 
system will be. A needs analysis is the way to find common grounds for the satisfaction of 
all stake holders. MacLeod et al. (2018) has recommended conducting needs assessments 
and identifying key features to be developed and offered to maximize the effectiveness.

An educational institute that is interested in following the latest standards in educa-
tion, and hence, would like to use virtual environments as part of its teaching and learn-
ing activities may end up making a more expensive investment than necessary to cover 
as many features as possible in the absence of guidance on what media and features to 
employ (e.g. images, audio, video, tables, conferencing, etc.). This study offers an instru-
ment for assessing student preferences and presents findings from its use. Such an approach 
would be useful to make informed decisions on the features to have in a VLE for increased 
student satisfaction. This recommendation parallels the study of Browne et al. (2006) con-
sidering pedagogical practices. Additionally, the instrument provides the opportunity to 
do a cost–benefit analysis to better understand implementation issues and plan the pro-
cess of teaching and learning for the provision of equal opportunities for all. Finally, it is 
worth to note that while educating the digital generation is a challenge in the twenty-first 
century (Khlaisang and Songkram 2019), the developed instrument and the pedagogical 
approach (i.e., satisfaction and preferences) used in this study can shed a light for future 
studies to evaluate the impact of using a VLE on improving student skills in higher educa-
tion institutions.

While we believe that our study provides significant contribution to the relevant litera-
ture, there were certain limitations to acknowledge. It is fair to say that certain aspects of 
this study can be generalized, whereas certain others are specific to the institution con-
cerned and cannot be generalized. In addition to this, the participants of the study consisted 
of students only. It would be complementary to also assess perceptions of other parties 
(e.g., lecturers and administrators). Moreover, the data in this study were collected only 
from the students who were using a VLE established in a single university. Due to the 
possibilities, some elements that could have affected the results such as the students’ tech-
nology competences were not taken into consideration. As students’ satisfaction increases, 
their perception of benefits may also increase. Getting help with the use of a VLE can also 
affect their satisfaction and perceptions of benefit. Therefore, in a VLE environment that 
provides more experience or have more help options, it may be possible that students use 
more tools which were not used here, in the present study. It will be useful for future stud-
ies to take this into account.

Identifying the minimum standards for a VLE through the assessment of students’ needs 
and expectations may improve their satisfaction. This may lead to better informed invest-
ments, reducing costs due to fruitless investments on unpopular means. Future studies may 
focus on preferences of teachers, instructors, academicians, and administrators as well 
as integrating into analyses the cost of features such as instructional materials, feedback, 
handbooks and so forth.
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