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1. INTRODUCTION

Website initially was static with only have a plain hypertext markup language to structure the
information [1]. Evolution then start with the web containing text, images, audio and video [2], user can
interact directly using keyword search tools with social web or interactive content [3]. After that, it continues
evolve to dynamic web page that generated by a server-side program or script [4]. There have four categories
can be classified by their use purposes of website, which are communication, information gathering,
entertainment and commerce or online transaction [5]. University web pages often contain important
information about academic resources, campus event, and administrative policies, other than that, it also
provide access to university services such as the library, campus bookstore and course registration system
that play a crucial role in the day to day lives of postsecondary students [6]. Since university website is a
platform between student and University to interact, the performance of the university website should get
attention from all parties in order to have a good platform to delivery information effectively.

There are various studies of website evaluation. One of the study was by Hasan [7] proposes the
general criteria for evaluating the quality of any website by different dimensions of the criteria regardless of
the type of service that it offers. There also have a study about quality of website structure measured based on
the navigability, average number of clicks and structural complexity [2]. Yee et, al [8] using web diagnostics
tool that available free to evaluate dynamic web pages. Besides that, website quality evaluation also can
based on search engine queries using web rank position algorithm [9]. The website evaluation can be
approached from users, website designer/administrator or both together [10]. However website evaluation
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from user’s perspective usually focus on the factors of successful websites, while, website evaluation from
website designer/administrator will more focus on the web usability and accessibility [11].

Since choosing the best website is a difficult task and human judgement may be imprecise to
measure the each quality dimension of the website [12], there is necessity for some evaluation tools to
evaluate the performance of the website. Website evaluation tool can be divided by two methods, which were
automated and non-automated tools. Non-automatic can defined as method “performed by human factors
specialists” [13] and can be done in user testing approach, heuristic testing approach or both approaches [12].
Meanwhile, an automated evaluation tool is software that automates the collection of interface usage data
(automated capture) or the identification (automated analysis) and the resolution (automated critique) of
potential problems [14] such as WatchFire Bobby, W3C HTML Validator, WebTango and others. Automated
evaluation tools can be found off-line and web-based [15]. Zahran et., al [16] suggested that, to discover most
of website potential usability problems, automatic tool is a useful complement in this situation. Kaur et,. al
[17] also used automated tools to validate the Punjab’s universities website usabilities.

The measurement criteria used, derived from literature review since 2008 to 2016 that table as
matrix frequency. The nine criteria are load time, response time, page rank, traffic, design, size, number of
items, markup validation and broken link as shown in Table 1.

If the website can achieved each of the quality standard, the ranking of website will be higher.
Research studied by IBM [25] that related to the standard of the website performance should be achieved or
followed to perceive as a good quality website. There are four tested factor in the study as shown in Table 2.
In addition, there is also a quality standard for load time set by Malaysia Digital Economy Corporation
(MDeC) and Malaysia Administrative Modernisation and Management Planning Unit (MAMPU) in
Provider- Based Evaluation (ProBE) 2016. The target load time set as 5 seconds and below for government
website including university website.

Based on the webometric ranking of university website, the analysis is to motivate those institutions
and scholars to have a web presence that reflect accurately their activities. The webometric website also
stated that if the web performance of an institution is below the expected position according to their academic
excellence, university authorities should reconsider their web. Recently, a few study have been done about
the evaluation of “Research University (RU)” website in Malaysia based on webometric [11], [12]. However,
there are lacks of study about MTUN website quality. Hence, this study evaluate the performance of MTUN
website on year of 2016 based on the criteria selected using online web diagnostics tools.

Table 1. The Criteria Used for Measurement and the Explanation for Each
Criteria Explanation
Load Time Load time can be defined as the time it takes for a web page to fully appear in a user’s browser [18].
Response time was defined as a measure of the time it takes a computer to react to a request to do
something [19].
Page Rank is the main factor in search-result ordering [15], consist of a value that Google gives to a

Response Time

Page Rank page, based on the number and type of links into the page [20].
Traffic The number of visitors to a site [21], the lower the traffic, the lower the quality [22].
Design Optimization The aim of design optimization of web is to reduce the time it takes to access a website [22].
P . Web page size can be included of page width, page height, page alignment [23] and can be measured in
age Size .
kilo bytes [22].
Number of Items Number of components per page [22].
Markup Validation A tool to helps check the validity of Web documents [24].
Broken Link A hyperlink in a web page to another page which no longer exists, when clicked by the user of a browser
such a link generates an error [22] and can give a bad impact for the credibility of a website [11].
Table 2. Standard of the Website Performance by IBM and ProBE 2016
Tested factor Quality Standard
Average Sever Response Time < 0.5 seconds
Number of Components Per Page < 20 objects
IBM < 30 seconds
Webpage Loading Time ProBE 2016 5 seconds and below
Webpage Size in Byte < 64 kbytes

2. RESEARCH METHOD

This research applied multiple case studies. Since the data obtained from web diagnostic tool based
on the criteria from four different (MTUN) university website. The primary data collected through web
diagnostic tools as shown in Table 3 for 100 times at different period.
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Table 3. The Online Web Diagnostic Tools for Data Collection

Criteria Web Diagnostic Tools
Load time Tools.pingdom.com
Response Time www.websitepulse.com
Page Rank www.prchecker.info
Traffic www.Similarweb.com
Design Optimization Tools.pingdom.com

Page Size Tools.pingdom.com
Number of items Tools.pingdom.com
Markup Validation Validator.w3.org

Broken Link Validator.w3.org/checklink

3. RESULTS AND ANALYSIS

Table 4 shows most of the (MTUN) university website cannot meet the criteria for a high-quality
website. For the load time, the entire (MTUN) university website fulfills the IBM Standard which stated that
load time should not more than 30 seconds. However, based on target criteria of MDeC and MAMPU,
(MTUN) university website are not fulfil the standard set which is 5 second and below. UTHM displays the
fastest loading time, followed by the UMP with 7.67 seconds, UniMAP with 8.31 seconds and lastly UTeM
with 12.56 seconds. The load time is important criterion for the website because it may affect the users and
abandon the website if the website takes a long time to load the web pages.

For the response time, all the (MTUN) university website is not meet the IBM standard which stated
that response times should not more than 0.5 seconds to get a high-quality website. This is because all the
(MTUN) university exceed the value that been standardized by IBM. The fastest response time take by
university website among the four is the UTeM website with 2.62 seconds, followed by the UTHM website
with 3.91 seconds, UMP with 4.69 seconds and lastly UniMAP with 6.68 seconds. Response times also an
important criterion that should be evaluated in website in order to get a quality website.

For the page rank, it uses the rank of 1 to 10 to determine the page’s relevance or importance.
The most popular website will have a page rank of 10 and the least popular website will have a page rank
of 0. UTHM and UMP had the page rank of 6, while the UniMAP and UTeM had the page rank of 0. Thus, it
showed UniMAP and UTeM website not achieved a high-quality website. UniMAP website has the higher
traffic which meant that the highest quality of website with 13971 among the (MTUN) university website.
Then followed by the UMP website with 12907, UTHM with 12691 and lastly was the UTeM with the least
traffic which meant that the lowest quality with 6027.

Design Optimization evaluated in percentage form, from 0 to 100%. The higher the percentage
means that the more quality of the website since good design optimization can make the website perform
well and faster by reduce the time to access the website. UMP has the highest percentage of 87% followed by
the UTHM and UTeM with the same percentage of 73% and the lowest percentage is the UniMAP with 55%.

Table 4. Result of Criteria for (MTUN) University Website

Criteria Unit of Measurement UTHM UniMAP UMP UTeM
Load time ( < 30 seconds / <5 seconds ) Seconds 6.76 8.31 7.67 12.56
Response Time ( < 0.5seconds) Seconds 391 6.68 4.69 2.62
Page Rank (more higher good) Number (out of 10) 6 0 6 0
Traffic (more higher good) Number 12691 13971 12907 6027
Design Optimization ( more higher good)  Percentage 73 55 87 73
Page Size (< 64Kb) Kb/ seconds 13926 25141 28320 20455
Number of items (< 20 items) Number 104 155 141 76
Markup Validation (Zero error) Number 80 78 48 60
Broken Link (zero broken link) Number 9 13 27 2

Page size that recorded in kilobytes per seconds for (MTUN) university website of page size
exceeded the IBM Standard. The closer with the IBM standard of the page size is the UTHM website with
13926 Kb/seconds, followed by the UTeM with 20455 Kb/seconds, UniMAP with 25141 Kb/seconds and
lastly UMP with 28320 Kb/seconds.

Number of items can be defined as number of components per page that should not exceed 20
objects in order to have a quality website. UTeM website has lowest number of items with 76, followed by
the UTHM with 104 items, UMP with 141 items and UniMAP with 155 items. It shows that all four (MTUN)
university website also not meet the IBM Standard for number of components per pages.

Markup validation valid when the process of verifying of a document of the website follows the
rules for the languages which is lower number of error been detected in the process, the higher the quality of
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the website. UMP website with the least number of 48 markup error was the most quality university website,
followed by the UTeM website with 60 markup error, UniMAP website with 78 markup error and lastly
UTHM website with the highest number of markup error of 80. Thus, there are no one (MTUN) university
website valid and passed the validation process.

Broken link on the web page for UTeM university website shown the most quality of the website
with only 2 error of link occurs, followed by the UTHM website with 9 error, UniMAP with 13 error and
lastly UMP with 27 error of link occur in the website which shown the poor quality of website since the
highest the number of broken link, the poor quality of the website. The result shows website of UMP
performed better in design optimization, page rank and markup validation. Meanwhile, UTHM performed in
page rank, load time and page size. UTEM excellences in response time, number of items and broken link.
Lastly, UniMAP performed in traffic criteria only.

4.  CONCLUSION

Some limitation or difficulties occurred during this study such as finding the free online diagnostic
tools. Numerous online diagnostic tools in market required paying and limited usages. Thus, it takes some of
the time to search and find the suitable one. Furthermore, the suggestion by Provider-Based Evaluation
(Probe) 2016 for collected load time in peak hour where 10 am to 1 pm or 2 pm to 4 pm can be applied since
the peak hour demonstrate the effectiveness of the website. In a nutshell, the objective of this study which is
to evaluate website quality of Malaysian Technical University (MTUN) on year of 2016 based on the criteria
selected using online web diagnostics tools is achieved with UTHM website performed in page rank, load
time and page size. Meanwhile, UMP website performed better in design optimization, page rank and markup
validation. UTEM excellences in response time, number of items and broken link. Lastly, UniMAP
performed in traffic criteria only. However, the (MTUN) University website is almost not meets with the
criteria that selected with the quality standard that have been suggested.
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