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ABSTRACT
In higher education institutions, digital learning environments, referred to as virtual learning systems in this article,
have been adopted and are becoming increasingly popular among academics. A virtual learning system (VLS) has a
suite of tools with associated functions and non-functional system characteristics. Higher education institutions (HEIs)
implement a VLS with the intent to assimilate e-Learning with face-to-face instruction and thereby derive associated
benefits from its usage. Currently there is limited information on educators’ perceptions on the usefulness of VLS
tool functionality, and the importance assigned to non-functional characteristics. This article adapted the generic
framework of the ISO 9126 external software quality model to ascertain the perceptions of educators with regards to
VLS functionality and non-functional quality characteristics. A case study research strategy was adopted, using two
South African higher education institutions. The main contribution of this article is a proposed model representing VLS
quality in use characteristics, measured by the constructs of perceived usefulness and perceived importance. In addition
to the theoretical contribution, this article makes a practical contribution by providing educators’ recommendations on
the improvement of VLS quality characteristics. This article has potentially useful implications for the use of a VLS by
educators and future VLS design iterations.
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1 INTRODUCTION

New educational technology services and features are driven by advances in information technology
and a growing market. Virtual learning systems have been formally adopted by higher education
institutions to stay abreast of the latest educational technologies, to be competitive in the higher
education domain and to afford their stakeholders new innovative ways of teaching and learning. A
VLS refers to a class of software that is known by a number of names such as course management
systems (CMSs), learning management systems (LMSs), virtual learning environments (VLEs), online
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learning platforms, and e-Learning systems. Examples of a VLS in use are Blackboard, ATutor, and
Moodle (WCET, n.d.).

Studies have indicated that despite increasing adoption rates, the full potential of a VLS for
online teaching and learning has not been achieved, with lecturers using a limited set of functions
(Hueh & Hsu, 2008; Mlitwa, 2006; Dahlstrom, Walker, & Dziuban, 2013). VLS usage amongst
academics in higher education is influenced in some measure by a number of factors, which includes
system functionality (Egert, Jacobs, & Barnes, 2009), and non-functional characteristics (McGill &
Klobas, 2009; Nanayakkara, 2007). The term non-functional refers to desired characteristics that
a system must possess that may not be related to a specific function such as security or usability.
The application of the technology acceptance model (TAM) in previous studies has shown that
information system usage is preceded by behavioural intention to use, and the determinants of
behavioural intention are perceived usefulness and perceived ease of use (Davis, 1989). While
previous studies confirm the influence of perceived usefulness on adoption and usage of information
systems, this construct has been applied to systems or to information technology applications as a
whole and rarely to individual function/feature sets (Jasperson, Carter, & Zmud, 2005). Hence, there
is limited research on educators’ perceptions on the usefulness and importance of VLS functionality
and non-functional characteristics, which has implications for system usage behaviour. This article
attempts to address this gap by focussing on two key research questions:

1. What are the perceptions of educators with regard to the usefulness of the VLS functionality
quality characteristic?

2. What the perceptions of educators with regard to the importance of VLS non-functional quality
characteristics?

The main argument of the paper is that ISO9126 quality model (Behkamal, Kahani, & Akbari, 2009)
can be applied to assess the quality in use of a VLS by studying the perception of end users on the
usefulness and importance of system quality characteristics. It was towards this goal that the first four
characteristics of the ISO 9126 external software quality model were selected, namely functionality,
reliability, usability and efficiency, and corresponding sub-characteristics were defined to fit the
context of a VLS. These four external software quality characteristics were selected as they represent
the main software quality in use characteristics, which are easily observable by educators whilst
interacting with the software (Chua & Dyson, 2004). The functionality characteristic of ISO 9126
external software quality model was applied to the VLS tool functionality. In the ISO 9126 model,
security was considered as a sub-characteristic under the functionality characteristic in order to
measure the security of individual functions within a product. However, for the purpose of this study,
security is classified under the category of non-functional characteristics together with reliability,
usability and efficiency in order to assess the software product characteristics that are not related to
a specific function (Behkamal et al., 2009; ElementK, 2003).
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1.1 Literature review
According to Bevan (1999), there is an increasing need and expectation for quality software products
that demonstrate technical excellence, usability and compatibility with work practices. This article
addresses this gap by reviewing and measuring VLS quality in use characteristics in the context of
higher education.

The sections of the literature review provide an overview of VLS functionality and non-functional
software quality characteristics, educators’ perceptions of VLS in use and the conceptual model
adopted for the study.

1.1.1 VLS functionality
This section defines the functionality characteristic of the ISO/ IEC 9126-1 quality model in terms of
VLS tool functionality. Table 1 identifies and defines VLS communication, student productivity and
involvement, course administration and management, assessment, student tracking and content tool
sets. The classification of the tool sets presented in Table 1 was largely adapted from an EduTools
matrix outlining VLS features and criteria (WCET, n.d.). The EduTools website was selected as it
provides an independent review of VLS products, as well as a matrix of the products’ features and
criteria, which are used by many universities and colleges for selection purposes. A literature review
of the functions of the VLS tool sets are summarised in Tables 4 to 9 in the Appendix. The VLS tool
functions were used as a framework for understanding educators’ perceptions on the usefulness of
VLS functionality for online teaching.

1.1.2 VLS non-functional quality characteristics
This section describes the non-functional characteristics of the ISO 9126 quality model. According
to Trice and Treacy (1988), system characteristics affect the efficiency and effectiveness of the
user’s interaction with a computer system, and as such should also be considered in conjunction
with system functions. Mueller and Strohmeier (2010) undertook a literature review and an initial
expert study to arrive at the following system and information-related design characteristics of VLEs:
reliable, secure, interactive, appealing, transparent, structured, standard-supportive, accessible, and
platform-independent. These characteristics are aligned to the non-functional characteristics of
usability (interactive, appealing, transparent, and structured), reliability and security listed in Table
2. Table 2 provides a representation of the ISO 9126 quality characteristics of usability, security,
reliability, and efficiency. The sub-characteristics associated with each of the non-functional quality
characteristics described in Table 2, provided the baseline for measuring educators’ perceptions.
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Table 1: VLS tools functionality

Communication tools
Discussion forum Discussion forum is an asynchronous communication method whereby participants can have

formal topic-related discussions as well as informal interactions (Neal & Miller, 2005).
Blog A class blog or blog is a type of discussion topic to which users can post web logs (Inc., n.d.).
Internal mail Internal mail is the sending and reading of electronic mail from inside an online course (WCET,

n.d.).
Real-time chat Real-time chat is a conversation that takes place over the Internet and involves an exchange of

messages between participants at virtually the same time (WCET, n.d.).
Electronic
whiteboard

Whiteboard tools include an electronic whiteboard used in a virtual classroom (also known as
smart board) (WCET, n.d.).

Announcements An announcement tool allows lecturers to create and send text messages to class members (Inc.,
n.d.).

Wiki “A wiki is a collection of collaboratively authored web pages” (Cole & Foster, 2007, p. 157).
Student productivity and involvement tools

Calendar Calendars permit teachers to do course planning and enter submission dates for assignments
(WCET, n.d.).

Online
journal/notes

A journal is a type of discussion topic to which users can post either private or public entries
(WCET, n.d.).

Student profiles This tool allows students to create and edit their personal profiles (Cole & Foster, 2007; Inc.,
n.d.)

Course administration and management tools
Authentication Authentication is the process of creating and maintaining user names and passwords (WCET,

n.d.).
Course
authorisation

Course authorisation tools are used to assign specific access privileges to course content and
tools based on specific user roles, namely students, instructors, teaching assistants (WCET, n.d.).

Registration
integration

Registration integration tools are used to register and de-register students from an online course.

Course
management

Course management tools allow lecturers to control the activities of an online class (WCET, n.d.).

Assessment tools
Online tests and
quizzes

Automated testing management provides the ability to control when and where tests are taken
and under which conditions (WCET, n.d.).

Online marking Online marking tools allow lecturers and teaching assistants to assess student work online (WCET,
n.d.).

Online grade book Online grade book keeps track of student marks and graded online activities, with the added
capability of assigning course grades (WCET, n.d.).

Online
assignment
submission

Assignment-specific digital drop boxes allow student submission of assignments using a drop
box.

Student tracking tools
Student tracking Student tracking helps to track aggregate and individual course material usage by students, and

perform additional analysis and reporting (WCET, n.d.).
Content tools

Content creation Content authoring uses content creation tools for educational content (Paulsen, 2003).
Content delivery Content delivery allows for the dissemination of course material content to students.
Content
management

Content and file management allows for content and files to be managed and shared by organising
them into different folders (Blackboard Inc., n.d. p. 11).
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Table 2: VLS non-functional quality characteristics

Non-functional characteristics Sub-characteristic description
Usability Perceived ease of use; Understanding how to use the VLS

quickly and confidently; Aesthetically pleasing interface;
Graphical user interface that designs appropriate icons to
represent system functionality; Clear, unambiguous, and in-
tuitive navigation within the VLS; Standard conventions for
functions like selecting files and displaying directories; Con-
text sensitive help (Bagarukayo & Kalema, 2015; Behkamal,
Kahani, & Akbari, 2009; Davis, 1989).

Security Identification and authentication of users (Behkamal, Kahani,
& Akbari, 2009; ElementK, 2003); Security of online data;
User privileges with restricted access to data based on per-
mission levels; Activity logs for review purposes (ElementK,
2003); Secure assessments ; User events (private consump-
tion only) ; Private messaging or user-to-user messaging
(Egert, Jacobs, & Barnes, 2009).

Reliability Reliability consists of three sub-factors: (1) maturity, which is
“the frequency of software faults”; (2) fault tolerance, which
is “the ability of software to deal with software faults or
infringement of its specified interface”; and (3) recoverability,
which is the “capability to recover data affected in case of a
failure and is measured by the time and effort needed for it”
([8, p.602]; A system should not freeze the computer, crash
the browser, or overwhelm the server, and it should have
little or no disruption/downtime (Horton & Horton, 2003).

Efficiency Time behaviour is a sub-characteristic, which describes “pro-
cessing times and throughput rates” (Abran, Khelifi, Suryn, &
Seffah, 2003; Behkamal, Kahani, & Akbari, 2009). Examples
are keyboard shortcuts, importing registered students into
the system, and performing operations on multiple objects
(Kalinga, 2008); maintaining the performance level (Zeist &
Hendriks, 1996).

1.1.3 Educators’ perceptions of VLS in use
This section presents a summary of studies conducted on the educators’ perceptions of a VLS in use.
Chua and Dyson (2004) evaluated educators’ perceptions of Blackboard version 6.1 tools using the
ISO 9126 model characteristics of functionality, reliability, usability and efficiency with the objective
of detecting design flaws. The Chua and Dyson (2004) study tested for specific sub-characteristics of
e-Learning systems as originally defined by the ISO9126 model. The current study, however, focussed
on integrating the concepts of perceived usefulness and perceived importance that are linked to
system usage with ISO 9126 quality in use characteristics.

A study was conducted by Mlitwa and Van Belle (2011) into mediators of lecturers’ perceptions on
LMS at universities in the Western Cape in South Africa. The key findings reported were six mediators
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that influence C/LMS usage, namely perceived usefulness, perceived ease of use, accessibility,
functional expectations, support and use mediation. The key constructs of perceived usefulness and
perceived ease of use from the Mlitwa and Van Belle (2011) study are related to the current study.
The construct of perceived usefulness is applied to VLS functionality and the construct of perceived
ease of use is included within the broader category of usability, which is measured for perceived
importance.

An empirical study was conducted by Borwarnginn and Tate (2014) into the perceptions of
lecturers and students in the Faculty of Information and Communication Technology at the Mahidol
University in Thailand focussing on the uses, issues and satisfaction levels associated with Moodle.
The findings highlighted the need for more customisation of class pages, the addition of more
interactive features, and support for collaborative tasks. These findings are related to the usability
characteristic of VLS and required VLS functionality, which are included in the scope of the current
study.

Gamage, Tretiakov, and Crump (2011) conducted a study on teacher perceptions of learner
affordances in multi-user learning environments (MUVE), where interaction takes place in a shared
virtual 3D space. The study findings suggest perceptions of MUVE affordances for learning by
educators are generally positive. The current study did not focus on interaction in a shared 3D space,
but rather general interaction functions offered by a VLS.

A study conducted by Goh, Hong, and Gunawan (2014) on the perception of lecturers using
LMS revealed that Moodle was treated as a content repository and lecturers did not fully utilise
the interactive features in Moodle. This continues to be a major problem as the the full potential
of a VLS to support teaching and learning has not yet been fully realized, despite the benefits
afforded. Furthermore issues of usability, interaction and communication were negatively perceived
by lecturers. Perceptions of VLS functions and the usability attribute was covered in the current
study.

Chang et al. (2015) proposed a new framework conceptualising technology-supported learning
environments (TSLEs), comprising six dimensions: technical, content, cognitive, metacognitive,
social, and affective. The current study focused on educators’ perceptions of the technical dimension
of VLS functionality and non-functional software characteristics. The findings of a study conducted
by Asiri, Mahmud, Abu Bakar, Mohd Ayub, and Fauzi (2012), revealed that beliefs toward e-Learning
can be examined from the viewpoint of the importance of web technology to instructors. A study
conducted by Pritchett, Wohleb, and Pritchett (2013) revealed that certified educators cited virtual
learning networks, video sharing and online event scheduling to be the most important educational
Web 2.0 applications, and social bookmarks, social networks and music to be the least important.

1.1.4 Conceptual model
Quality in use is the user’s view of the quality of software, and is measured in terms of using the
software, rather than properties of the software itself. Quality in use is the combined effect of
the software quality characteristics for the user (Bevan, 1999).The ISO 9126 ISO/IEC 9126 is an
international standard, which categorises quality as six characteristics, namely functionality, reliabil-
ity, usability, efficiency, maintainability and portability. The characteristics of maintainability and
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portability were excluded as they require the expertise of trained IT professionals. The functionality
characteristic represents the functions that satisfy stated or implied needs in the system (Bevan,
1999). The reliability quality characteristic refers to the capability of the software to retain its
performance level under specified conditions (Bevan, 1999). Efficiency refers to the capability of
the software to provide required performance in relation to the amount of resources used, under
specified conditions (Bevan, 1999). Usability refers to capability of the software to be understood,
learnt, used and liked by users, under specified conditions (Bevan, 1999). Security is included as a
non-functional characteristic, which refers to the ability to prevent unauthorised access, whether
accidental or deliberate, to programs and data (Behkamal et al., 2009, p. 602). This article focuses
on educators’ perceptions on the quality characteristics of a class of online education technologies
that Gonella and Pantò (2008) reported as being widely adopted in universities.

The constructs used to measure VLS quality characteristics were perceived usefulness and per-
ceived importance. According to Davis (1989), the construct perceived usefulness, which is adopted
from the TAM model is a determinant of behavioural intention and usage behaviour. The construct
perceived ease of use from the TAM model is encompassed in the usability quality characteristic.
The construct perceived importance has been found to influence ethical judgement (attitude) in
behavioural intention studies (Robin, Reidenbach, & Forrest, 1996), as well as measure information
system success factors (Li, 1997). The system quality characteristics, factors, and usage are depicted
in Figure 1 together with their relationships.

	  
Figure 1: Conceptual model

Users’ perceptions of the usefulness of the functions of VLS was measured to gain an understanding
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of whether implied needs were met in the context of VLS usage in education, while users’ perceptions
of importance was measured to get an understanding of the importance attached to non-functional
attributes of a system in the context of VLS usage as these characteristics have an influence on
user satisfaction with a software product. These allied concepts provide insights into whether the
functions are useful to the educator with regards to technology support for teaching, learning and
administrative tasks and whether the system as a whole satisfies quality in use characteristics of
reliability, security, usability and efficiency.

The literature shows there is limited research on educators’ perceptions of VLS quality char-
acteristics that are deployed in higher education. Hence the aim of this article is to understand
educators’ perceptions of VLS functionality and non-functional quality characteristics using the ISO
9126 external software quality model, and respectively measuring these characteristics using the
constructs of perceived usefulness and perceived importance.

2 RESEARCH METHODOLOGY

This section discusses research design, data collection, population and sampling, and data analysis
used for this research.

A mixed methods research design was used for the broader study combining qualitative and
quantitative approaches. This paper reports primarily on the qualitative research approach used to
conduct the study (Venkatesh, Brown, & Bala, 2013). The justification for a qualitative approach
was to obtain rich and deep insights into the perceptions of educators with regards to VLS quality
characteristics, and suggestions for potential improvements.

This research was conducted at two higher education institutions in South Africa, which are
hereafter referred to as University A and University B. At the time the study was conducted, Blackboard
version 6 was the VLS deployed at University A, and Moodle version 1.5.2 was adopted at University
B.

In the first phase of the study, a literature review was conducted of VLS tool functionality, non-
functional quality characteristics, studies on educators’ perceptions of VLS in use and potential quality
and usage models. The literature on VLS tool functionality and non-functional quality characteristics
were used to frame the study and design the research instruments.

In the second phase of the research, a qualitative approach was adopted where data was collected
through structured in-depth interviews. Interviews were used as the main method of data collection
to confirm categories/themes and sub-themes relating to the two main research questions namely
perceived usefulness of VLS tool functionality, and perceived importance of non-functional software
characteristics. The interview questions concerned: VLS functions and services needed or deemed
useful for online teaching; types of tool support found useful when performing online assessments
and tracking student progress with a VLS; VLS facilities needed or regarded useful for student
involvement and productivity in an online course; quality characteristics deemed important to be
integrated into a VLS to support the online courses. A purposive sampling technique was used to
select potential participants for the semi-structured in-depth interviews from the two universities. At
the time of the study, the interviewees were using a VLS, and had a minimum of one year’s experience
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using a VLS.
Thematic analysis, which is a commonly used method of analysis in qualitative research was used

to reduce texts to codes that represented themes or concepts (Guest, MacQueen, & Namey, 2012).
Tagging was used to analyse qualitative data with the aid of the NVivo tool. The process followed
for thematic analysis was generating initial codes based on the categories from the two research
questions, namely perceptions of VLS functionality and perceptions of non-functional characteristics
as summarised in Tables 1 and 2. Additional themes and subthemes relating to individual toolsets
and non-functional quality characteristics were identified and refined during the coding process.

In the third phase of the study, surveys were used as a follow-up technique to interviews with a
broader sample of the target population and served to confirm the results of the qualitative study.
A total of 107 completed questionnaires were returned from both universities. A five point Likert
scale was used in the design of the survey questions ranging from strongly disagree (1), disagree (2),
neither agree or disagree (3), agree (4) and strongly agree (5). Survey questions measured educators’
perceptions of the usefulness of the VLS functionality for online teaching and the importance of
VLS non-functional characteristics as depicted in Figure 2. The Cronbach’s Alpha technique was
used to measure the reliability or internal consistency of the VLS functionality and non-functional
characteristic groups, which were all above 0.7, thereby permitting analysis. Descriptive statistics,
namely the mean and standard deviation was computed for each of the groups. A quantitative analysis
of the perceived usefulness of VLS functionality groups (namely communication, student tracking,
course administration, course content, assessment, and student productivity and involvement)
and the perceived importance of non-functional characteristic groups (namely usability, reliability,
efficiency, security, flexibility and standards) revealed that the mean scores were all significantly
above a neutral score of 3. Hence, there was significant agreement amongst the educators on the
quality characteristics of Blackboard and Moodle formally adopted at the two universities.

3 FINDINGS AND ANALYSIS

This section covers the qualitative results of data collected from University A and University B
pertaining to educator perceptions on quality characteristics of the VLS formally adopted for use at
these institutions. The qualitative findings presented cover the demographic profile of interviewees,
the perceived usefulness of Blackboard and Moodle functionality, as well as the perceived importance
attached to their non-functional characteristics.

3.1 Demographic profile of interviewees
The number of interviewees who participated in this study per university is summarised in Table 3. All
participants interviewed were educators who were teaching at both undergraduate and postgraduate
levels of study from the two selected universities.

A total of ten educators were interviewed from various disciplines at University A, namely, three
from fine arts, one from jewellery design, one from hotel and catering management, one from
radiography, two from management studies and two from engineering. The interviewees comprised
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Table 3: Number of interviewee participants by university

University pseudonym No. of participants
A 10
B 16

Total no. of participants 26

five females and five males. A total of sixteen educators were interviewed from several disciplines at
University B, namely, one from tele-health, one from IT Ed, two from nursing, two from information
systems and technology, one from pharmacology, one from education, one from internet studies, one
from computer science, two from genetics, one from engineering, one from mathematics, one from
law, and one from dietetics and human nutrition. Seven of the interviewees were males and nine
were females.

All of the interviewees at University A had been using the Blackboard VLS in their teaching
practice for over a year. In addition, educators employed at University A had completed the Pioneers
Online training programme, which is a short certificated course. Certificated courses were run by the
e-Learning unit within the Centre for Excellence in Learning and Teaching (CELT) at University A,
which provided training in Blackboard together with instructional design and teaching philosophies.
Some of the educators had also completed the intermediate and advanced training courses in
Blackboard. University A had a dedicated technician to support Blackboard users.

The minimum length of usage of VLS Moodle by interviewees at University B in their teaching
practice was a year. Some of the interviewees had attended introductory workshops on Moodle
run by the Academic Computing Department, while others had learnt to use the VLS through self-
experimentation. University B had a dedicated academic computing department providing adequate
support for Moodle users.

All the educators interviewed at both universities reported that they were familiar with and
comfortable using office applications such as Word, Excel and PowerPoint presentation with some
reporting that they were competent with programming, and other specialised application software.

3.2 Perceived usefulness of Blackboard and Moodle functionality
characteristics

The qualitative findings and analysis of educator perceptions on the usefulness of the following
suite of VLS tools, namely communication, student productivity and student involvement, course
administration and management, student tracking and content tool features is presented in this
section. A summary of themes and subthemes were coded from all the interview transcripts, covering
the perceived usefulness of VLS tool functions for online teaching.
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3.2.1 Theme 1: Communication
The ‘usefulness of communication tools’ theme for the two universities covered a number of subthemes,
which are described below. Educators at both institutions agreed on the ‘usefulness of communication
tools’ theme, which confirmed the need for the corresponding communication tools and features
described in Table 4 in the Appendix.

Online threaded discussion forum Posting in threaded forum discussions was the main tool
reported to be used for learning, discussion and debate in the online environment. Some of the data
extracts pertaining to the usefulness of this subtheme were:

Able to upload images to posts; automatic notification of new posts; keep a record of
the conversation; Free fold in the conversation, and conversation central where you can
upload and tag files

Educators reported mixed experiences with online discussion forums. Some educators at University
B found that students were less inhibited and more frank in online discussions than they were in
face-to-face discussions whilst others reported that students’ uptake of online discussion forums was
poor and generally one-way communication from lecturer to students where no mark was awarded
for online participation. The latter finding on online discussion forums supports the view of Wyles
(n.d.) who argues that the transmission model of information is common in a VLS because it was
easier than the interactivity implicit in a conversation. Another viewpoint was that online discussion
forums were very cumbersome and involved much reading and writing and was time-consuming.
The findings of a study conducted by McGill and Klobas (2009) supports this finding that a VLS
enhances communication and coordination, but creates more work. Educators reported that there
were scheduled classes where face-to-face discussion took place, as both universities were residential,
and therefore there was a lesser need for online discussion. Discussion forums were not used for the
mathematics discipline as typing of mathematical equations was reported to be cumbersome.

Some of the additional features that educators recommended for Blackboard were the need
for threaded discussion forums to be modelled around social media systems; tracking of student
participation in threaded forums and chats, and notification mechanisms for discussion tools. Data
extracts supporting the need for an improved design in Blackboard were:

This tool should resemble Web 2.0 type of functionality; It needs to be less structured and
more spontaneous; Blackboard does not send a notification to students when a notice is
posted to them; I would like an activity report on how many times they commented on a
post

Data extracts supporting the need for an improved design in Moodle were:

Communicating in mathematics using forums is cumbersome; Need for separate channel
of communication or forum for co-teachers on a course or module; should resemble a
face book [sic] type of environment.
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Blogging Responses on the usefulness of this tool varied as only a select few educators used this
tool in their courses. The educators that used blogging found it to be useful for student participation
in discussions, and contributing to the learning of a topic or subject area. Educators that had no
prior experience of using the tool agreed that it was potentially useful. Some of the data extracts
pertaining to the usefulness of this subtheme were:

Need indicators to see how many people have read your blog I quite like the idea of
blogging; it should automatically track students blogs; blogging supports communication.

This research supports the finding of Halaseh (2014) who reported that comments in blogs help
students’ in their written forms of communication.

Internal email The built-in email facility was found to be very useful in communicating with
students and maintaining a record of that communication. Some of the data extracts pertaining to
the usefulness of this subtheme were:

Used to communicate new deadlines or new arrangements and there is a record of that;
you have got 24/7 access so you can post and I see the post via my e-mail.

The finding on the usefulness of the course email tool supports the finding by Barron (2003) that
email messages for each course can be stored in a separate account, which allows for easier tracking
of all messages sent and received.

Online real-time chat This tool was less used at both institutions. Educators did not perceive
this tool to be highly useful as both institutions offer face to face contact with the students. They
believed that this tool was useful for supporting student communication, particularly in cases of
part-time programme offerings. Data extracts pertaining to the usefulness of this subtheme were:

Students use it to chat among themselves; We conducted our session via the live chat
and kept a record of our session.

Fidalgo (2012) maintained that the online real-time chat is a collaborative learning tool, which is
supported in this study. The finding on the chat tool did not support the view of Kanthawongs and
Kanthawongs (2013), who argued the online chat was one of the web components of a blended
model. The argument presented by educators was that there was no real need for this tool as they
had face to face contact with their students in scheduled classes.

Electronic whiteboard This tool was rarely used and reported to be less useful than the other
communication tools. An educator at University A was cited as having attempted to use the tool
but could not get it to work. This tool was used to a limited extent at University B and reported to
be useful for drawings and annotations for distance learners. Another view expressed was that it
would be more useful for lessons rather than lectures. Some of the data extracts pertaining to the
usefulness of this subtheme were:
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Presentation on whiteboards are used; we annotate on the presentation with extra
drawings, extra explanations.

This finding of limited usefulness for this tool is not in keeping with the view of Sun, Cheng, and
Finger (2009) that a key functional requirement of an eLearning system is an electronic whiteboard.
A possible reason for this finding is that the majority of the educators were unaware of this tool or
did not know how to operate this tool.

News forum or announcements The notice board or news forum was also reported to be very
useful to make announcements and convey messages to students. It was also mentioned that student
can receive immediate notification of announcements when they log on to the system. Some of the
data extracts pertaining to the usefulness of this subtheme were:

News forums would be useful; a mobile application for Moodle where students can access
get notices on their mobiles; see what readings are there.

The findings on the announcement tool is supported by Unal, Z. and Unal, A. (2011), who reported
that the announcements (in Blackboard) or the news (in Moodle) is mostly used to help educators
keep students updated on course information.

Wikis This tool was used by a select few educators to promote collaborative or group work in
their courses. The findings indicated that wikis had not taken off. Possible reasons for this are that
undergraduate levels of study have large student numbers or that educators have not adopted a
constructionist approach. One of the views expressed was that it could be useful for higher levels of
study. Some of the data extracts pertaining to the usefulness of this subtheme were:

Might be more useful for higher levels of study; Supports collaborative work.

This study shows limited support for the finding of Fidalgo (2012) that wikis are one of the Moodle
modules used by students to create collaborative learning communities on topics of their interest.

3.2.2 Theme 2: Student involvement and productivity
The ‘usefulness of student involvement and productivity tools’ theme covered a number of subthemes,
which are described below. Educators at both institutions agreed on the ‘usefulness of student
involvement and productivity tools’ theme, which validates the need for the corresponding tools and
features of described in Table 5 in the Appendix.

Online calendar The course calendar, which is both a planning and communication tool, was
reported to be useful as it had an updated record of course events such as test and examination dates
and submission deadlines for projects and/or assignments. Some of the data extracts pertaining to
the usefulness of this subtheme were:
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Student can use course calendar with deadlines to manage his/her own learning; One
central calendar where you can put all the key dates so its reminding them whats coming
up.

This finding was supported in the literature where students reported that they would use the online
calendar for scheduling tasks and setting up alerts for upcoming assignments (Dahlstrom et al.,
2013).

Online journal The online student journal was reported to allow students to reflect on their
learning process. Some of the data extracts pertaining to the usefulness of this subtheme were:

Useful to incorporate portfolios through a journal; In Moodle there is an online journal
and I like people to be reflective about their learning.

This finding supports the result of a previous study where educators reported creating a journal topic
to give students a place for their own writing, which can be kept private between the student and
the lecturer or shared with the class (Borwarnginn & Tate, 2014).

Student profiles The educators believed that student profiles were useful for students, as it
allowed them to upload their pictures, edit their information, and conduct online discussions. Some
of the data extracts pertaining to the usefulness of this subtheme were:

The students can edit their profiles; Profiles are more conducive to discussions.

This finding was supported the work of Halaseh (2014) who further argued that users’ profiles
together with participation and academic data can be analysed to get a understanding of course
dynamics.

3.2.3 Theme 3: Course administration and management
The ‘usefulness of course administration tools’ theme for both the universities comprised two sub-
themes, namely user management and course design and management, which are described below.

User management The user management function was performed largely by an administrator
at University A and was, therefore, regarded as less useful than University B. Some properties of
the user management function were reported useful and additional properties were recommended
that would enhance usage. A positive comment from University B was that the system automatically
uploaded registered students into the VLS and allowed guest access. Some of the data extracts
pertaining to this subtheme were:

Should give students more privileges, their own classroom; lecturers should be given
rights to reset password automatically; limit access to registered users; Most of our
courses have guest access.
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The usefulness of user management functions in this study confirmed the work of Botturi (2004), who
reported that access privileges in terms of multiple level access privileges, and registration options
such as Lightweight Directory Access Protocol (LDAP), batch and self-registration were considered
important for adoption of an open source system.

Course design and management Course design was regarded as useful by interviewees at
University A and University B. Educators expressed satisfaction in that the VLS allowed courses to be
organised, and edited and components to be moved around. Some of the data extracts pertaining to
the usefulness of this subtheme were:

Copying courses and rolling them over is supported; supports hiding of courses/documents
being developed; Educators need to structure or organise their courses using a pre-defined
format such as weekly or topics.

Course management was regarded as useful by interviewees at University A and University B.
Educators found the use of authorised courses, course backups, password protected courses and
selective release of course content to be particularly useful. Some of the data extracts pertaining to
the usefulness of this subtheme were:

Supports changes, archives and back up of courses; records marks; supports online
surveys; Authorised courses are very useful; all our courses have passwords on it; can
selectively release course content.

An educator at University B recommended the addition of a welcome page to support programme-level
communication with all students belonging to a discipline.

These findings confirm the usefulness of the VLS tools and features corresponding to course
administration and management described in Table 6 in the Appendix.

3.2.4 Theme 4: Online assessment
The usefulness of online assessment tools comprised a number of subthemes, which are described
below.

Online tests and quizzes Educators reported on the usefulness of creating and administering
objective-type online assessments. Objective-type questions in the form of multiple-choice questions,
true or false, matching and filling in the blank spaces, etc., were popular choices for online testing
as they can be automatically scored. The availability of immediate feedback for online quizzes was
reported to be the most helpful feature. Some of the data extracts pertaining to the usefulness of
this subtheme were:

Allows quizzes only for self-assessment purposes with no grading; allows you to randomise
your test questions and answers; sends an e-mail notification to the instructor upon
completion of test; Importing questions is a useful feature; online tests opens and closes
at a specific time; you can give back feedback immediately or delay feedback.
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These findings confirm the usefulness of corresponding online assessment functionality described in
Table 7 in the Appendix. Some of the challenges reported with this Blackboard tool were:

You cannot go into Blackboard and change anything like from MCQ to short answers
it doesn’t do that because it keeps a statistic of the test over time; Doesn’t allow one to
upload more than one image for each online test question.

Online marking and grading The online marking and grading sub-functions were welcomed by
educators at both institutions. Some of the data extracts pertaining to the usefulness of this subtheme
were:

The system can automatically mark multiple-choice questions; allows assessment feed-
back with comments and grades; exporting is there; I often use the grading forms; I find
the criteria and indicators quite useful; Set up marking criteria on online marking forms;
I like the integration of Turnitin into Moodle.

This finding supports the argument made by Bagarukayo and Kalema (2015), that computer-assisted
marking technologies save lecturers time due to online marking and the ability to capture results
electronically.

Some of the challenges reported with this tool were as follows:

System should allow for peer comments and not necessarily for grading purposes as
students are not knowledgeable enough to grade other students work; should be able to
set custom scales for grading; set up marking criteria on online marking forms where
final grades are awarded.

Online grade book The grade book was met with mixed reactions. While many of the educators
interviewed at both institutions acknowledged the usefulness and value of having a grade book in a
VLS, it was the least used component of Blackboard and Moodle. A possible reason for this finding
is that many educators are familiar/competent with the use of a spreadsheet tool for recording
marks/grades, performing statistical analyses, and calculating class and final marks. Educators who
have not been trained to use the grade book tool may therefore be less confident to use an unfamiliar
tool for performing the same functions. Some of the data extracts pertaining to the usefulness of this
subtheme were:

Grade book organises, records, and publishes marks; allows students to view/monitor
their progress; allows tracking of students grades in a course over time; generates
statistics per question; allows overriding marks for blog posts; assigns group assignment
mark to all group members; has graphing ability to depict results.

This finding confirmed the proposal by Barron (2003) that online grade books should be able to
assign weights to the assignments; apply formulas to determine final grades; and be uploaded and
downloaded in common formats such as Excel. The perceived usefulness of these properties was
confirmed in this study, and was consistent with grade book properties described in Table 7.

Some of the challenges reported with this tool were as follows:
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Grade book could be more effective/flexible with regards to in-depth feedback; Offline
assessment grades have to be manually entered into Moodle grade book; It won’t import
from Excel. It does export very nicely.

Online assignment The online assignment sub-functions were welcomed by educators at both
institutions. Peer reviews of assignments were reported to be of particular importance to educators
involved in postgraduate programmes where fellow students were required to provide constructive
criticism of their peers’ work. In addition, educators assigned grades to peer reviewing of assignments
so that students took this activity seriously. Some of the data extracts pertaining to the usefulness of
this subtheme were:

Allows group assignments; peer review of assignments at postgraduate levels is useful;
controls deadlines for assignments; return assignments with comments to students; gives
confirmation of online submissions; has ability to turn the assignment back for further
work; has digital box for assignment submission; Uploading assignment question file(s)
is a nice-to-have feature; useful to have an online repository of all student assignment
submissions with comments and final grades; allow single or multiple files assignment
submission.

This finding supports the view of Barron (2003), who reports that the assignment-specific digital
drop box is a valuable tool as it provides a designated area for assignment submissions as opposed
to sending assignments as e-mail attachments. This finding also confirms the finding of Dlalisa and
van Niekerk (2015), who reported that Blackboard permitted students to submit assignments at their
own pace and in their own time.

Summary This finding on the theme of the ‘usefulness of online assessments’ supports the work of
Martin (2008), who reported that assignment features of the Blackboard VLS were most useful. These
findings by Barron (2003) and Martin (2008) were to some extent confirmed by the present research
in that online submission of assignments, availability of immediate feedback for online quizzes, and
online marking were reported to be useful. These findings confirm the need for automated testing
management functions in a VLS, as summarised in Table 7.

Some of the additional features educators recommended were: a need for embedding of multiple
pictures into quizzes; custom scales for grading; a client tool to create multiple choice questions
on a PC and the subsequent upload of these questions into Moodle; a student presentation area
providing server space to upload student projects; and the use of Adobe Acrobat and PDF files for
online marking of electronic assignments where instructors can overlay in-depth freehand comments
in coloured text on PDF documents while preserving the original submission.

3.2.5 Theme 5: Online tracking of student participation and progress
The ‘usefulness of student tracking and progress tools’ theme comprised two subthemes, which are
described below. Educators at both institutions agreed on the ‘usefulness of online tracking of student
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participation and progress tools’ theme, which confirmed the need for the corresponding tools and
features described in Table 8 in the Appendix.

Student participation Some educators required tracking of student participation in threaded
forums and chats in an online environment. It was suggested that a VLS should provide activity
reports, usage statistics and frequency of student participation in various forums to assist the lecturer
in assigning final student participation marks. Some of the data extracts pertaining to the usefulness
of this subtheme were:

Tracking student participation in online activities; track students contributions to discus-
sions supported; Moodle gives you activity reports; graphs that Moodle generates that
tells you the hours they spend on Moodle per week; when they logged in and logged out.

This finding supports the study of Botturi (2004), who reported that student tracking, where teachers
can see student data and activities, was one of the key functions considered for adoption of a VLS.

Student progress Educators reported that they and the students can see the marks obtained for
assessments and the progress made. Educators can view students’ submissions. Some of the data
extracts pertaining to the usefulness of this subtheme were:

Tracks student progress; keep track of student submissions; Tracking students marks is
useful as they are able to see all their marks and how they are doing.

These findings supported the study of Bagarukayo and Kalema (2015) who reported that lecturers
had access to learners’ performance and learners found immediate feedback of online assessments
useful.

3.2.6 Theme 6: Course content
The ‘usefulness of course content tools’ theme comprised two subthemes, namely user management
and course design and management, which are described below. Educators at both institutions agreed
on the ‘usefulness of course content tools’ theme, which confirmed the need for the corresponding
tools and features described in Table 9 in the Appendix.

Course content creation Educators reported that this facility was useful in that it allowed them
to create lessons, quizzes, tests, learning materials, learning portfolios, definition of terms in the
glossary, and create content using wikis. Some of the data extracts pertaining to the usefulness of
this subtheme were:

Create content viz. lessons, quizzes, tests etc.; support hyper linking where you can link
to a page or bulk of pages; you can create lessons and link to the content of a particular
topic, and to a quiz to test their knowledge of the topic; Create definition of terms or
concepts in a course glossary, which can be linked to learning activities and tests; attach
meta data on learning materials; create learning portfolios and home pages is important.

https://doi.org/10.18489/sacj.v29i3.418

https://doi.org/10.18489/sacj.v29i3.418


Padayachee, I.: Educator perceptions of virtual learning system quality characteristics 113

This finding support the work of Cavus and Alhih (2014) who maintained that a VLS must be able to
assemble and deliver learning content rapidly, personalise content and enable knowledge reuse.

Course content delivery and management Educators reported that this facility allowed the
use of multi-media content namely audio, video, podcast, and animation to scaffold the learning
process. In addition, this facility allowed the use of links to external sources. Educators at both
institutions agreed on the usefulness of the content creation and delivery/management subthemes,
which confirmed the need for the content authoring, delivery and management tools and features
described in Table 6. The ‘course content delivery and management’ subtheme was clearly found
to more useful than the ‘content creation’ subtheme at both institutions. Some of the data extracts
pertaining to the usefulness of this subtheme were:

Support for a variety of data formats such as Word and Excel documents; use of videos
in a PDF; Post links to external resources; The use of multi-media content namely audio,
video, podcast, and animation to scaffold the learning process; support embedding of
code from providers of multimedia content; play PDF slide shows; use video and or
podcasts to explain mathematical concepts.

This need for the course content management supported the work of Barron (2003), who argues
that a VLS should allow instructors to upload files, organise the files in folders and subfolders, and
edit them remotely. According to Barron (2003), an optimal VLS would provide content creation
within the program in a WYSIWYG format, and allow the upload of HTML files. A VLS has brought
the possibility of delivering learning content to a huge number of learners as quickly as possible.

3.3 Importance attached to non-functional characteristics of Blackboard
and Moodle

The theme and subthemes relating to VLS non-functional characteristics deemed important by
educators at the two universities were coded from all the interview transcripts.

Interview findings confirm the importance attached to the following non-functional characteristics
of Blackboard and Moodle by educators at University A and University B: usability, security, reliab-
ility and efficiency. In addition educators confirmed the importance of flexibility, interoperability,
extensibility, and standards. It should be noted while educators have confirmed the importance of
VLS non-functional characteristics, several recommendations for improvement were suggested in the
light of challenges experienced. These findings supported the work of Al-Busaidi and Al-Shihi (2010)
who reported that reliability, system’s functionality, interactivity, and response time were found to be
significant on e-Learning acceptance and use. The findings of the present research confirmed the
theory on required system non-functional characteristics as summarised in Table 2.

3.3.1 Usability
According to Ardito et al. (2005), the usability properties of a VLS should allow both teachers and
learners to capably operate the system, and should be suitable for the planned learning activities.
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All the interviewees from both universities agreed that usability is an important characteristic of a
VLS. Some educators at University A commented that Blackboard was user friendly whilst others
commented that Blackboard usability needed improvement. Data extracts confirming the importance
of this characteristics were:

Blackboard is very user friendly; Tools should not be cumbersome to use; there should
be a better flow in the way the environment works.

The educators at University B expressed the view that the user interface of Moodle needed improve-
ment. Data extracts confirming the importance of the usability characteristic were:

User interface needs improvement; the functionality in Moodle is not readily discernible;
navigation can be more intuitive; the design should be similar to familiar applications
like Facebook.

This finding is consistent with that of McGill and Klobas (2009), who reported that ease of use leads
to increased use. These findings concur with those of Egert et al. (2009), who reported the need
to improve the user interface of a VLS. These findings confirm the design guidelines that a VLS
should have an aesthetically pleasing/attractive interface and should incorporate appropriate icons
to represent system functionality. Furthermore there should be clear, unambiguous, and intuitive
navigation within the VLS as summarised in Table 2.

3.3.2 Security
According to Behkamal et al. (2009), security is the ability to prevent unauthorised access, whether
accidental or deliberate, to programs and data. Interviewees at both universities viewed security as
an important characteristic for both Blackboard and Moodle, as illustrated by the following data
extracts:

Students should not be able to view other students marks or change marks; the system
should not crash through malicious activity; access should be restricted to registered
students; only registered students should take tests; Moodle is fairly secure.

These findings confirm the need for identification and authentication of users (Behkamal et al., 2009,
p. 602), as well as ensuring the security of assessments (Robin et al., 1996). The issue of restricted
access was raised by Robin et al. (1996) who argued that there should be restricted access to data
based on permission levels. The finding on security supports the need for security measures such as
passwords and encryption (ElementK, 2003) and ensuring that information is secure, accessible and
accurate (Egert et al., 2009).

3.3.3 Reliability
Interviewees at both universities regarded reliability as an important characteristic, supported by the
following data extracts:
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reliable (twenty four hours seven days a week) availability, lecturers work in off-peak
hours setting quizzes; reliability is a very important issue as you do not expect the system
to be continually down; report downtime on a weekly basis

The findings with regard to reliability confirmed the need for little or no disruption/downtime as
advocated by Horton and Horton (2003), as well the need for software fault tolerance argued by
Behkamal et al. (2009).

3.3.4 E�ciency
Educators at both universities agreed that efficiency was an important characteristic in a VLS. Data
extracts supporting the need for this characteristic were:

Uploading and downloading of assignments should not be time consuming; minimum
number of steps to perform tasks; shouldn’t freeze when too many people are logged in;
It was a problem when we were just using our server and if eighty people logged on it
just froze, because of the LaTeXcommands in between and so on; I want my computer
systems to be slick and responsive; it is very efficient.

The findings with regard to efficient response time reiterates the need for the efficiency attribute to
be incorporated into a VLS as reported by Kalinga (2008). These findings concur with the system
efficiency sub-characteristics cited, namely keyboard shortcuts, importing registered students into the
system, and performing operations on multiple objects (Kalinga, 2008); and maintaining performance
level (Zeist & Hendriks, 1996).

3.3.5 Other non-functional characteristics deemed important
Flexibility Interviewees expressed the need for flexibility in a VLS, as illustrated by the following
data extracts:

Access tools directly or access via links; seamless integration of tools rather than being
separate entities; open architecture is needed; students should be able to choose a text
only website, integration between the VLS and the University’s website, the library, the
publishers, online modules.

This finding supports the view of Meerts (2003), that there should be seamless integration or
links to internal university systems such as the student management systems. The finding is also
consistent with the works of Kritikou and Demestichas (2008); ElementK (2003) and Meerts (2003)
who highlighted the need to import content from and supply content to digital libraries and other
e-Learning systems.
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Interoperability Interoperability was viewed as an important characteristic in a VLS. Data extracts
verifying this view were:

importing and exporting data like class lists would be excellent to automatically populate
students; Interoperability, yeah, that would be great, linking it to your library system;
Interoperable with SMS [Student Management System]for exporting marks; bring in cvs
[sic] files.

This finding supports the importance of interoperability standards and modular, extendable architec-
tures in a technology environment (Wyles, n.d.).

Extensibility Data extracts confirming the usefulness of extensibility were:

Extensible so if I see third party tools that I want to integrate with the system I would be
able to; With Moodle it’s open-source there is thousands [sic] of plug-ins.

This finding confirms the work of Molebatsi (2011) who reported that Moodle allows for extensibility
through addition of new functions into the site’s directory, which stores all the plug-in modules.

Standards Standards compliance implies that the system conforms to “standards, conventions or
regulations in laws and similar prescriptions” (Behkamal et al., 2009). SCORM is a “set of technical
specifications that enables sharable, durable, and reusable Web-based learning content” (ElementK,
2003). The OpenID standard allows to access many websites without having to create new passwords
for each website (Sakimura, Bradley, Jones, de Medeiros, & Jay, n.d.).

Data extracts confirming support for VLS standards were:

Assistive technologies should be supported; There should be a standard where you log in
once and access many different websites; Students developed some packages outside of
Moodle and uploaded using SCORM.

4 DISCUSSION

The literature review on VLS tool functionality and non-functional characteristics provided the
reference point for eliciting educator perceptions on the VLS quality characteristics using the broad
framework of the ISO9126 software quality model. VLS tools deemed useful from the qualitative
findings were communication, student productivity and involvement, course administration, assess-
ment, student tracking and course content. The VLS non-functional characteristics deemed important
from qualitative findings were usability, security, reliability, efficiency, flexibility, interoperability,
extensibility and standards. The qualitative findings also revealed challenges associated with VLS
functions and characteristics. The findings of the study were integrated into a proposed model of
VLS Quality in Use Characteristics depicted in Figure 2 with relationships to perceived usefulness
and perceived importance constructs, which is linked to system usage.
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Figure 2: VLS quality in use characteristics model

It is important to note that the present study targeted educators in higher education who were
computer-literate and had the experience of using a VLS in their teaching practice. Another important
factor worth mentioning was that a technical and training support system was available to keep the
adopted VLS functional at both universities. In addition, the influence of demographic variables such
as age, computer literacy, academic rank and discipline expertise of non-adoptees on the perceived
usefulness of VLS tool functions was not covered in this study. These relationships can be explored
in future studies.

5 CONCLUSION

The research makes a theoretical contribution to the field of VLS usage in the form of a proposed
model representing the VLS quality in use characteristics. This model extends the discussion of
quality characteristics derived from the ISO quality model by identifying VLS functions and non-
functional characteristics and measuring educators’ perceptions about the usefulness and importance
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of the quality characteristics of Blackboard and Moodle. The results demonstrate the validity of the
ISO 9126 external quality model for assessing VLS quality in use characteristics. The research also
demonstrates that the constructs of perceived usefulness and perceived importance, generally linked
to technology usage can be used to measure educators’ beliefs on software quality characteristics.
The perceived usefulness and perceived importance constructs are related to implied user needs and
user satisfaction, which are linked to VLS usage in higher education.

This knowledge can be used by managers/directors of e-Learning or educational technology de-
partments to bridge the gap between features deemed useful and actual system usage via interventions
such as training programmes and instructional design/development support. Managers/directors
of e-Learning or educational technology departments can use the knowledge of non-functional
characteristics deemed important to ensure that the implementation of a VLS in an organisation
makes provision for characteristics such as security, reliability and performance when using a VLS.
Furthermore, the constructs of perceived usefulness and perceived usability have been found to
be determinants of usage, which in turn has implications for wider acceptance and usage amongst
non-adopters of VLS in education. Finally, the findings and results of this research can be used by
system designers to identify additional VLS tool features/functions required and non-compliant
system quality characteristics and address these in future upgrades of systems. An improved quality
in VLS design that supports the work of educators is likely to lead to an increase in VLS functionality
usage.
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APPENDIX

Table 4: VLS communication tool functionality

Communication tool Functions
Discussion forum Functions include posting, attaching files, viewing, searching threads,

formatting equations and spell-checking (Neal & Miller, 2005; Oliver,
2001; Robin, Reidenbach, & Forrest, 1996; Wan, Zhao, Liu, & Sun, 2005).

Blog A blog usually is organised as a chronological series of postings. People
contribute to blogs, but there is usually only one central author for each
(Chua & Dyson, 2004).

Internal mail Function include a built-in email service (Borwarnginn & Tate, 2014;
Venkatesh, Brown, & Bala, 2013; Wan, Zhao, Liu, & Sun, 2005).

Real-time chat Functions include creating chat rooms, managing simultaneous group
chats, moderating chats, suspending students from chat rooms, support-
ing images in chats and archiving chat logs (Borwarnginn & Tate, 2014;
Neal & Miller, 2005; Wan, Zhao, Liu, & Sun, 2005)

Electronic whiteboard Functions include uploading of mathematical symbols, images and Power-
Point presentations (Borwarnginn & Tate, 2014; Neal & Miller, 2005;
Wan, Zhao, Liu, & Sun, 2005).

Announcements Functions include the creation, editing, previewing, sorting and deletion
of announcements (Venkatesh, Brown, & Bala, 2013).

Wiki Functions include creating, viewing, editing wiki pages, removing
orphaned wiki wages, tracing wiki edit to authors, and tracking wiki
content against misuse (Asiri, Mahmud, Abu Bakar, Mohd Ayub, & Fauzi,
2012; Chua & Dyson, 2004).

Table 5: VLS student productivity and involvement tool functionality

Student productivity
and involvement tool

Functions

Calendar Calendars permit teachers to do course planning and enter submission
dates for assignments (Wan, Zhao, Liu, & Sun, 2005).

Online journal/notes A journal is a type of discussion topic to which users can post either
private or public entries (Wyles, n.d.).

Student profiles This tool allows students to create and edit their own personal profiles
containing personal information, preferred language, email address,
country, town, pictures and academic achievements (Dahlstrom, Walker,
& Dziuban, 2013; Inc., n.d.).
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Table 6: VLS course administration and management functionality

Course administration
and management tool

Functions

Authentication Authentication is the process of creating and maintaining user names
and passwords (Wan, Zhao, Liu, & Sun, 2005).

Course authorisation Course authorisation tools are used to assign specific access privileges to
course content and tools based on specific user roles, namely students,
instructors, teaching assistants (Wan, Zhao, Liu, & Sun, 2005). Func-
tions include access based on user roles, assigning of different roles to
instructors or students in courses and granting users’ rights or privileges
(Egert, Jacobs, & Barnes, 2009; Jasperson, Carter, & Zmud, 2005; Wan,
Zhao, Liu, & Sun, 2005).

Registration integration Registration integration tools are used to register and de-register stu-
dents from an online course (Wan, Zhao, Liu, & Sun, 2005). Functions
include manual addition of students to courses, and importing class lists
(Borwarnginn & Tate, 2014; Wan, Zhao, Liu, & Sun, 2005).

Course management Course management tools allow lecturers to control the activities of
an online class (Wan, Zhao, Liu, & Sun, 2005). Functions include cre-
ating/managing groups, generating reports, creating/migrating and
archiving courses, managing student records, hiding/showing resources;
system database backups and recovery (Borwarnginn & Tate, 2014; Bot-
turi, 2004; Jasperson, Carter, & Zmud, 2005; Robin, Reidenbach, &
Forrest, 1996; Wan, Zhao, Liu, & Sun, 2005; Wyles, n.d.).
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Table 7: VLS online assessment tool functionality

Assessment tool Functions
Online tests and quizzes Automated testing management provides the ability to control when and

where tests are taken and under which conditions (Wan, Zhao, Liu, &
Sun, 2005). Functions include question creation, automatic marking
of objective-type questions, dates and times when students must access
tests, randomising questions and answers, multiple attempts for quizzes,
MathML editor for mathematical formulas in both questions and answers
(Bagarukayo & Kalema, 2015; Borwarnginn & Tate, 2014; Egert, Jacobs,
& Barnes, 2009; Oliver, 2001; Robin, Reidenbach, & Forrest, 1996; Wan,
Zhao, Liu, & Sun, 2005; Wyles, n.d.).

Online marking Online marking tools allow lecturers and teaching assistants to assess
student work online (Wan, Zhao, Liu, & Sun, 2005). Functions include as-
sessing paragraph questions, assessing and loading marked assignments
through the assignment drop box, and assignment feedback through
annotations (Wan, Zhao, Liu, & Sun, 2005).

Online grade book Online grade book keeps track of student marks and graded online
activities, with the added capability of assigning course grades (Wan,
Zhao, Liu, & Sun, 2005). Functions include entries for new assessments,
adding grades of offline assessments, customising grading scales, assign-
ing weights to assessments, test item analysis, manually editing grades,
sorting grades, searching grade book, downloading and uploading grade
books in common formats such as Excel (Bagarukayo & Kalema, 2015;
Brooks & Kettel, 2005; Oliver, 2001; Robin, Reidenbach, & Forrest, 1996;
Wan, Zhao, Liu, & Sun, 2005).

Online assignment sub-
mission

Assignment-specific digital drop boxes allow student submission of assign-
ments using a drop box. Functions include date-stamped assignments,
assignment drop boxes, multiple file submissions, tracking submissions,
group assignments, deadlines, resubmission of assignments, and grading
forms with marking criteria and weighting (Bagarukayo & Kalema, 2015;
Borwarnginn & Tate, 2014; Robin, Reidenbach, & Forrest, 1996)

Table 8: VLS student tracking tool functionality

Student tracking tool Functions
Student tracking Student tracking helps to track aggregate individual course material

usage by students, and perform additional analysis and reporting (Wan,
Zhao, Liu, & Sun, 2005). Functions include tracking frequency and
the date student accessed individual course components, monitoring
what students have read and posted, and identifying students at risk
(Borwarnginn & Tate, 2014; Jasperson, Carter, & Zmud, 2005; Robin,
Reidenbach, & Forrest, 1996; Venkatesh, Brown, & Bala, 2013, 2013;
Wan, Zhao, Liu, & Sun, 2005)
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Table 9: VLS content tool functionality

Content tool Functions
Content creation Content authoring uses content creation tools for educational content

(Paulsen, 2003). Functions include integrating a WYSIWYG (what
you see is what you get) tool, creating and organising linear learn-
ing sequences, organising and reusing learning objects and content
(Bagarukayo & Kalema, 2015; Borwarnginn & Tate, 2014; Halaseh,
2014; Venkatesh, Brown, & Bala, 2013; Wan, Zhao, Liu, & Sun, 2005).
Functions include storyboarding capabilities, course creation templates,
course homepage wizards, syllabus, organiser pages, and content mod-
ules (Venkatesh, Brown, & Bala, 2013; Wan, Zhao, Liu, & Sun, 2005).

Content delivery Content delivery allows for the dissemination of course material content
to students. Functions include uploading, storing, viewing of course ma-
terial, importing and exporting content, an e-reserves folder and glossary
(Bevan, 1999; Egert, Jacobs, & Barnes, 2009; Jasperson, Carter, & Zmud,
2005; Oliver, 2001; Robin, Reidenbach, & Forrest, 1996; Venkatesh,
Brown, & Bala, 2013).

Content management Content and file management allows for content and files to be man-
aged and shared by organising them into different folders (Bevan, 1999,
p. 11). Functions include access to specific course materials, version
tracking, selective release of course materials, archiving, converting file
formats, searching learning objects based on metadata (Bevan, 1999;
Borwarnginn & Tate, 2014; Jasperson, Carter, & Zmud, 2005; Robin,
Reidenbach, & Forrest, 1996; Sakimura, Bradley, Jones, de Medeiros,
& Jay, n.d. Venkatesh, Brown, & Bala, 2013; Wan, Zhao, Liu, & Sun,
2005).
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