Vol.1 No.1 October 2024: xx-xx

International Journal of Computer Science and Humanitarian Al (IJCSHAI)

€-1SSN: XXXX-XXXX
DOI: 10.21512/ijcshai.v1i1.12152

Assessing University Website Performance:
A Comparative Analysis Using GTmetrix

Davin Nayaka Pandya
School of Computer Science
Bina Nusantara University
Jakarta, Indonesia
davin.pandya@binus.ac.id

Doddy Suryadharma
School of Computer Science
Bina Nusantara University
Jakarta, Indonesia
doddy.suryadharma@binus.ac.id

Lili Ayu Wulandhari
School of Computer Science
Bina Nusantara University
Jakarta, Indonesia
lili.wulandhari@binus.ac.id

Islam Nur Alam
School of Computer Science
Bina Nusantara University
Jakarta, Indonesia
islam.alam@binus.ac.id

Abstract— As the reliance on websites to disseminate
information increases, universities are no exception, using
websites as an important platform for their information
systems. However, ensuring optimal website performance is
imperative, as slow or unresponsive websites can lead to
decreased user satisfaction and affect the university's
reputation. This study aims to analyze and compare the
performance of university information system websites from
Indonesia’s top five universities against the world’s leading
institutions in Computer Science and Information Systems
based on QS World University Rankings by Subject 2023.
Utilizing GTmetrix, a comprehensive performance assessment
tool, key performance metrics such as First Contentful Paint
(FCP), Speed Index (SI), Largest Contentful Paint (LCP), Time
to Interactive (TTI), Total Blocking Time (TBT), and
Cumulative Layout Shift (CLS) were evaluated. The findings
reveal a significant performance gap between the top
universities globally and in Indonesia. While global universities
demonstrate good performance across various metrics,
Indonesian universities exhibit areas in need of improyement,
particularly in metrics like FCP, SI, LCP, TTI, and CLS.
Nevertheless, Indonesian universities excel in blgéking time,
suggesting strategic strengths that can be Ievel;z,ged for overall
performance enhancement. This study derséores “the
importance of regular attention to webgite performance to
enhance user experience and maintain the university's
reputation within the academic commanity.

Keywords— Website Perforr‘f(ance, Comparative Analysis,
GTmetrix evaluation /7

l. MTRODUCTION
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With the advancefnent0f techiology, the use of websiteS
has become a copnmonpractice for disseminating informdtion
to the public [liUniversities are no exception, as they also
utilize this media as a platform for. theirinformation systems,
which encompass vgrious aspects of their institdtion such as
students, departments, chlties, and more. Fhere are several
aspects that need to be developed and maintained to ensure
users remain comfortable wWhile using Website platforms, one
of which is the performance ofthe website itself .

In this case, slow or unresponsive websites can decrease
user satisfaction [2]. It also have an adverse effect on the
reputation of the university owning the website [3].

Therefore, there is a need for a comparative analysis of
website performance among campuses to assess the optimal
performance of each website.

This research aims to analyse and compare the
performance of universiMnfMation system websites from
Indonesia’s five leagimg univer$ifies against world’s five
leading universities in “Computer Sg¢ience and Information
Systems” based/on QS Waerld University Rankings by
Subject 2023/That includés the websité from Universitas
Indonesia, Bandung Ingtitute®of Technology (ITB), Bina
Nusantara University (BINUS), ete [4]. J

Tﬁe website quality.of,a university cap greatly influence
gélivery of information services and mbre to the extent of
satisfaction_of the stakeholders. In addition, students of this
generation-are also“depended ornpthese social media to get
information' abouttheir universities [5]. Therefore, checking
and, confirming’ the sites uetd is well developed and can
effectively support thedecision-making process is very
crucial [6]. Thus the communication and normal analysis of
the Website yield ha€to be done frequently for any university
sincé it deterprines the universities performance and
reputation vﬂthin the academic circle [7].
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A. }lebsite

Websites have taken a path of significant development
since their inception, transitioning from simple web pages
with no dynamic interactions to conduits of current day's
communication and sharing of information[8]. In the past
websites were only a combination of plain text and simple
images but they have evolved into complex objects which
contain multimedia components and can present a unique
face to the user [9]. Websites are central to the sharing of
information, business transactions, and coordination
activities in the present digital world; thus, understanding
their design aspects, user influences and effectiveness criteria
are crucial [10]. Hence, this research concludes that by
adopting these aspects would assist organizations in
enhancing the user interaction hence endorsing the
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achievement of their strategic goals within the digital
environment[11].

B. Comparative Website Analysis

Comparative web analysis is the process of comparing the
performance of the various area on the websites[12].
Organization factors include features such as loading time,
ease of access, site structure and user engagement through
indexes such as First Contentful Paint (FCP) and Speed [13].
Hence, the identification of similarities and differences of
websites of different organizations helps organizations to
understand how to optimize user interaction on websites and
make the necessary improvements to increase [14].

C. GTMetrix

For the purpose of this work, the GTmetrix tools were
selected as the means to analyze the performance of the

respective websites. Compared to other tools, GTmetrix /

offers broad coverage of website performance analysis
regarding timely performance, penetration, optimization, énd
other indicators such as speed index, total blocking’ time,
cumulative layout shift, and others[15]. GTmetgix is web
based tools and works automatically, the data Can alsesbe
displayed in an easily comprehensible manngr[16].
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Previous studies have also widelafexplored the aspect,of
the comparison of website perfggmance and the knowledge
gathered by earlier researchers may be useful in the present
research on benchmarking/methods, user experience and
crucial impact of infrastpeicture in the/€ontext of the existing
and emerging online platforms[7] o[47], [48]. This discussey”
is among the heavi&presearched areas,across multiple areas
of specializationy fields; anddisciplines, ineluding académia,
e-commerce, in@rmation technology, among others/”

D. Review of Related Works

The field of un'%ersity performance studiesMas engaged
several scholars and most of therm have tendegd to focus on the
analysis of existing Wniversity websiteS. For instance,
Suliman in his study had tged Teuku Mmar University and
Samudera Universities websites for the analysis of the
performance[7]. There being small variations, it became
evident that the two websites had similar loading speeds
although Samudera University registered a little better
performance. In summary, the study points out potential link
between website performance and links and/or other page
constituents that have to reduce in order to increase user
satisfaction[7].

Likewise, assessing the performance of the website A
‘Isyiyah Surakarta of University’, a work by Mutia Dawis A
and Setiawan | employed GTMetrix. The study also sought
to evaluate the site comprehensiveness, and give suggestions
on how it could be improved[17]. Nonetheless, there were
some drawbacks of the website, for instance, some menus
Samba while fully functional had no content. With respect
with the website assessment, this study adds up to the alike
literature stressing the relevance of the constant update as the
way to adjust for fulfilling the clients’ as well as
organizational expectations and goals in higher education
institutions[17].

Therefore, based on previous related studies, this current
study on benchmarking university websites has solid
theoretical support. In line with the last one, this research
aims to develop recommendations for improving website
performance based on the insights derived from the literature
review.

1. M‘E-THQDOLOGY

N\

This study empploys quantitative ‘wiethod to assess and
compare the fynctionalities of university iqformation systems
websites. Quantitative research.entails the usage of numbers
in accumpdlating and analyzing data with the intention of
arrivipg at statisticalvinferencesfd9]. This kifid of research
gathers and evaluates_the,quantitative d)ta concerning the
website’s activitywin order to draw conclusions about the
efficiency of the university’s online #¥épresentation.

B. Seafch Strategy /7

The strategy/used to collget data in this research is divided
into two_stages: those arg preparation and implementation.
The planning section déals with determining the websites to
be used. in this stug§ as shown in the figure 1, while the
project section g,aals with strategies for testing on GTmetrix
as Wwell as the cOllection and analysis of data as shown on the
figure 2. Th€ detail from each of the flow will be explained
in the fgnrth section which is the result and discussion

Ve
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A. Type of Research

Identify the
university in QSWUR

Select the university
suitable for the
research

Collect the list of
University

Figure 1: Preparation Stage



Input each
university's website
URL

Analyze website
performance using
GTmetrix

Y
Review and
compare the result

\ 4

l Make Conclusion

Figure 2: Implementation Stage
C. Website Performance’s Metrics

In this study, we employ a series of key performance
metrics to conduct a comprehensive comparative analysis of
website performance using GTmetrix tools. These metrics
include :

a. First Contentful Paint (FCP)

This relates to the time it takes for the first
text, picture or some other object to be loaded on
the webpage. Low FCP value means faster
rendering of the first content on the webpage[13].

Need
Improvement

18sec 30sec
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Figure 3: FCP Metrics
/7

b. Speed Index (SI)

This metric measures the nu eﬁ)f changes
that the different parts of the We%ge go through
as the page loads, which meagfires layoutehanges
during load. This can further result*to having
negative experience with the users where you
find instances like th€ following as shown below,
when one is attegnpting to touch on the elements
within the page[13].

7/
- /
/ 3,4[9«: 58 sec / /
Figﬁre 4: S| Metrics /

C. Largest\C%tentful Paint (LCP)/

This metric charactﬁrizes the time the
largest content item takes to be loaded into the
page, which may\beé large image, video or
another large object that the user’s focus may
shift towards. [13].

Need
Improvement

25sec 4.0 Sec
Figure 5: LCP Metrics
d. Time To Interactive (TTI)

This metric is particularly aimed to quantify
time that is required to pass before the website is
in the state ready to process user inputs. [20].

38 sec 7.3 sec

Figure 6: TT1 Metrics
e. Total Blocking Time (TBT)

This refers to the time that the webpage
takes to be hidden and unavailable for user input
and participation [13].

Moderate

17 N

200ms 0ms
Figty 7 : TBT Metrics \
f. C)mulative Laydubshift (Clsg)

/ These [ metrics indicate Mew much the
arrangement of content on a giyen Web page
changgés during the loading process. This helps in

Yy gettinginformation about #fe stability of the
webpage’s format Whic}' reveals whether it is
changingrfrequently as content loads. A greater
CLSvalue indicatesﬁyout instability or dramatic
layout shifts, vyich may be unbearable when
soime items move or realign as the users view the

page.[13].

Need
Improvement

/ OTI 025
/7 Figure 8: CLS Metrics

In €onclusion, each of the covered metrics offers important
nd unique details about the website’s performance,
including the time it takes to display the first contentful paint,
the overall speed index, and the time to interactivity[13], [20].
Further, measurements like total blocking time and
cumulative layout shift give us details of user engagement
and visual mobility respectively[13]. We hope that by using
these measures, we will be able to assess and analyze how
effectively university websites are functioning in terms of
providing the appropriate stream of service for their user
groups.

IV. RESULT AND DISCUSSION

In this paper we will carry out a comparative analysis of
10 university websites using Gtmetrix. Among them, 5 are
from the list of Top 5 universities in Indonesia and the



remaining 5 are from the list of Top 5 universities globally.
This will make it easy to compare the performance of
university websites at the national levels and internationally.

A. Preparation

a. Conduct a survey to identify the top 5 ranked
universities globally by utilizing the QS World
University Rankings website. The top 5 universities
will be selected from the ranking list.

b. Change the region on the QS World University
Rankings website to Indonesia to obtain information
on the top 5 universities in Indonesia. Then, select
the top 5 universities from that ranking.

c. The top 5 global universities selected for
performance testing are Massachusetts Institute of
Technology (MIT), University of Cambridge,
University of Oxford, Harvard University, and
Stanford University, alongside the top 5 universities
in Indonesia: Universitas Indonesia, Bandung
Institute of Technology (ITB), Bina Nusantara
University (BINUS), Gadjah Mada University, and
Institut Teknologi Sepuluh  Nopember (ITS
Surabaya).

B. Implementation

The performance testing of the specified university
websites will be carried out using GTmetrix. This involves
inputting each university's website URL into GTmetrix's
address bar on the homepage for performance analysis.
Figure 1 illustrates GTmetrix analyzing the performance’of
the Bina Nusantara (BINUS) website. /

The testing will begin with evaluating the pyrformance
results of the selected university websites, su€h “as
Massachusetts Institute of Technology (MI'P)', University of
Cambridge, University of Oxford, Haryard University, and
Stanford University. Subsequently,, we will" reviews the
average performance results of eachﬁebsite and compare the
findings[17].

e B Maos §§ 4 ContohSonDist. Dy Scorebowrd

N 7

N/
Figure 9: Examples of Testing with GTMetrix

Figure 9 illustrates how GTmetrix evaluates a website's
performance for analysis. Typically, GTmetrix takes 30-60
seconds for each check in one process. However, since this
comparison involves 10 websites, GTmetrix will be used 10
times to assess each designated website.

- Latest Performance Report for:

https://binus.ac.id/
e
3 R
- Tes -

GTimetrix Grade Web

57%

Parformance

F 43%

Smctre | Wetefall | Video | History

Time to Interactive

Speed Index Total Blocking Time: aC
| e 25ms

Largest Contentful Paint » Cumulative Layout Shift

Figure 10: The performance analysis results obtained from
GTmetrix for the Bina thgantha (BINUS) website
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From the analygsis using GTmetrix, it can be seen that the
total grade of a fvebsite under,analysis and its performance
evaluation wifl be based @ seores, such as First Contentful
Paint, S&eed Index, Largest™ Contentful Paint, Time to
Interactive, Total Blocking Time; and Cumplative Layout
Shift”These scoregwill be uséd for comparison among the 10

websites.
Table 1:_Comparisonof performaﬁce among the top 5
universities globally. /

The tap5 First s Largest Timeto Total | Cumulative
Universities | RANK f Contentful L ndex Contentful Interactive Blocking |  Layout
globally Paint 4] Paint Time Shift
Massachusetts /7

Institute of !

Teeology A A6Tms  |780ms [ 675ms 1000ms | 27 ms 0
(MIT) /

Unersyof, | B0ms | 00ms [1700ms  [1600ms |55 ms 012
Cambrid)

sy o A 79%ms | 1300ms | 917 ms 840ms | 0ms 0
Oxford

Harvard

Urivesy 280ms | 1500ms | 480ms 2400ms | 404ms 0
Stanfrd gims  |eloms  |esTms  [1100ms |47ms 0
University

Table 1 displays performance data from the top 5
universities globally, with performance grades ranging from
the lowest grade of B to the highest grade of A. However,
there is one university among the top 5 universities globally
that has a moderate blocking time of 404ms. The average
performance values for First Contentful Paint across these 5
websites are 706.4ms, Speed Index is 1178.4ms, Time to
Interactive is 1388ms, Total Blocking Time is 106.6ms,
Largest Contentful Paint is 891.8ms, Total Blocking Time is
106.6ms, and Cumulative Layout Shift is 0.024.

Based on the data obtained, it can be concluded that the
performance of the 5 websites from the top 5 prestigious
universities in the world is good, fast, and highly satisfactory.

Table 2. Comparison of performance among the top 5
Indonesia University.



Top5 First Speed Largest Timeto Total | Cumulative
Indonesia | RANK | Contentful Index Contentful Interactive Blocking | Layout
University Paint Paint Time Shift
Universitas 7000ms | %% |7000ms |soooms | 12ms 0.03
Indonesia ms
Bandung
Insttute of 2500ms | 229 |4g00ms |es00ms | 66ms 035
Technology ms
(ITB)

Bina

Nusantara v00ms | 22 | 14100ms | 3300ms | 25ms 0.39
University ms

(BINUS)

Gadjah 5900

Mada E 2500 ms ms 3600 ms 3400 ms 0ms 0.49
University

Institut

Teknologi 5500

Sepuluh E 2900 ms ms 3800ms [ 4600ms | O0ms 0.49
Nopember

(ITS)

Table 2 displays performance data from the top 5
universities in Indonesia with performance grades ranging
from the lowest grade of F to the highest grade of E. The
average performance values for First Contentful Paint across
these 5 websites are 3060ms, Speed Index is 11480ms, Time
to Interactive is 5360ms, Total Blocking Time is 20.6ms,

Based on the data obtained, it can be concluded that the
performance of the 5 websites from the top 5 top universities
in Indonesia is bad, moderate, and need improvement.
However, Indonesia top 5 university falls into the "good"
category in terms of blocking time.

Table 3: Comparison of the average scores of the top 5
university globally and the top 5 universities in Indonesia.

The average The average
score of the
Cateqor top 5 score of the top
gory opo 5 universities
universities loball
globally. globally.
Furst Contentful 706,4 ms 3.060 ms
aint
Speed Index 1178,4 ms 11.480 ms /
Largest /
Contentful Paint 8918 ms 685) ms
Time to. 1.388 ms 75 2afms
Interactive L/
I?ta' Blocking 106,6 ms” 20,6 M8
ime
Z
Cumulative
Layout Shift ) 6,024 0.346
/7

It can be seen,that the performance of thedop 5 university
websites in Indﬁ]esia Is'significantly lower compr??d to the
performance oftthe top 5 websites globally. In termS of First
Contentful Paint, Speed Index, kargest Congehtful Paint,
Time to Interactive, and Cumulative Layouy Shift, it can be
observed from the comiparison of their average scores that
they lag significantly behing. However/it can be noted here

N/

that the top-ranking 5 universities in Indonesia excel and fall
into the "good" category in terms of blocking time.

V. CONCLUSION

This research uses numbers to study and compare how
well university websites work. We used GTmetrix tools to
check things like how fast the website shows its first content
(FCP), how stable it is when loading (SI), how long it takes
for big content to show up (LCP), how quickly it responds to
users (TTI), how long it gets blocked and can't be used (TBT),
and if things move around while it's loading (CLS)[13], [20].
We looked at these things for universities worldwide and in
Indonesia.

The results indicate a significant performance gap between
the top 5 universities globally and in Indonesia. The global
universities exhibit good, fast, and highly satisfactory
performance across various metrics, with performance grades
ranging from B to A. In contrast, the top 5 universities in
Indonesia demonstrate a need for improvement, particularly
in metrics like FCP, SI, LCP, TTI, and CLS, where they lag
significantly behind global counterparts.

However, it is noteworthy that Indonesian universities
excel in blocking time, falling into the "good" category. This
highlights a strategic area of strength that can be leveraged
for overall performance enhancement.

In conclusion, while global universities showcase superior
performance in most metrics, Indonesian universities
demonstrate competencg” im, specific areas, indicating
opportunities for targeted improu&ments to enhance overall
website performance‘and user experience.
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