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Abstract

For university websites to be successful and to increase the chance of converting a prospective student into a current student,
it is necessary to increase the visibility and accessibility of all related content so that a student can achieve their desired
task in the fastest possible time. The criteria for evaluating university websites are very vague and are usually unknown to
most developers, which adversely impacts the user-experience of the students visiting such websites. To solve this problem,
we devised a usability metric and examined the leading university websites to analyze whether these websites were able to
meet the requirements of students. In this research, we applied qualitative and quantitative approaches by considering 300
students and evaluating 86 university websites (26 from Canada, 30 from the United States, and 30 from Europe) based on a
six-attribute metric comprising navigation, organization, ease of use (simplicity), design (layout), communication and content.
From the evaluation results, we find that the 88% of the students are satisfied with our proposed usability attributes, but that
most universities fail to meet basic standards of usability as desired by the students. The findings also show that the usability
evaluation score for each usability feature varies from country to country, such as for (1) multiple language support —23%
of the Canadian websites, 63% of the European websites and none of the USA websites has the feature; for (2) Scholarships/
Funding/Financial Aid link —24% of the Canadian websites, 80% of the European and the USA websites has the feature;
for (3) admission link —88% of the Canadian websites, 20% of the European websites and 90% of the USA websites has
the feature. In addition, from the evaluative result we find that our proposed approach will not only increase the usability of
academic websites but will also provide an easiest way to covert prospective student inquiries into enrollment opportunities.

Keywords Usability metrics - Usability - Academic websites - University websites - Usability evaluation criteria - User
interface - Effective communication - Website quality - User evaluation - Human computer interaction
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People use websites in different ways, for various purposes
and to seek a wide range of information, hence it is difficult
to predict users’ needs and to design a website that caters
for all user requirements and expectations (Sengel and Oncii
2010). There is a need to understand how a website should
be developed, taking into consideration users’ requirements
and expectations (Zaphiris and Kurniawan 2007). Usability
can be described as “the extent to which a product can be
used by specified users to achieve specified goals with effec-
tiveness, efficiency and satisfaction in a specified context
of use” (Stewart 1998; Mendes et al. 2006). Therefore, the
notion of usability has been used to quantify and enhance
the end-user’s experience by highlighting relevant problems
on the websites. The usability of a website is a major factor
in determining how easy it is for users to interact with the
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interface of the website (Nielsen 2012; Hussain et al. 2017).
A website with a poor or non-existent user-friendly interface
runs the risk of losing a large number of potential users (Bai
et al. 2008). This high risk of losing potential customers
compels businesses to maintain the quality of their websites
(Agarwal and Venkatesh 2002).

A fundamental way to assure usability is User-Centered
Design (Cinar 2009), which defines all the processes and
guarantees that the product will be easy for end users to
use. Previous studies (Bove 2008; Nielsen 1993; Rosenfeld
and Morville 2002) have established the means by which to
test a website to understand whether it is designed to meet
users’ requirements, and have applied usability engineering
techniques to evaluate website design. The analysis in these
works found that website content has a great impact on the
usability of university websites. The saying that “content is
king” is especially relevant for university websites (Tsig-
ereda 2010) which shows the importance of content in the
usability evaluation metric. Therefore, there is a need for
content to be considered thoughtfully in the design of any
website, but particularly for university websites.

Limited studies have been conducted on the usability
of university websites (Mentes and Turan 2012; Manzoor
et al. 2012; Manzoor and Hussain 2012). However, univer-
sity websites are the primary source of information for any-
one in academia—students, teachers, or researchers (Caglar
and Mentes 2012). A usable university website increases the
possibility of converting a prospective student to a current
student, and enables current students to achieve higher levels
of learning (Caglar and Mentes 2012). Universities such as
the University of Technology Sydney (UTS) have adopted a
blended learning approach called ‘Learning Futures’ (Aus-
tralia 2017), which combines curriculum with innovation
and the effective use of technology.

Gap in the literature Firstly, it has been observed that the
existing literature evaluates the usability of a limited number
of websites, the maximum being three, hence based on such
a limited evaluation, the usability matrices they formed do
not satisfy the usability criteria of every academic website.
Secondly, none of the existing studies thoroughly focuses on
web content i.e. the textual and visual content of a website to
enhance the usability of university websites. However, web
content is considered to be an important feature for enhanc-
ing the usability of university websites to increase the level
of user satisfaction (Cox and Dale 2002). Finally, the main
users of university websites are students, but very few stud-
ies have focused on the perspective of students to define the
usability evaluation metric for university websites.

This paper addresses all these three gaps.

Contribution of the paper This paper aids the understand-
ing of the existing usability guidelines defined for university
websites by considering the student’s view point; therefore,
the main contribution of this paper is to define a usability
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metric from the student’s perspective, where the focus is on
the web content of university websites. For this reason, an
extensive survey is conducted in which students are asked
how the usability metrics/guidelines, as they were initially
defined in the study, can be improved.

Significance of the work This study is significant from
the following two perspectives: (1) the proposed usability
metric for university websites will improve the usability of
websites, and (2) the perspective of the students, who are
the main end-users of university websites, is the main focus
of this study. Therefore, the proposed usability metrics will
assist students to obtain the required information more effi-
ciently and effectively. Moreover, the proposed metrics will
also improve the satisfaction level of students.

In this study, we first discuss the existing usability metrics
or usability evaluation criteria that have been used to ana-
lyze the usability of university websites. After conducting a
thorough analysis of these metrics, a set of usability metrics
are defined that take into account the student’s experience.
The defined usability metric fills the three aforementioned
gaps in the existing usability metrics of university websites
by adding more usability characteristics to better analyze the
usability of university websites. For evaluation purposes,
we have chosen 86 leading university websites from three
regions, Canada, United States, and Europe, on which to
analyze the usability evaluation criteria and identify the
strengths and weaknesses of the proposed approach.

The structure of the paper is as follows: Sect. 2 describes
the related literature on the usability of websites, focusing
on university websites. Section 3 describes our proposed
approach. Section 5 presents the evaluation results. Section 6
presents the findings, and Sect. 7 concludes the paper.

2 Related work

University websites have many different kinds of users, such
as students, parents, researchers, alumni, teaching faculty
and administrative staff (Cerri 2014; Roy et al. 2014). Inter-
nal users include prospective and current students, faculty
members, and the administrative staff of the institution, and
external users include those who are not part of the institu-
tion but who visit the website seeking information, such as
parents, industry representatives, and members of the public.
Different users have different usability demands; for exam-
ple, students may visit a website to gain up-to-date informa-
tion about admissions, scholarships, syllabus, contacts, and
similar material. However, faculty members may visit the
website to view current events, class schedules, seminars,
workshops, etc. Similarly, external users may try to find
potential academic collaborators to address an industry prob-
lem. However, there may be differences in the demands of
students compared to university staff, such as differences in
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the timetables designed for students compared to timetables
designed for university staff. Students may also be interested
in admissions, fees, current programs, and so on. It is there-
fore very important to first define the specific users in order
to understand their needs, and to identify the demands they
place on a university website, before the usability criteria of
a website can be evaluated. It is important to note that in this
study, we focus only on internal users (students) and devise
the usability criteria accordingly.

A number of existing approaches discuss the usability
issues of university websites, as presented below.

Authors (Roy et al. 2014) examined the quality of three
educational websites, using usability tests. They used five
different usability metrics: attractiveness, controllability,
efficiency, helpfulness, and learnability. A questionnaire was
designed based on these five characteristics to measure user
satisfaction and to estimate the usability level of the selected
educational websites. The authors used the questionnaire
results to determine the top three ratings of the selected three
university websites. The primary shortcoming of their work
is that it only considers three websites and hence, it is not
possible to extrapolate the findings from three university
websites to the entire population of university websites.

Authors (Kaur et al. 2016) assessed the usability of
educational websites by applying two different usability
assessment methods—a questionnaire-based method and a
performance-based method. In the first method, the authors
used a questionnaire-based evaluation method in which stu-
dents completed questionnaires. In the second method, the
authors developed a usability standard consisting of two key
features: performance and self-reporting. Both these features
had sub-attributes, such as task success, task completion,
and the number of clicks, all of which helped in assessing
website usability. However, the study was unable to focus
on the content of a website and only focused on the perfor-
mance of a website.

Author (Hasan 2012) used a heuristic approach to evalu-
ate the usability of several educational websites in Jordan.
The author used a number of usability standards to evaluate
these websites: navigation, architecture/organization, ease of
use, communication, design, and content. The analysis result
was found that the participants were mostly concerned about
the design of the website, and that the website design needed
to be improved. Similar authors (Roy et al. 2014) considered
Jordanian websites only, and found that it is not possible to
extrapolate the findings of the study to the entire population
of university websites.

Authors (Ismailova and Kimsanova 2016) used automatic
techniques for the evaluation of educational websites in the
Kyrgyz Republic. They used three parameters: page size,
composition, and download time to evaluate the websites.
From their analysis, they found that two factors, broken links
and page loading time, significantly impact the usability of

any website. The shortcoming of their work is that the evalu-
ation has been carried out on Kyrgyz websites only.

Authors (Rahman and Ahmed 2013) identified several
factors which have an impact on the usability of university
websites. The authors conducted a survey on the usability
of university websites and found that there are five usability
factors which, if implemented on university websites, can
fulfill the needs of students to some extent. These factors
are interactivity and functionality; navigation, searching and
interface attractiveness; accuracy, currency and authority of
information; accessibility, understandability, learnability and
operability; and efficiency and reliability. The survey results
show that students were not satisfied with the text or the
visual presentation of the contents.

Authors (Jabar et al. 2014) interviewed students to evalu-
ate the usability of three university websites. The interview
questions related to five attributes: web content, organiza-
tion, navigation, user interface design, and performance.
Authors claim that these metrics are suitable not only for
determining the performance of educational websites but
also for helping to understand whether the websites meet the
requirements of its visitors. However, the proposed approach
does not meet student’s satisfaction and their focus was
mostly towards improving the content of a website.

Authors (Booi and Ditsa 2014) analyzed the usability
of South African university websites. The purpose of their
study was to develop a usability framework focusing on web
interface design to evaluate usability and provide guidelines
for improving the usability of South African university web-
sites. They concluded that the proposed framework improves
usability and helps to define a user acceptance model for uni-
versity websites. Likewise, other existing work, the primary
shortcoming of their work is that they only considered South
African websites, and hence it is not possible to extrapolate
the findings of the study to the entire population of univer-
sity websites.

Author (Hasan 2013) analyzed the usability of educa-
tional websites from the student perspective using usability
criteria. The study focused on three main usability attributes:
web content, navigation and web design, to evaluate website
usability. The author used a statistical inquiry to examine the
elements of usability and found that students were satisfied
with the content and navigation. However, the students were
dissatisfied with the design of these websites.

Author (Sengel 2013) evaluated the usability of edu-
cational websites and considered a number of parameters
such as learnability, effectiveness, efficiency, and satisfac-
tion. The author used a questionnaire and observation-
based approach, and found that users faced several dif-
ficulties because of its complex navigational structure
and website design. The study suggested that: (1) there
is need to add a search button near the search textbox, (2)
users can become lost in the website while surfing, so there
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should be a way to return to the main page, (3) there is a
need to include features such as calendar, facilities, and
scholarship links to the main menu, and (4) advertisements
are acceptable on educational websites.

Authors (Mentes and Turan 2012) assessed the usability
level of the Namik Kemal University website to identify
problems and define guidelines for the site. The authors
discussed five usability factors: attractiveness, controlla-
bility, helpfulness, efficiency and learnability. They found
that many factors influence the usability of websites, such
as the demographic location of users, their age and gender,
etc., however, the study was unable to focus on content
understandability, reliability and design features.

The university websites should be accessible during
the natural disasters. Authors (Noguchi et al. 2016) high-
lighted that the university websites would be made robust
to ensure that user activity is not interrupted. This means
that the information via a web should be readily accessible
to the students during an emergency. However, search-
ing information on the web via Google, Yahoo or Bing
may not be relevant. For this reason, Author (Bouramoul
2016) developed a retrieval system based on the contextual
access to web information. The contextual information can
better meet the user information needs on the university
website for information retrieval process and document
ranking task.

The usability of mobile-based applications is also an
important factor as the user interface directly impact the
cognitive load of the user. Authors (Harrison et al. 2013)
designed a new user interface for educational visual pro-
gramming context as a mobile application for children’s.
The results show a higher usability of the application
compared to the PC version. In addition, the multime-
dia content in e-learning systems used in an educational
environment are often builds on the client—server model,
which are not fault tolerance (Zhou et al. 2015). Authors
(Higashino et al. 2014) proposed an approach that manages
the multimedia contents which are distributed across the
network of an e-Learning system via a single user inter-
face. When the website is deployed on the cloud platform
then it is very important to maintain the user interface.
Authors (Hussain and Al-Mourad 2016) proposed a crowd-
source model that maintain the security and the quality of
web applications deployed on the cloud platform.

A comparison of the different approaches along with
multiple usability features is presented in Table 1 which
highlights the shortcomings of these approaches and iden-
tifies their gaps.

The different usability metrics used to evaluate the
usability of university websites in the literature are
detailed above. The following three main shortcomings
are observed in the previous studies and are addressed in
this study:
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1. None of the aforementioned studies focuses in detail
on the usability attribute of web content. However,
web content is considered to be a significant factor in
addressing the usability issue on university websites
(Roy et al. 2016). After analyzing the usability metrics/
attributes discussed in previous studies, we therefore
propose a usability metric in this study that consists of
six basic usability attributes: navigation, organization,
ease of use, design, communication, and content. The
purpose of this usability metric is to enhance the usabil-
ity of university websites to satisfy users.

2. It is observed that each of the aforementioned studies
only evaluates a limited number of university websites
(one to three) to identify the usability issues on uni-
versity websites using their proposed usability metrics.
In some cases, the evaluated university websites are
confined to specific countries only. However, evaluat-
ing such a small number of websites is insufficient to
identify usability issues as the identified issues could
be confined to only those particular websites and may
not be applicable in general. Unless a large number of
website are evaluated, it will not be possible to propose
a usability metric that will satisfactorily enhance website
usability or meet the requirements of all the users. In
this study, we evaluate 86 university websites to identify
usability issues.

3. It has also been observed that very few studies have dis-
cussed the student’s perspective on the usability features
of university websites. Students are considered to be pri-
mary users of university websites (Allen 2015), there-
fore it is important to understand their needs to make
websites more usable for them. In this study, we attempt
to capture the student’s perspective to make sure that
the proposed usability metrics will meet the demands of
students and to ensure that university websites are more
usable for them.

3 Methodology

In this section, we address the aforementioned shortcomings
and present our approach comprising four steps as presented
in Fig. 1. In the first step, we analyze and review all the
existing literature to identify the gaps and shortcomings in
this research area. Once we identify the gaps in the existing
literature; in the second step, we propose our approach by
conducting a survey on students; and in the third step, we
evaluate university websites with reference to our usability
matrices and based on the evaluation results in the final step,
we present our findings and results.

An extensive literature review (Booi and Ditsa 2014,
Hasan 2012, 2013; Ismailova and Kimsanova 2016; Jabar
et al. 2014; Kaur et al. 2016; Rahman and Ahmed 2013; Roy
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Fig. 1 Overall research
approach Conducted extensive literature review (2013-2017) J
Devised usability metrics from the point of view of
students
Surveyed 265 students J
Selected and evaluated websites of 86 universities |
‘ Analyzed the survey and the usability evaluation results J

et al. 2016, 2014; Sengel 2013) was conducted regarding
usability criteria to measure the serviceability of university
websites. As outlined in Sect. 2, the previous studies (Booi
and Ditsa 2014; Hasan 2012, 2013; Ismailova and Kims-
anova 2016; Jabar et al. 2014; Kaur et al. 2016; Rahman
and Ahmed 2013; Roy et al. 2016, 2014; Sengel 2013) dis-
cuss different metrics for evaluating university websites to
enhance their usability. A thorough analysis of usability met-
rics was conducted by identifying the usability factors dis-
cussed in previous studies. As a result, we defined six main
categories for our usability metric: navigation, organiza-
tion, ease of use, design, communication and content. Each

category consists of multiple usability factors, as shown in
Table 1. It was observed from the existing usability metrics
that web content had not been a focus in previous studies,
therefore we placed greater emphasis on website content.
New usability features were added to the content category
to include factors that had not been discussed in previous
studies, such as scholarship/funding, research, university
programs, direction maps, and employment (Fig. 2).

After defining the usability metrics, we surveyed 265
future students from different backgrounds through Face-
book and email (using Google Surveys) and asked them to
give feedback on the defined metrics. The survey questions

Fig.2 Proposed usability

metrics (‘Navigation: Evaluate whether a university’s ) « No broken links h
website contains the basic navigational tools to N
o Lo * No orphan pages
help the user by providing an easy navigation .
structure. ) « Internal search facility )
( o . A
Organization of website: Evaluate the structure - Sitemap feature
of website information to ensure it is divided Mai oati
into logical groups. ain navigation menu )
\
( N\
Ease of use: Describe the cognitive effort * Active links on words: ‘click here’, ‘more’
required to use the website. and ‘link’.
J
|\
( N
Design: Descrlbe the visual presentation of « Present images with ‘Alt’ tag.
website images in an appropriate way.
L J
( N

Communication: Describe the basic information
needed to communicate with a university.

* Contact information
« Foreign language support

\.

4 )

Content: Evaluate whether the website
contains the information that is required by
users.

o J

* About university/About Us

* Availability of Homepage

* Academic programs

« Information about scholarships/funding

* Admissions information

* Latest news and events

* Up-to-date information feature

* Research information

« Information about
jobs/employment/vacancies

* Information about alumni

« Information about directions (university
map, campus maps)

/
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are classified to relate to the devised usability metrics dis-
cussed earlier and include questions regarding subcategories
and overall usability metrics. We asked students whether
they agreed that the features we proposed should be part of
the university website and whether these functions would
satisfy students’ requirements for enrolling in a program.
The survey questions are given in Table 2.

After conducting the survey and analyzing the results, we
evaluated the university websites against the proposed usa-
bility metrics. The usability evaluation was performed dur-
ing the period August 2016 to December 2016. We selected
university websites from Times Higher Education (World
University Ranking 2016-2017) (Ranking 2016), on which
the top-ranking universities of Canada, the United States,
and Europe are listed. The reason for choosing these three
regions is that the majority of the world’s top-ranked univer-
sities are located in these three areas. Moreover, the ratio of
student intake is higher in these regions than in other areas.
Eighty-six (86) university websites were selected.

Analytically, 26 university websites are from Canada (the
entire quota of top-ranked universities in Canada), 30 are
from the United States, and 30 are from the European region.

The full names of the selected Canadian, American, and
European university websites and the short names (website
code) as defined by the authors are given in Table 3.

Table 2 Survey questions

The evaluation of websites was performed in three
phases as follows:

1. Phase I During the first phase, we evaluated the 86
selected websites by considering the proposed usability
metrics as the basic usability criteria. Seven to ten min-
utes was spent on each internet site, during which time
we tried to find the usability features mentioned in the
proposed usability metrics.

2. Phase 2 During this phase, each website was re-eval-
uated to confirm the accuracy of the usability score
obtained in Phase 1.

3. Phase 3 During this phase, the usability score of each
website was measured by assigning a score of one (1)
to each feature of the usability metrics corresponding to
the availability of that feature on the website. However,
for two features (broken links and orphan pages) a score
of (1) was assigned when the website did not contain
these features. A list of website names and their corre-
sponding usability score on a scale from 1 to 20 (for 20
subcategories or features) was maintained. The usability
evaluation score of each website can be seen in Table 3.

Questions

Options

Do you agree that the university website should not contain broken links?

Do you agree that the university website should not contain orphan links?

Do you agree the university website should contain an ‘internal search’ feature?

Do you agree the university website should contain a ‘sitemap’ feature?

Do you agree the university website should contain a ‘Main menu/main navigation’ feature?

Do you agree the university website should contain active links on the words: ‘click here’, ‘more’ and ‘link’?

Do you agree the university website should contain images which show an appropriate description when you move the cur-
sor on it?

Do you agree the university website should contain a ‘Contact’ feature?

Do you agree the university website should contain a ‘Foreign language support’ feature?
Do you agree the university website should contain an ‘About us/About the University” feature?
Do you agree the university website should contain a ‘Home’ page feature?

Do you agree the university website should contain a ‘University programs’ feature?

Do you agree the university website should contain a ‘Scholarship/Funding’ feature?

Do you agree the university website should contain an ‘Admissions’ feature?

Do you agree the university website should contain a ‘News and Events’ feature?

Do you agree the university website should contain an ‘Up-to-date’ feature?

Do you agree the university website should contain a ‘Research’ feature?

Do you agree the university website should contain a ‘Jobs/Vacancies/Employment’ feature?
Do you agree the university website should contain an ‘Alumni’ feature?

Do you agree the university website should contain a ‘Directions/Maps’ feature?

Do you agree that the overall features of this metrics would meet your requirements in terms of making enrolment in a
university program easier?

Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know

Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
Yes/no/don’t know
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Table 3 Names of universities selected from three different regions

Canadian university websites

Website code United States university

websites

Website code European university websites

Website code

University of Toronto

University of British Columbia
McGill University

University of Montreal

University of Alberta
McMaster University

University of Waterloo
University of Calgary
Queen’s University

Simon Fraser University

University of Western Ontario
Dalhousie University

Laval University

University of Ottawa

University of Victoria
York University
University of Guelph
University of Manitoba

Université du Québec a Mon-
tréal

University of Saskatchewan
Carleton University

Concordia University
Memorial University of New-
foundland

University of Regina

Université de Sherbrooke
University of Windsor

Ca-Ul

Ca-U2
Ca-U3

Ca-U4

Ca-U5
Ca-U6

Ca-U7
Ca-U8
Ca-U9
Ca-Ul10

Ca-Ul1
Ca-Ul2
Ca-Ul3
Ca-Ul4

Ca-Ul5
Ca-Ul6
Ca-Ul7
Ca-Ul38
Ca-U19

Ca-U20
Ca-U21

Ca-U22

Ca-U23

Ca-U24

Ca-U25
Ca-U26

California Institute of Technol-
ogy
Stanford University

Massachusetts Institute of
Technology

Harvard University

Princeton University

University of California,
Berkeley

University of Chicago
Yale University
University of Pennsylvania

University of California, Los
Angeles

Columbia University
Johns Hopkins University
Duke University

Cornell University

Northwestern University
University of Michigan
Carnegie Mellon University
University of Washington
New York University

Georgia Institute of Technology

University of Illinois at Urbana-
Champaign

University of California, San
Diego

University of Wisconsin-
Madison

University of California, Santa
Barbara

University of Texas at Austin

Brown University

University of California, Davis

University of Minnesota

University of North Carolina at
Chapel Hill

Washington University in St
Louis

US-U1

Us-u2
US-U3

Us-u4

UsS-uUs
UsS-ué6

Us-u7
US-U8
US-u9
US-U10

US-Ul11
US-U12
US-U13
Uus-u14

UsS-U15
Us-uU16
Us-u17
US-U18
Us-u19

US-U20
US-U21

UsS-u22

US-U23

US-u24

US-uU25
US-U26
Us-u27
US-U28
US-u29

US-U30

University of Oxford

University of Cambridge
Imperial College London

ETH Zurich—Swiss Federal
Institute of Technology
Zurich

University College London

London School of Economics
and Political Science

University of Edinburgh
Karolinska Institute
LMU Munich

Ecole Polytechnique Fédérale
de Lausanne

King’s College London
KU Leuven
Heidelberg University

Technical University of
Munich

University of Manchester
Humboldt University of Berlin
Delft University of Technology
University of Amsterdam

Wageningen University and
Research Center

Ecole Normale Supérieure
Erasmus University Rotterdam

University of Bristol
Free University of Berlin
Leiden University

RWTH Aachen University
University of Groningen
Technical University of Berlin
University of Warwick
Utrecht University

University of Glasgow

Eu-Ul

Eu-U2
Eu-U3

Eu-U4

Eu-U5
Eu-U6

Eu-U7
Eu-US8
Eu-U9
Eu-U10

Eu-Ull
Eu-Ul2
Eu-U13
Eu-U14

Eu-Ul5
Eu-Ul6
Eu-U17
Eu-Ul18
Eu-U19

Eu-U20
Eu-U21

Eu-U22

Eu-U23

Eu-U24

Eu-U25
Eu-U26
Eu-U27
Eu-U28
Eu-U29

Eu-U30

4 Feedback from students

In January 2017, a usability survey was administered to stu-
dents from different backgrounds. Each student was asked 2.
to complete 21 questions. The results can be seen in Fig. 3.

1. Most of the students agreed that university websites
should contain the features presented as usability met-

From Fig. 3, we arrive at the following conclusions:

rics.
It is important to note that all students were in favor of
the absence of broken links.
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Fig.3 Students’ feedback on
usability metrics

300
250
200
150
100

3. All students (265) shared the opinion that university
websites should contain contact information, informa-
tion on university programs, and an about the university
feature, and Active links should operate on words such
as Click Here, Details or More.

4. The majority of students agreed that the website should
contain a main menu (98% students); images with a
description (76% students); admissions information
(80% students); up-to-date features (76% students);
research and publications information (85% students);
and alumni information (76% students).

5. A few students disagreed that the website should con-
tain an internal search (37% students); a sitemap (21%
students); foreign language support (25% students);
scholarship information (26% students); news and events
(25% students); up-to-date features (15% students);
employment information (25% students); alumni infor-
mation (20% students); and direction maps (30% stu-
dents).

6. Very few students were unsure whether the features of
the usability metrics should be part of the university
website. For example, 2% students were not sure about
the inclusion of an internal search feature, 8% students
were not sure about the sitemap feature, and 2% students
were not sure about the inclusion of the main menu.

5 Results: usability evaluation of websites

This section presents the results obtained from the website
usability evaluation and from the survey regarding the devel-
oped usability criteria. The scores of the Canadian, United
States, and European websites are presented in Tables 4, 5
and 6, respectively. The percentage score of these websites
is presented in Table 7.

@ Springer
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5.1 Usability evaluation of Canadian university
websites

The Times Higher Education World University Listing
ranked only 26 universities in the top universities of Canada.
We therefore included the websites of all these 26 universi-
ties in this study. The overall usability score of the Cana-
dian university websites was 285/520. Figure 4 shows the
usability level of these university websites according to the
proposed usability criteria.

The results show that almost all the websites contained
broken links, orphan pages, and an internal search; active
links on the words click here, read more and detail; contact
information; information about the university; information
about university programs; admissions information; scholar-
ship/financial aid information; news and events; and infor-
mation about research.

The results also show that very few websites lacked a
main menu, contact information, a homepage, information
about the university, an admissions section, scholarship/
funding or aid information; news and events, employment
information, information about alumni and maps. Further-
more, none of the websites provided information as to the
date the website content had been updated, and very few
websites contained an image description (using an Alt tag).

5.2 Usability evaluation of United States university
websites

We selected the top 30 universities from the Times Higher
Education’s list and evaluated their website usability. If all
the selected United States’ universities contained all the pro-
posed usability features, the sum of the usability score for
these university websites would be 600. However, as these
websites were missing a number of usability features, their
usability score was 379 out of 600. This shows that only 63%
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Table 7 Comparison of score

. Average Region
(in percentage) of each feature
in three regions Features Canadian European United States
No broken links 0 0 0
No orphan pages 0 0 0
Internal search 100 90 90
Sitemap 25 30 20
Main menu 85 87 93
Active links on words click here, more, detail 100 100 100
Image Alt tag 8 23 17
Contact info 72 100 97
Foreign language support 23 63 0
About us/about university 85 90 93
Home page 15 33 10
University’s/university programs/programs/depart- 100 93 100
ments/faculty or staft/study
Scholarships/funding/financial aid 24 10 80
Admission 0.88 0.20 90
News and events 0.69 0.90 100
Up-to-date - - 03
Research and publications 96 97 97
Employment/career/jobs/ 52 77 87
Alumni 77 83 100
Maps/visit 85 33 87
Italics values: significant differences, bold values: modest differences
Fig.4 Usability evaluation of 30
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of these websites fulfilled the proposed usability criteria.
Figure 5 shows the usability evaluation of United States’ uni-
versity websites according to the selected usability features.

The results show that the majority of the websites con-
tained broken links; orphan pages; internal searches; a main
menu; active links on the words click here, read more, and
‘detail’; contact information; information about university
programs and about the university; admissions, scholarship/
funding or aid information; a news and events section; a
research section; alumni information; employment informa-
tion and campus maps.

The results also show that very few websites had a
sitemap and images with an ‘Alt’ tag. None of the websites

@ Springer
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offered foreign language support, while only 10% of web-
sites had a homepage. To make a website more usable, it is
important to incorporate the date of the last website update,
and to keep the website updated with the latest events. Only
one university website included website update information;
this website indicated that it was updated on a daily basis to
keep viewers up-to-date with the latest events.

5.3 Usability evaluation of European university
websites

The top 30 European universities from the Times Higher
Education’s list were evaluated in terms of their usability.
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If all the selected European university websites contained
all the proposed usability features, the sum of the usability
score for these university websites would be 600. How-
ever, as these websites were missing a number of usability
features, their usability score was 335 out of 600. This
shows that only 56% of these websites fulfilled the pro-
posed usability criteria.

Figure 6 shows the usability level of European univer-
sity websites according to the selected usability features.

The results show that almost all the selected European
universities websites had broken links; orphan pages;
active links on the words click here, read more, and
‘detail’; and contact and research information. We also
found that the majority of the websites had an internal
search option; a main menu; foreign language support,
information about the university/about us; pages for uni-
versity programs, news and events; and research, employ-
ment, and alumni information. However, very few websites
had a sitemap or images with an ‘Alt’ tag, a home page
or campus maps. Surprisingly, the majority of European
universities did not have information about admissions and
scholarships. In fact, only 20% of websites provided infor-
mation about admissions, and only 10% had information
about scholarships/financial aid. Similar to the Canadian
internet sites, none of the European university websites
provided content update information.

5.4 Presence of usability features in each region
(Canada, United States, Europe)

The following graph statistically represents the average score
of each usability feature in each region (Canada, United
States, and Europe). Because the number of observations
changes between regions, we chose the relative frequency
of each feature in each region. Since the feature takes the
value of 0 or 1, the maximal possible average is 1, meaning
that all the universities in each region use this feature, while
0 means that no universities in the region use this feature as
presented in Fig. 7.

The following steps were used to calculate the sum of the
usability scores of the websites:

Step 1 If the website contained broken links or orphan
pages, it scored O; if the website did not have broken
links or orphan pages, it scored 1. This is because we
aim to calculate the sum of the usability scores to find
the overall usability score of each website. Therefore,
if the website contains no broken links, it means the
website is usable and a score of 1 is assigned to it.

Step 2 For the other proposed usability features, a score
of 1 is given for each feature offered on the website. For
example, if a website contains an internal search option
and a main menu, a score of 1 is assigned for each of

Fig.6 Usability evaluation of 35
European university websites 30
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Fig.7 Average usability score 1.20
of each feature of the metrics
1.00

0.80
0.60
0.40

0.20

these features. When a score has been assigned to each
feature, the sum of all the scores can be calculated.

Based on the information presented in the graph, the
following can be deduced:

(a) Broken links The graph shows that 100% of the web-
sites in all three regions had broken links.

(b) Orphan pages The graph shows that all the websites
had orphan pages, therefore the score was zero.

(c) Internal search This is a very common feature in each
region, and therefore attracts a high score of 100% in
Canada, 90% in Europe and 90% in USA.

(d) Sitemap This is found infrequently, being present in
only 30% of university websites in Europe but less in
Canada (25%) and even less in USA (20%).

(e) Main menu This is a very common feature, being
present in most of the websites: 93% in USA, 87% in
Europe and 85% in Canada.

(f) Active links on the words click here, more, and detail:
This is found to be a critical feature, being present
100% of the time in all regions.

(g) Image with description This feature is only present in
23% of the websites in Europe, less the USA (17%) and
far less in Canada (8%).

(h) Contact info This feature is very significant, as it is
found on almost all the websites from the three regions:
100% in Europe, 97% in USA and 72% in Canada.

(i) Foreign language support This feature is somewhat
popular in Europe (about 63%) but not in Canada
(23%). However, it is not found at all in the USA.
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About us/about university This is a very common fea-
ture, being present in 85% of websites in Canada, 90%
in Europe and more than 93% of websites in the USA.
Homepage This is not a very common feature, being
present in only about 33% of websites in Europe, far
less in Canada (15%) and even less in the USA (10%).
University programs This feature is present in almost
100% websites in all regions.

Scholarship/funding This is a widely used feature in the
USA (80%), but it is not as common in Canada (24%)
or Europe (10%).

Admission This feature is very popular in Canada (88%)
and the US (90%), but it is not favoured in Europe,
being used on only 20% of websites.

News and events A widely-used feature in the USA
(100%) and Europe (90%), but found less frequently in
Canada (69%).

Up-to-date information feature This feature is not used
at all in Canada and Europe, and is only included on 3%
of USA university websites.

Research/publications This is a very popular feature
which is present in almost 100% of websites in all three
regions.

Employment A widely used feature in the USA (87%)
and Europe (77%), and to a relatively lesser degree in
Canada (52%).

Alumni This is a very common feature, being present
in 100% of websites in USA, 83% in Europe and 77%
in Canada.

University map This feature is found on 87% of web-
sites in USA and 85% of websites in Canada, but on
only 33% of university websites in Europe.
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Average scores or relative frequencies are calculated
based on the number of times a particular feature is pre-
sent on the websites of the universities of a given region.
For example, the relative frequency of Alumni in Canada is
0.77, meaning that 77% of the Canadian universities in our
sample use this feature. Naturally, this average takes values
only between 0 and 1, where 0 means it is not present in
any university in that region and 1 means it is used by all of
them. Table 6 shows the relative frequency of each feature
across the three regions.

Most of the differences in the features between the regions
are in the following sections: contact information; foreign
language support; and scholarship information due to the
use of different labels, such as funding and financial aid;
and employment being replaced by labels such as careers
and jobs; and maps or visit, as discussed below:

(a) Foreign language support This is not present at all in
the USA (0%) and is not popular in Canada (23%), but
it is fairly popular in Europe (63%).

(b) Scholarships/funding/financial aid This is very com-
mon in the USA (80%) and Europe (80%), but not in
Canada (24%).

(¢c) Admission This is widely found in the USA (90%) and
Canada (88%), but rarely in Europe (20%).

(d) Employment opportunity/career/jobs This is very popu-
lar is the USA (87%) and Europe (77%), and to some
degree in Canada (52%).

(e) Maps/Visit: This is highly favored in the USA (87%)
and Canada (85%), but less so in Europe (33%).

6 Findings and discussion

The overall usability evaluation results comprising a large
sample of 86 university websites from three regions show
that there are both common and unique features on the
selected university websites, such as the existence of bro-
ken links and orphan pages, and the absence of information
about the up-to-date content of the site. A few features such
as Contact Us, About Us’, Research, and University Pro-
grams were used across the three regions. However, features
such as Funding/Scholarships, Main Menu, and Direction
maps were not common in any of the regions; therefore, the
usability results of the Canadian, United States and Euro-
pean university websites were inconsistent. For example, all
the websites contained broken links and orphan pages. Most
of these websites shared a common design, such as Internal
Search, Click Here, More Detail, Main Menu, Contact infor-
mation; Information about university programs, Research,
and Alumni.

The following information was observed during the eval-
uation of the websites:

(a) Images with hyperlinks usually contained the ‘Alt’ tag
to provide users with a description of the image.

(b) Across all the three regions, the News section func-
tioned as a submenu of Department Information on a
few websites, hence it was difficult to find.

(c) The majority of the websites contained Contact Info,
Maps, a Sitemap, and Employment/career information
in the footer section of the website. The students iden-
tified that they often found it difficult to gain access
to these features on university websites (Chow et al.
2014). Therefore, it is suggested that if all university
websites follow the same approach to the organization
of information, it would be easier for students to find
and use these features.

(d) University websites often use different names for the
same category of information, such as Programs, Aca-
demics, Study, Department and Faculty, which creates
ambiguity for users. Therefore, if the label ‘Programs’
always denotes information about the various programs
offered by the university, it would be easier for students
to access the information they require.

(e) A few websites contained admission information in the
submenu of ‘Student’, which required a search and took
longer to find. The ideal place for admissions data is
in the main menu of the website, as occurred on most
websites.

(f) There were four websites where it was necessary to
spend almost four minutes searching for all the design
criteria. These websites were https://www.princeton.
edu/, https://www.jhu.edu/, https://www.nyu.edu/, and
http://www.gatech.edu/.

(g) Of the 86 websites, Princeton University’s website was
the only one that showed the update information for
the website content. The provision of this information
ensures that viewers can be confident that the details
on the university’s website are up-to-date and that they
should view the most recent content.

(h) Most websites did not contain Homepage information
on the main menu but this appeared on the menus of
departmental pages.

(i) Aninteresting feature on the University of Amsterdam’s
website was a thumbs up and thumbs down option next
to the question, “Found what you were looking for?”
This seems to be a good idea to obtain users’ feedback
to better understand their needs and identify possible
problems.

(j) Different labels were used on different websites to pro-
vide information about employment, such as careers,
jobs and recruitment, which meant it took longer than
usual for students to search for and find specific infor-
mation. If the labels, Jobs or Career were used in the
main menu option for simplicity, it would be more eas-
ily understood by users and easier to access.
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The following information was obtained from the quali-
tative analysis of the suggestions provided by students to
improve the design of the university websites.

(a) The majority of students (62%) discussed the Quick
links/ Quick access menu feature and felt that this
would help them to explore the website in a very short
time span.

(b) The link for information about current and prospec-
tive students is very important for students therefore
universities should not ignore it.

(c) The usability of a university’s website can be enhanced
by placing the Admissions section in the main menu
and the Scholarship information in a submenu of this
section. This is because usually, whenever students
search for admissions information, they also search
for scholarship information. If the scholarship option
is placed under any other menu, it is more difficult for
students to find.

It appears from the survey results that most students agree
that the features defined in the proposed usability metrics in
this paper need to be part of a university website, because
88% students responded yes to the survey question on this
topic, i.e., that they do look for this information. However,
the usability evaluation score shows that not all websites
contained all the features listed in the defined usability met-
rics, contrary to what students require, according to their
feedback. Therefore, our proposed metrics can be used as
usability guidelines from a student viewpoint. This would,
in turn, enhance the usability of university websites and
will automatically meet users’ demands and enhance their
satisfaction.

7 Conclusion

In this study, we developed usability metrics and evaluated
the websites of 86 universities in Canada, United States of
America and Europe. A user-based approach was used for
this evaluation. There is no such approach in the existing
literature and our proposed metrics constitute the first con-
tribution in the area of designing usable university websites.
The results show that, overall, the university websites were
usable except for a small minority. Two hundred and sixty-
five future students were surveyed, and a thorough analysis
of their feedback showed that almost all of them found this
survey interesting. The feedback showed that the students
agreed that most of the proposed usability features should
form part of a university website. Therefore, applying the
proposed usability metrics will not only increase the usabil-
ity of websites but will also increase the potential for more
student enrolments in the university. Additionally, the results

@ Springer

of this research can be used to identify design issues on
university websites.

Our future research will evaluate more university web-
sites and consider student perspectives to enhance the usabil-
ity of university websites. The design features suggested by
students will also be useful usability criteria that can be used
for website evaluation.
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