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Abstract: Usability of websites has been studied severally in a general term in different sectors such as entertainment, social media
and e-commerce. Higher education is a sector that needs more attention because Universities are very important in the society and their
websites hold important information for prospective students, parents, faculty, students of the university and the public. Several
literature reviews have been conducted on website usability evaluation, not many have focused on University website usability
evaluation. Existing reviews of University website usability evaluation have based their review on certain aspect of usability
evaluation such as the methods used. The objective of this study is to carry out a systematic literature review of recent studies in this
area in order to provide insight for University website developer, usability researchers and higher academic institutions in all. This
study focuses on researches conducted on University website usability evaluation from 2016 to 2021. Findings from this study include
additional information different from existing literature review, such as, objectives of researches, common usability attributes used by
usability researchers, methods of data collection and analysis, changes in data collection due to Covid-19 pandemic and the types of
usability problems found. The commonly mentioned usability problems are problems related to interface design, content, navigation,

performance and accessibility.
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1. INTRODUCTION

The Internet has evolved rapidly and turned into a medium for
worldwide communication. Website is part of the Internet that
provides the ability for individuals and organizations to share
information with their users and it has become inevitable for
businesses that want to stay competitive in the Covid-19 era.
Having a website has become vital for Universities [1] as it is
an interface to provide information to students, faculty,
prospective students, alumni, parents and the public.
Information such as, admission criteria for prospective
students, courses offered, news updates, fees etcetera are
displayed on the websites [2]. All these users visit the
University website for various purposes and they differ in
terms of their frequency of use and competence with the use
of technology [3]. Their expectations vary, therefore the
University website should be designed to cater for these
variations. For Universities to provide needed information and
carry out their transactions there is the need for functional and
usable website [4].

Usability is defined as “the extent to which a system, product,
or service can be used by specified users to achieve specified
goals with effectiveness, efficiency, and satisfaction in a
specified context of use” [5]. Usability is an important feature
for a website to have [6]. If a website is found not usable or
not meeting users’ needs, they leave for other websites, those
who manage to stay lead to frequent customer inquiries,
support and subsequently lead to loss of revenue for website
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owners. Evaluating the usability of websites is helpful for
locating problems with the interface design or its usage.

Usability of University websites has been studied by several
researchers who have applied various methods to evaluate
University website’s usability. This gives information to the
website developer on areas that need improvement. In this
study, we carry out a systematic review of usability evaluation
of University websites from the past 6 years, to gather
information about trends, methods, and other information that
are beneficial to University website developers, researchers
and usability experts.

Several literature reviews have been conducted on website
usability evaluation, not many have focused on University
website usability evaluation. Literature reviews on University
website evaluation have based their review on certain aspect
of usability evaluation such as the methods used. [7]
Performed a systematic literature review to find the trends in
accessibility of University websites published in 42 papers.
The result presented analysis of evaluation of 9140
Universities in 67 countries. The report presented important
accessibility problems. A survey on research trends on
University website usability was conducted by [4]. A total of
35 scholarly articles were reviewed. The review was based on
usability evaluation methods, MCDM approaches and
automated tools. The result revealed that the most common
methods of usability evaluation are heuristics evaluation, user
testing and automated tools. MCDM approaches are
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increasing but not as much as other methods. [8] In their study
evaluated University website usability evaluation from
scholarly articles from 2006 to 2016. 53 papers were
investigated and the result showed that the generally adopted
method are user testing and questionnaire, the most reported
usability issues were navigation, Ul design and information
content quality. This study reviewed more recent studies from
2016 to 2020, in addition to the methods of usability
evaluation on University website we highlight other aspects
like metrics used, objectives of study etcetera. This is to
provide adequate information for Universities web developers
and usability researchers. The rest of the paper is structured as
follows: section 2 presents the method applied, section 3
presents the analysis of the result and lastly section 4 the
conclusion from the analysis is discussed.

2. METHOD

A systematic review involves a process to systematically
search and locate relevant studies about a research question
and systematic presentation of the finding of the result from
the search [9]. In this study, a systematic review was adopted
because it involves a comprehensive search to locate relevant
literature about a given concept. It tends to be of higher
quality, transparent, more comprehensive and less biased than
other literature review approaches. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
reporting standard was adopted in this study because it is most
widely applicable across different research areas. PRISMA
was developed by [10] and is made up of four stages namely:
identification, screening, eligibility and inclusion as shown in
Figure 1. To achieve the main purpose of this study which is
to gather information about trends and methods that have been
adopted in conducting usability evaluation of university
websites, the following research questions were determined:

1. In which countries were these studies carried out?

2. What is the distribution of studies by year?

3. What are the objectives of carrying out the studies?
4. What are the usability metrics considered in the studies?
5. What are the methods of website usability evaluation
adopted?

6. How and what type of data is collected?

7. What data analysis method was used?

8. What is the stage of evaluation?

9. Which web pages were selected for evaluation?

10. What type of problems were found?

11. What measures were taken considering Covid-19
pandemic?

The identification stage involved the process of identifying
relevant literature from electronic databases. In acquiring the
relevant information, Google Scholar and IEEE were
accessed. Search parameters such as “Evaluation of Academic
website”, “Usability of academic websites”, Usability of
higher education websites”, “University website evaluation”
were used to search for articles. This study focused on more
recent articles published between 2016 and 2021. Usability
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evaluation for visually impaired, mobile interfaces were
excluded because the focus of the study is mainly on
websites, further study will focus on usability for visually
impaired. The inclusion and exclusion criteria considered are
highlighted in table 1. Titles that included usability, quality,
accessibility, navigation were included because these are
usability metrics that have to do with usability evaluation.
After identification, 84 articles were selected. In the screening
stage, the search result was screened, a quick scan of the
abstract was done and articles that had potentials of relevance
selected, duplicate articles were removed. In the eligibility
stage, the full texts of the articles were studied, focusing on
their relevance as regards the research questions formulated.
At this stage, different metrics, elements and methods used by
researchers were identified and these articles were chosen at
the inclusion stage. At the end 32 articles were selected, 2
could not be downloaded.

| i Identification of studies via databases

—
5 Records identified through Records removed before
database searching - Google screening:
4 Scholar and IEEE Duplicate records removed (n
(n=122) = 4) o
Records marked as ineligible
(n=32)
Records removed for other
— reasons (n=2)
§ v
Records after screened R
2 ecords excluded
3 (n=84) | =52

|

Reports assessed for eligibility Reports excluded (n-52):
(n=284) Due to published in non-
English, focused on mobile
interface and not website, not
in academic or Higher
Education Institution domain

( Evoniy ]

Studies included in review
§ (n=32)

Reports of included studies
2| |n=32

Figure 1 Data abstraction based on PRISMA flow diagram
(Moher, 2013)

Table 1 Criterion for Screening

Criteria Inclusion Exclusion
Language English Non-English
Interface Website Mobile interface

and others
Type of study Usability and its Not focused on

elements usability
Publication date 2016 - 2021 Before 2016
23
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3. FINDINGS

In this section the findings of the systematic literature review
based on answers to the research question are summarized, a
total of 32 articles were selected and analyzed.

3.1 In which Countries were these Studies
carried out?

In this study, 17 countries contributed to the review. The
countries with the highest contribution are shown in figure 3.2
Jordan and Indonesia had the highest with 4 articles each,
followed by Pakistan and Turkey with 3 articles each.
However, in a comparative study carried out by [11], 348
Universities in Latin America were evaluated. This was not
included in the countries in figure. 3.1

Countries
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Figure 3.1 Distribution of articles by country

3.2 What is the Distribution of the Studies
by Year?

More recent researches were considered in this study, the
articles considered are articles from 2016 to 2021. This is due
to the fact that there is a similar study by [8] of articles from
2006 to 2016. The distribution of the studies by year can be
seen in figure 3.2. The year with the highest number of
articles is 2019 with 8 articles, 2020, 2018 and 2016 had the
same number of articles each which is 6. 2021 had the least
number of articles.

No. of articles by year of publication

2021 2020 2019 2018 2017 2016

O M N W & U @O N o WD

u Yearof publication

Figure 3.2 Distribution of articles by year
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3.3 What are the Specific Objectives for
carrying out the Studies?

In all the articles studied, researchers have specific objective
for carrying out usability studies. These objectives were
investigated and categorized into 7 as shown in Figure 3.3.
41% of the articles had the objective of evaluating the
usability of the University website using different metrics and
methods, 28% were interested in the accessibility of the
University website, 16% were interested in determining the
variables that affected users of the website, 6% investigated
the navigability of the website and 3% were interested in
assessing the performance, 3% proposed a model for
University website evaluation, 3% compared the performance
of automated tools on websites.

g s - Proposed usability
Specific Objectives | . iuation model

Assess performance 3%
3%

Compared
performance of
automated tools
3%

Assess navigability
6%

Evaluate overall
Usability
41%

Determine variables |
that affect users | §
16% r

Check Accessibility
28%

= Evaluate overall Usability = Check Accessibility

= Determine variables that affect users Assess navigability

= Assess performance = Proposed usability evaluation model

= Compared performance of automated tools

Figure3.3 Specific Objectives for University website
evaluation

3.4 What are the Usability Metrics

considered in the Studies?

Definition of metrics is an important aspect of any usability
evaluation. This is what guides the data collection process.
Several metrics were employed in the articles investigated;
these metrics are measured by different criteria [12]. Some
studies used standard usability metrics such as effectiveness
and efficiency, while some studies devised metrics according
to the intention of their study. Figure 3.4 shows the standard
metrics employed, with accessibility being the most used,
followed by usability. Other metrics such as load time,
number of pages, interface design were also used.

24


http://www.ijcat.com/

International Journal of Computer Applications Technology and Research
Volume 11-Issue 02, 22-28, 2022, ISSN:-2319-8656
DOI:10.7753/1JCATR1102.1003

Metrics used in reviewed articles
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Figure 3.4 Metrics employed in studies

3.5 What are the Methods of Website

Usability Evaluation adopted?

The methods of evaluation used in this study are basically
classified into three: the inspection method, empirical method
and tool based method. The inspection method involved
usability experts checking the website interface to identify
usability problems by checking it against standard usability
checklist or guidelines usually referred to as heuristics [13].
The Empirical method involves real users accessing the
website to identify usability problems with the website; usage
data is collected with data collection methods such as
questionnaires and there after analyzed. Some of the studies
employed online tools and automated tools that check website
usability against standard checklist and guidelines such as the
Web Content Accessibility Guidelines (WCAG), Search
Engine Optimization (SEO), and site security etcetera. As
shown in Figure 3.5, 47% of the university website evaluation
studies were conducted with automated tools 31% as
empirical method, followed by 9.4% for inspection method.
There were instances where the experts inspected website
manually in conjunction with automated tool [14] or manual
inspection with empirical method [15] and empirical method
was used in conjunction with automated tool [16]. Frequent
techniques used under empirical methods are questionnaires
and survey, user interaction log was used by two studies [17]
[18].

Tool based

47%

Inspector = Empirical

9.4% 31.2%

Figure 3.5 University website Usability evaluation methods
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3.6 How and what type of Data was
collected?

Mostly quantitative method was used for data collection,
basically with questionnaires and survey, qualitative method
such as interview, observation, think aloud and focus groups
also adopted as show in Figure 3.6. Two studies collected
website user interaction data by embedding JavaScript code
into web pages of the website [17] [18]. Interaction such as
mouse clicks, scrolls and cursor movement were captured and
analyzed to identify usability problems.

Mode of data collection
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= Think Aloud = Focus Groups = JavaScript Tool

» Survey = Web Optimization tools s Heuristics

Figure 3.6 Mode of data collection

3.7 What Data Analysis Method was used?
The data analysis method used in the study was mostly
descriptive analysis with 87.5% of the studies and predictive
analysis was 12.5% as shown in Figure 3.7. The descriptive
analysis results were reported using percentages, mean,
median and mode. One study rendered user interaction in heat
maps [18]. Some others applied predictive analysis such as
Krug’s test, linear programming, linear regression, AHP and
correlation [19] [3] [20].

Data Analysis Method

Descriptive Predictive

Figure3.7 Method of data analysis

3.8 What is the Stage of Evaluation?

All but one of the studies went through the formative form.
Evaluation was done on University websites that were already
existing and completed. One study carried out evaluation at
the pre-production stage [18].

3.9 What Types of Web Pages were
Evaluated?

The types of pages web pages that were evaluated in the
studies were investigated. Not all the studies specified the web
pages evaluated. The investigation shows that the homepage
was evaluated more than other pages as shown in Figure 3.9.
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Type of web page evaluated
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Whole website Home page Registration page Other pages

Figure 3.9 Types of web page evaluated

3.10 What are the Usability Problems
Found?

The usability problems found in the studies reviewed are
categorized into 5 as shown in Table 2. The most common
usability issues are interface design related issues, navigation,
content, performance and accessibility issues.

Table 2 Usability problems found

Usability Problems

Interface design e Missing Alternate text
Errors in code (e.g.
html errors)

Design outdated
Empty labels

Not mobile friendly
Lack of icon
description

Search box too small

Navigation Broken links
Page not found

Inappropriate labelling

Content Instant feedback

missing

e FAQ notavailable

e  Missing information

e  Search returning empty
information

Performance e  Slow loading time
e  Lack of security due to
outdated app

Accessibility e  Non-conformance to
WCAG standards
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3.11 What Measures were taken
considering Covid-19 Pandemic?

The wake of covid-19 has caused a lot of adjustment to the
way people interact. In this study measures taken into
consideration because of covid-19 was investigated, only one
study [21] mentioned the use of zoom meeting recordings and
surveys to examine the participant information while using the
website because of social distancing.

4. DISCUSSIONS

This study presents a systematic literature review on
University website usability evaluation from studies done
between 2016 and 2021 based on 32 research articles. It
shows research trends between these periods. Several
literature reviews have been done on website usability
evaluation generally, but very few studies have focused on
University website usability evaluation. Result of this study
showed that apart from the general objective of evaluating the
general usability of University websites, some researchers had
specific objectives to evaluate the accessibility of websites,
determine variables that affect users of websites, investigate
navigability, assess performance, propose a model for
University website evaluation and compare the performance
of automated tools on websites. The most used usability
metric was accessibility, 47% of the articles conducted
evaluation with the tool based method, while 31.2% used
empirical method. The most common method of data
collection was questionnaire, 87.5% used descriptive analysis
while 12.5% used predictive analysis. Only one study carried
out evaluation at pre-production stage while all others at
completion stage. Usability problems found were related to
interface design, navigation, content, and performance and
accessibility issues.

It was noted that many of the universities did not meet up to
the standard of usability, usability evaluation should be
included at the developmental stage, it was noted that
usability is also taken as user experience by some researchers,
[18] used UX attributes to measure usability. Some of the
studies mentioned usability values not stating the problems
found, stating the problems will help other researches. It was
also noted that only university staff and faculty are employed
as respondent, prospective students, parents could be
respondent too to have a general overview from the aspect on

non-university users.
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