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ABSTRAK

Kepentinga renggunaan laman web sebagai prosesrdpdgisekitaran
pembelajaran di data bilik darjah meningkat secara mendadadmnan web
menyediakan siste perkhidmatan dan sumber untuk mendapatkaklumat secara
pantas dan cekap pa@&da pengguna. Perpustakaan digital adalalah web yang
memberi perkhidmanh kepada pengguna di seluruh dunia dagridia secara meluas.
Walaupun pengguaen sistem perpustakaan digital semakimmegkat, masih terdapat
sejumlah penggunpengguna yang membuat rungutan mengkelolehgunaan
perpustakaan digitaljian kebolehgunaan bagi sistem perpustakdigital adalah salah
satu daripada ciri-diutama untuk mencapai kejayaan. Prajgkmemberi tumpuan
untuk mengkaji kedehgunaan bagi sistem perpustakaan diditbniversiti Utara
Malaysia (UUM). Keupayaan untuk belajar dan kecekapan ddataciri
kebolehgunaan yartglah dipilih bagi projek ini. Ujian kebolebhgaan bagi koleksi data
kualitatif dan kuantdtif telah digunakan dalam projek ini. Tugagyas untuk mengukur
prestasi dan borargprang soal selidik telah diagihkan kepadsp@den-responden
untuk mendapatkekoleksi data kuantitatif dan kualitatif. Hasdjian daripada koleksi
data kuantitatif da kualitatif memberi rumusan bahawa smtei senang untuk

dipelajari dan digurian.



ABSTRACT

The interst in usincthe Website in the classroom astpdrthe learning
environment incres dramatically. Website provides an efficiend fast access for
users to get informieon and service. Digital library is a websitetlserving worldwide
users and beconveidely accepted. Although the digital librarystgm increasingly
used, there areraumter of users complaining about usability ogithl library. The
usability test of digdl library system is one of the key featuresifs success. This
project focuss to look nto usability of digital library syste in University Utara
Malaysia (UUM). Lamability and efficiency are usability atiutes that has been
chosen for this prext. Usability testing on qualitative and quastiite data collection
had been applied fdhis froject. Tasks on performance measane questionnaires had
been distributed to sponents for quantitative and qualitativetalaollection. The
results from quantiteve and qualitative data collection showedttthe system is easy to

use and to learn.
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CHAPTER 1

INTRODUCTION

Chapter ongrovides an overview of digital library andethsability issues. It
also includes briefxlanation of background, problem statemesggearch questions,

objectives, scopesd limitations, and significance of the study.

1.1  Background

The digitd library systems are as common as books anihg a worldwide
user. Most librariesepend on their website to give servicesudegrs when the
library's doors closias well as they are open. The digital libraygtem not only
provides hours of agétion but it also allows user to search émline catalogs,
online thesis, r&d otters. It is user friendly because they candigial library
system servicgust in the fingertip at anytime and anywheréewlould felp to

increase the percemgaof users.

There are may important benefits for users if they ubeés cigital library
system. It creates tier and faster resources and informatiowises, unlimited
users can use thersaresource, free to users, and others. Thieadlilgorary system
will create advantagesich as faster resources and informatiewises, unlimited
users can use themsaresource, free to users, and others. Acogrth Buchanan
(2009), usability ad the usefulness of a digital library deylks oneffectiveness and
efficiency of the uer's experiencdt is important that a user is a to accomplish
their task goals when acquiring resources in i@tetid succesul completing the
task within a reasonable time (Buchanan, 2(



Web usabiliy testing is typically carried out with the dad establishing
where users beconfieistrated and where the major trougpmts lic (Gore and
Hirsh, 2003).1 should b remembered that usability is multi-faed and evaluation
sets out to determingsers’ experience of the effectiveness ahynaspects of a web
site including navigaon, labelling, layout, look and feel, languea and accessibility
(Gore and Hish, 200).

The importat aspect of usability for digital library systeis trat the user has
the ability to navigte easily and learn new tool functions withieincy. Buchanan
(2009) also discussehe importance of the user’s awareness eirtlocation on the
website. He statesdhdisorientation can lead to cognitive ovedoHe also
mentions that theekinability or instructional design of the welesg functions can
be considered a fuachental aspect of usability because the ssayility to learn the
system is their firstx@erience (Buchanan, 2009).

However, digal library system also has great challengenany different
directions such agthnical, organizational, legal, etc. In part@aulas digital
libraries become merwidely available it is becoming clear thbey also pose
usability difficulties(Bates, Wilde, and Siegfried, 1995). Thehibty testing of
digital library systen enable librarians and developers alike tothsé library's web
design with satisfdion. Thus, cgital library system needs evatiom by usability
testing. This projeowill focus on the usability testing for leahiléty and efficiency
of UUM Digital Library System (http://cmslib.uum.edu.my/newfhe digital library
system provides aomflete set of information servicea@tools tcenhance teaching

and learning procedsr students and lecturers.

1.2 Problem Statement

The digital library system has been widely used awt¢pted in UUM by
users. The lecturemnd students use it for searching books,aaning their teaching
and learning proas. The responsibility to develop digitdibrary system that is

informative and useiriendly is not an easy task. In their booMoflin and Winters,



2002) described bmut research by Rouffs (1991), Landsdaled Omerod (1994),

and Galitz (1997)affirm the fact that the computer interfaedfects usability. It

would seem likelythat there is also an interrelationship betwaebsite design and
usability, so that theverall success of a digital library depemutsthe aspect of easy
to use. The digitalibrary system has grown over the last dieceébut the service is
still experiencinghe lack of usability and flexibility. Thus, a dsility testing should

carry out on the sysat to further clarify the usability flaws.

1.3  Research Questions
The reseallt gLestions are as follows:

1. Is theUUM Digital Library System easy to usechto learn?

2. Can wechieve the objective to analyze and evaluhtsoverall
feedbak from respondents for learnability and effinty of UUM
Digital Library System?

3. Can weachieve the objective to discover the usabifiyvs by using
usabilitytest on UUM Digital Library System?

4. Can wechieve the objective to recommend improent for UUM

Digital Library System?

14  Objectives

In this projet¢, the aim of this project is to test the usalyilif UUM Digital
Library System indims of learnability and efficiency. The spécibbjectives of this

project are:

1. To analye and evaluate the overall feedback frospe@nents for
learnabilty and efficiency on UUM Digital Library Syem.
2. To discoer the usability flaws on UUM Digital LibrgrSystem.

3. To reommrend improvement for UUM Digital Librargystem.



15  Scopesand Limitations

151 Scopes
The scops of this study are as follows:
1. Systems

This study foases on three features in Online Resaosyreghch are
Catalogue, eResats, and UUM eThesis (see Figure 1.1). Taeson for choosing
these three featuses tecause it is the most widely used by shidbased on the

survey.
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required as efficiently and successtully as possiole. With scores of onling joumals, books, ana ? ~
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Figure 1.1: The Screen of UUM Digital Library System.



2. Responehts

There are twaty students for quantitative data collectiand five students for
qualitative data cadiction on this study. The respondents are grastuate students in

class population frm College Arts and Sciences (CAS).

3. UsabilityBoundaries

Accordingto Nielsen (1993), there are five usability iites. The five
usability attributes a&rlearnability, efficiency, memorability, err@rand satisfaction.
This study only foases on two usability factors, which are ledritiay and

efficiency for usabiliy test on UUM Digital Library System.

1.5.2 Limitations

The limitatiors of this study are as follows:

1. The reponent just only focuses on postgraduate sttglenclass
populdion from College Arts and Sciences. It was catout in a small
range ofpopuation and not involved many users.

2. The limitaion for time consuming where it is diffidt to find the free time
of respondnts to answer all the questions.

3. Concentrad on two usability attributes only, which dearnability and

efficiency Thus, not mch usability problems can beertified.

1.6  Significance of Study

The significance of this study are as follows:

1. The feedack from respondents of this survey will gigeme¢ insight to
UUM and telp them to make a proper adjustment imtepi learnability
and efficiency for Digital Library System.

2. The rsults on thistudy will give recommendation famprovement and

available aseferences for future study on UUM Digitabrary System.



1.7 Summary

This projectreport is divided and organized into five gters. Chapter one
presents the overweof the study. It consists of identifying thadaground of the
research and probiesarises which lead to defining the reséanbectives, research
questions, scopend limitations, and also significance of the stu@ihe next follows
by chapter two wheby it focuses on the review of the relevatdrature for digital
library and usabilityChapter two also discusses on learnability efficiency
concepts. Chapterrite that describes the phases of the rebaaethodology used
through this studyrad the next chapter is chapter four that ekpla details about
the result of findingnd analysis of the data. Finally, chapter forevides a
summary of the stud highlights the problems encounteredidgthe study, and

states recommentiansfor improvement.



CHAPTER 2

LITERATURE REVIEW

21 I ntroduction

The objectiveof second chapter is to present the briefawwf the relevant
literature. Second epter is about the concept of digital libramydsevaluation for

digital library systen.

2.2 Digital Library

There areno wch terms as digital library in a few year®agowadays, there
are many comparsanvolved in the digital library business are tterms of digital
library become théuzzword of choice in the world. The termsdifital library has
been applied to wide variety of offerings from collections of ekeonics to software
agents that suppioinquiry based education to collections of énta electronic
versions of a publialbrary, to personal information collectiongideeven to the
entire internet. Digd libraries hold great promise as structureplostcries of
quality-checked infomation that can be manipulated and acakgs@owverful ways
(Bates, Wilde, andi8gfried, 2005).

There are may definitions for digital library. Studsgs in ¢ digital library
course found 64 dérent definitions (Schwartz, 2000). In 199®dl report to the
National Science duncation, widely cited by many authors)ycaquoed in Borgman
(2000):

“Digital libraries area set of electronic resources and associaéthtcal
capabilities for creatiy, searching, and using information.this «ense they are an
extension and enhaement of information storage and retrievgstems that

manipulate digital da in any medium (text, images, sounds.nglaxist in

7



distributed netwdss. The content of digital libraries includes dateetadata that
describe various asps of the data and metadata that consisn&sloi relationships

to other data or metiata, whether internal or external to the didibrary”. (p. 29)

“Digital library are @nstructed — collected and organized — brydéor] a community
of users and theiuhctional capabilities support the informatioeeds and uses of
the community.n this ense they are extension, enhancemennt igegration of a
variety of informaion institutions as physical places where resesiare selected,
collected, organia reserved, and accessed in support of usemnaunty. These
information ingitutions include, among others, libraries, muss,archives, and
schools, but digitdibraries also extend and serve other comiys@ttings,

including classsoms, dfices, laboratories, homes, and publiasg”.(p. 29)

In his book,Lesk (1997) defined digital libraries in a veomprehensive
way as “Digital liraties are organized collections of digital inf@tion. They
combine the structurg and gathering of information, which idoies and archives
have always donevith the digital representation that compgdave made
possible”. Arms 2000 views digital libraries as “managed colien of information,
with associated sem#s, where the information is stored in digifiarmats and

accessible over a tveork”.

The charactestics of digital library can be seen as ifditinovation of the
works that are stodein digital form. Later materials are alwayspied from the
master version of theork in electronic library (Garrett and Liys, 19'3). Digital
library is an inform#on service in which all the informationgelrces are available
in computer-procesble form and the functions of acquisitiotgrage, retrieval,
access and displayetarried out through the use of digitalheologies
(Oppenheim and8ithson, 1999). In summary, digital library is arganized and
managed colldmon of digital information, accessible over awerk, and may

include service.



2.2.1 Advantages of Digital Library

The fundamatal reason for building digital libraries islbef that it will

provide better delivy of information than was not possiblethe past (Arms, 2000).

There are many adatages for users while using digital librarg.Her book, Kresh
(2007) explained thahere are nine advantages of digital librasge(Table 2.1):

Table2.1: Advantagesof Digital Library

. No ghysicéel bouncary

The users of a digital library need not tc go to the library
physically.

. Rounc-the-clock

availability

People fromall over the world cen gain access tc the
information at anytime, as long as iaternet connection is

available. This is the major advantagjedigital library.

. Multiple accesses

The same resotrces cen be used at the same time by a
number of users.

. Structured appsezt

A digital library provides access to ghuricher content in &
more structured manner so that userseasily move from

the catalog to the particular book, ptex and so on.

. Information retrieal

There is flexibility in the use of sedrterms, that is,
keywords. A digital library can prade very user-friendly
interfaces, giving clickable accessitsresources.

. Preservation and

An exact copy of the original cen be made any number of

conversation times without any degradation in qugli

. Space Digiti zation is the only solution wten the library has nc
space for extension.

. Networking A patticular digital library can grovide the link to any othet
resources of other digital libraries vexgsily; thus a
seamlessly integrated resource shacaug be achieved.

. Cos In theory, the cost ol maintaining the digital library is lower

than that of a traditional library. A dld@ional library must
spend large sums of money payingdtaff, book
maintenance, rent, and additibbaoks




2.2.2 Evaluation of Digital Library System

Evaludion is ¢ central digital library practice antlis impcrtant for managing
and informing stratgic decision-making. Digital library isreinno\ative information
system and widelyecognized and accepted. Nowadays, margysusom different
backgrounds anduttures use digital library. Digital library ids® uncer constant
development and ehges. Therefore, the systems should be etedurom time to
time to ensure not dytheir correct evolution but also their aptace by users.

System feattes and usability are new areas of evatrain academic digital
libraries. Saracevi2Q04) discussed system-centered, humaneted, and
usability-centered@proaches. System-centered evaluation, Wwigdh¢ most
prevalent, involvesetthnological features such as system peraoee, storage
capability, and uséanterfaces, while a user-centered approa@sseciated with user
needs, contextsnd <atisfaction (Saracevic, 2004). A usabilityatered approach
bridges these two gpoaches in that usability assessment captusrs’ perceptions
of system features é&acevic, 2004).

2.3 Integrated Library System (ILS)

Digital library is dramatically growing. Integrated libragystem (ILS) as the
backbone to monitaand manage the digital library. Integrateddity system is also
known as library maagement system (LMS) that design to\pde the systematic

system for usersnd librarians.

Integrated libary systems have been part of college anidersity computing
systems since thealy 1980°s and would seem to be old tecloggland part of text-
based mainframe sigms (Deddens, 2002). ILS systems hdse become vital in
the provision of infamation that is licensed by libraries but do®texist in their

physical collections@eddens, 2002).

Accordingto Muller (2011), integrated library systems ameltifunction,
adaptable softwargpglications that allow libraries to manage,a@ag and circulate
their materials to padns. In choosing ILS software, libraries rbase their

decision not onlyn the performance and efficiency of the systéutalso on its

10



fundamental flexibiliy to readily adapt to the future demandsd aeeds of their
patrons (Mulley 2017).

24  Usability

Usability is auser-centered evaluation and has a them@diase in Human
Computer Interaon (HCI). According to Dumas and Redistf0?), usability is
defined as the peopleho use the product can do so quickly agslly to accomplish
their own tasks. Nisen (1993) defines usability as learnabilgfficiency,
memorability, lowertor rate, and satisfaction. He treats learnabélg the most
fundamental criteriaThe system should be easy to learn sa thauser can rapidly
start getting some evk done with it. Usability has several asfgarcluding
interface design, fustional design, data and metadata, amthguer systems and
networks (Ams 200).

Usability prirciples would have us organize the user fiaier in a way that is
natural to the user, akes simple tasks easy to do, makes impottzols visible,
reduces the cost ofaking mistakes by implementing the unadmurand, and
maintains “consistazy with purpose” to reduce user memoryd¢&onstantine and
Lookwood, 1999).

Usability is aquality that many products possess, but ynarany more lack
(Rubin and Chisrlk 2008). The most widely cited definitions aree ones of the
International Standde Organization (ISO) and Nielsen. The I1§1994) defines
usability as “the ext# tc which a product can be used by spedifisers to achieve
specified goals witleffectiveness, efficiency, and satisfaction ispecified context

of use” p. 10.

11



Usability orignates from the word usable which meanatdg of being used
or convenient andapticular for use (Webster dictionary, 1999haskel (1991)
reports that the digfition of usability was probably first attempitby Muller (1971)
in terms of measurder “ease of use”. The first fully discugbwith an attempt at a
detailed formal deition by Shackel (1981, 1984) are “the daipty in human
functional termgo be used easily and effectively by the specifiadge of users,
given specified triaing and user support, to fulfill the specifiechge of tasks, within

the specified rangef @nvironmental scenarios” (p. 53-54)

Accordingto Nielson (1993), usability frequently altievith trese five
attributes:

1. Learnability: the system should be easy to leasritait the user can
rapidlysiart getting some work done with the system.

2. Efficiency: the system should be efficient, so thatetie user has
learnal the system; a high level of productivity possite.

3. Memorability: the system should be easy to rememso that the
casuduser is able to return to the system after sger@od of not having
usal it, withou having to learn everything all overaay

4. Errors: the system should have a low error rate, s tine users make
few erras during the use of the system, and so thiaelf do make
errors tley can easily recover from them. Furtherasttbphic error must
not occu.

5. Satisfaction: the system should be pleasant to, seetlat the users are
subjetively satisfied when using it and they will like (p. 26)

Battleson etla(2001) suggested that to improve usabdnyinterface must
be easy to learn, reamber, and use, with few errors for its targeers and the
specific tasks it is dagned to support. The study only focasa two uability
attributes which aresinability and efficiency. The study onlydases on
learnability and effiency because of the time limitation and tie attributes are
important to improveisability for an interface as suggested bitlBaon et al.
(2001). In this seanc chapter, only learnability and efficiency ditrtes are

discussed in details.

12



24.1 Learnability

Learnabilityis ¢ part of effectiveness and hasd with the user’s ability to
operate the systeto come defined level of competence aieme¢ predetermined
amount and p@&vd of training (Rubin and Chisnell, 2008). It calso refer to the
ability of infrequent u<ers to relearn the system after periods attirity (Rubin and
Chisnell, 2008). Leamability relates to how easy it is to learn gpkcation and to
move from being aovice to being a skilled user (Norlin andiwérs, 2002).

Learnabilityis one of the important usability attribute sexmost system
needs to be easy tedin, and since the first experience mosigle have with a new
system is that of leamg to us it (Nielson, 1993). According tS8enapathi (2005),
learnability ©nsists o four specific measurable attributes whisere ease of
learning (familiarity consistency, and predictability), infortren feedback, error
handling and onlinéelp. All these attributes can help to evaluditgtal library

system effectively.

2.4.2 Efficiency

Efficiency can be defined as the ease-of-use to someargser and can be
described as the spkwith accuracy in which users can complite tasks for which
they use the produdt.is metrics that include the number of &bcol keystrokes
required or the totatime on task’. Efficiency is the quicksewith whch the user's
goal can be awnplisted accurately and completely and is ugualmeasure of time
(Rubin and Chisrlk 2008). Efficiency refers to the expert useseady-state level of
performance at thigme using the system (Nielson, 1993).

Users mayotreach the level of efficiency for thedirtime using the system
and it may take sevel times to users for expert level of perfomoa. ISO 9241
defines efficiencysthe total resources expended in a task. Thegation design
elements would givempact to efficiency. The navigation desigements are
keyboard shortats, nenus, links, and other buttons. AccordindNielson (1993),
efficiency of a syst@ means when there is no increased in tlesutevel of

performance wheusng the system, it shows that the users hagegae the

13



efficiency of the sysim. Thus, efficiency of use is the importastect for

evaluating usabilityest on digital library system.

2.4.3 Usability Evaluation

Usability evduation can be defined as any object, prodsystem or service
that will be used bfzumans has the potential for usability prabkand should be
subjected to some fim of usability engineering (Nielson, 1993)cbvers many
aspect of the use te system. According to Conyer (1995), tieed for evaluating
usability in a producor system is to find out usability problemsdarrake solution to

fix the problems anthus to improve the usability of the design.

There are vaety types of usability evaluation methocccarding to Preece,
Rogers, and Sharg@(2), there are three types of usability eaabn methods
which are inquiryinspection and testing (see Table 2.2). Trigguiry and testing
involve real usersyhile inspection does not. Each method ftastrength and

limitations.

Usability evduation is an emerging field; theory in thisldiés not perfect
and means that theaee many problems deserved to be expldtad 2008). All the
website designershouli summarize their experiences for preggesigning and
implement the usalbty evaluation techniques. Usability evaioa has increasingly
become a part caot beignored in web site design (Liu, 2008)ccording to Liu
(2008), designarshouli learn these techniques and use thenractipe so that we
can evaluate our viesites skillfully; generally speaking, we cavaduate a website as

follows (see Figur@.2):

14



Gathering

Prepare information
e Do some
preparation
1 Consideringdllowing
Choose e
Techniques ’

involved, the dvantages
and disadvanta&s of these

techniques /

Don't evaluateoo
much

e Take care of nral
issues

Evaluate

!

Analysis& Apply

e Analysis in deth,
and apply rsults to
actual designig

Figure 2.1: The Usability Evaluation Processes on Website adopt from (Liu,
2008).
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It involves testing studies because observation of realsugethis study,
usability testing hei keen chosen as a method to collect datauseas its popularity
and involved real &8s in collecting data. In her article, Maur2004 believes that

usability testings the main way to determine the quality of thesteyn.

In this study gLantitative data collection analyzed by usdescriptive
analysis methodral gualitative data collection analyzed by usioontent analysis
method. Accordingo Hootman (1992), descriptive analysis assey method by
which the attribute of a product are identified and quantifjaisin¢ panellists

specifically traineddr this purpose.

The analysigen include all parameters of the productitaran be limited to
certain aspects, foxample, aroma, taste, texture and aftertastm{ran, 1992).
Content analysis isr@search technique for making replicabhel aalid interferences
from texts (or othemeaningful matter) to the contexts of thest (Krippendorff,
2004).

Usability testing will help to improve quality of UUM Diggal Library System
and increase satisfian for users. This study is including in emipal evaluation
method of usabilityasting based on Table 2.2. According todees Rogers, and
Sharp (2002), the dt overviews of usability evaluation rtteodare as follows (see
Table 2.2):
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Table 2.2: Detailed Overview of Usability Evaluation Method adopt from (Preece, Rogeesd Sharp, 2002)

Type of Evaluation Purpose of Data Description Design and Evaluation Advantages Disadvantages
evaluation method evaluation generation of the development | performed by
and collection method stage
techniques
USABILITY INSPECTION
Anélytic Farmal Exemine Specifications; | Inspetions Eerly in Expertsinthe | Can be leldon | Does not
usability usability of guestionnaire;| walk through| design and | field, specially | early prototypes| provide insights
inspection user interface; | observation; | tasks with thg development | assigned of design into real user
find design verbal user's goal | process inspectors specifications of| patterns of use
flaws early in | protocols; and purpose paper mock-ups| and problems
design process video or audio| in mind
recording
Anélytic Heuristic Find wsahbility | Heuristics; Experts Perticularly Experts Diagnesiic; high | Stbject to hias;
evaluation defects early in checklist; assess design well suited (usually 2-5) | potential return | locating experts
design procesg verbal guided by for earlier on investment; | may present a
protocol; heuristics stages of the cost-effective problem; no real
video or audio design user involved
recording process
Analytic Cognitive Find Usability Experts role | Early in Expert Cost-effective; | Restrictions in
walkthrough interaction specifications;| play users design evaluators can be held role playing
design flaws | checklist; performing process specifications; | locating experts
and user verbal the real task can provide a | may be
difficulties protocol; on early typical usage problematic; no
video or audio| prototype scenario real users
recording involved
Anélytic Pluralistic Evaluete user | Verbal Usel Eerly in Users together | Interaction Reqtires special
walkthrough interface on protocols; developers™ | development | with between users | organizations;
interaction observation; | and usability | process developers and and developers | involves high
critical professionals usability helps resolve | costs and time
incident collaborate to professionals | usability investments
taking; analyze the problems faster
questionnaire | system
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Type of Evaluation Purpose of Data Description Design and Evaluation Advantages Disadvantages
evaluation method evaluation generation of the development | performed by
and method stage
collection
techniques
USABILITY INQUIRY
Empirical Survey Obtain Questionnaire] Data collected Implementation| Users Can be Information is
information user interview| from users and diagnostics; can subjective; low
about users’ guestionnaires evaluation be used for response rates;
preferences or or interviews | stage (late in large groups; | time-consuming
understanding design process replicable
of the system
Empiri cal Interview; Obtain Usel Data cdllectec | Anelysis Users Flexible; allow | Informationis
focus group; | information on | interview; from user (formulation of in-depth attitude subjective; time-
panel users’ needs; | retrospective | interviews, users’ needs); and experience | consuming;
get user verbal panels or implementation probing requires special
feedback on | protocols focus groups | and evaluation organization;
the system stage data analysis
may be complex
Empiri cal Contextuel Gather Contextuel Developers Eerly in Users Natural context | High cods;
inquiry information interviews; observe users development of use; can help| difficult to
about observation; | performing process identify the analyze and
problems verbal real tasks and causes of users| interpret data
experienced by protocols; discuss the actions and
users on video or audio| process with decisions
product use recording them
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Type of Evaluation Purpose of Data Description Design and Evaluation Advantages Disadvantages
evaluation method evaluation generation of the development performed
and method stage by
collection
techniques
USABILITY TESTING
Empirical Experiments Examine user | Logging of Users Development | Users (5-20) | Powerful, High costs; data
performance | activities; perform implementation| or experts as | reliable; finds | analysis; time
on the performance | clearly and evaluation | user to highly used (or | consuming; low
structured measures; defined stage (late in | distinguish in used) ecological
tasks; gain verbal ‘typical’ user | design process) patterns of use features validity; can
insights into | protocols; tasks in a affect user's
what users observation; | controlled performance
actually do video- environment level
recording;
questionnaireg
Empiri cal Co-disccvery Gather Perticipent Developers Any siage of 2 users Can tring out High cod;
information observation; | observe 2 design and more insights | difficult to
about verbal users who development than a single | analyze and
problems protocols; work together| process participant interpret
experienced | video or audio| and verbalize vocalizing his
by users on recording the process or her thoughts
product use
Empiri cal Prototype Geifeedtack | Verbal or Designerslet | Any stage of 1-2 usasard/ | Provide: data Information car
evaluation/testing from users on | written users try out | design and or experts on user be subjective;
the system protocols or | the product | development preferences and provides
‘under notes; and get their | process experiences; incomplete
construction’ | informal feedback low cost; can | picture
feedback be held in
natural
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Type of Evaluation Purpose of Data Description Design and Evaluation Advantages Disadvantages
evaluation method evaluation generation of the development | performed by
and collection method stage
techniques
USABILITY TESTING
Empiri cal Trial-run Revea Perfarmance Usel perform | Implemertation | Users Pcwerful; High codts;

problem and | measures; the whole users and reliable; valid | time-
improve logging of range of tasks evaluation data; high consuming;
usability of the| activities; and activities| stages (late in ecological requires special
system before | questionnaires; they would in| the design validity organization;
release interviews the real life process) user behavior

can be effected
by evaluation
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2.4.4 Usability Testing

Usability testing refer to a process that employs peopl&sting participants
who are represerttaes of the target audience to evaluate theegety which a
product meets speafusability criteria (Rubin and Chislhe200€). According to
Preece, Rogers anth&p (2002), usability testing which is defthas "observes real
target users performg real tasks with the interface in a contrdltetting” is one of
the most commorethniques in evaluating the usability of abgée.

Usability testing has been shown to reduce develauiene, decrease the
number of bugs,ral froduce a more usable product therelryesing sales
(Branaghan, 1999 he benefits of doing usability testingrcaupjort corporate to
achieve their goalrad provide insights for creating effective dooentation and
product (Corganrad Waiters, 1994). According to Prescott aric@ton (1999),
usability testing is guick, cheap and effective method to app@lgcording to Lazar,
Feng and Hochheis€2009), usability testing is to improve theality of an
interface by findindglaws in it and should discover interfacenftattat cause

problems for users.

The overall gokof usability testing is to inform design bgtgering data from
which to identify ad rectify usability deficiencies existing inquiLcts and their
accompanying suppbmaterials prior to release (Rubin ankisell, 2008).
According to Rubirend Chisnell (2008), the intent is to enstlrecreation of
products that:

Are usdil to and valued by the target audience
Are easyo learn
Help peoplde effective and efficient at what theymwao dc

A

Are satisfyng (and possibly even delightful) to use

Usability testing is a research tool, with its roots in clasisexperimental
methodology (Rbinand Chisnell, 2008). According to théook,Rubin and
Chisnell (2008) expined that there were seven basic elementsability testing as

follows (see Tabl2.3):
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Table 2.3: Basic Elements of Usability Testing

1. Development of research questions o test oljectives rather than hypotleses.

2. Use of a repeentative sample of end users which maynay not be
randomly ©iosen.

3. Representation of the actual work environrrent.

4. Observation of end users who either use or review a representation of the
product.

5. Conftrolled and sonetimes extensive interviewing and grobing of the
participants i the test moderator.

6. Collection ofguantitative and qualitative performanaadgreference
measures.

7. Recommendation of improvements to thi design of the prodict.

25 Summary

In summary<second chapter provides a brief review of tekevant literature
review on the digitidibrary and usability concepts. The usabitégting methods
have been chosen tollect data because of the popularity as\aaiwation method.

The next chapter dissses the methodology used in this project.
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CHAPTER 3

METHODOLOGY

Chapter threexplains the methodology used in ordeatbieve the

objectives of the prext. There are eight main activities that hémeen followed to

accomplish the studigee Table 3.1). The activities are fact gattg, questionnaire

and task constrtion, greliminary study, conducting pilot studymsple selection,

data collection, datanalysis and evaluation and recommeiata

Table 3.1: Methodology

Steps

Activities

Outcome

1. Fad gathering

Digital library system
Usability Testing:
Learnability
Usability Testing:
Efficiency

Theory about
usability testing on
digital library system
in terms of
leanability and

efficiency.

2. Questionnairera
task constrution

Construct questionnaires
for preliminary study,
qualitative, quantitative,
and pilot study.

Construct task for the

three features: Catalogue

eResource, and UUM

eThesis.

Questionnaires for
preliminary study,
gualitative,
guantitative, and pilot
study.

Tasks for the three
feetures: Catalogue,
eResource, and UUM

eThesis.
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3. Pre-tesi

Distribute

Stdistics on most widely

questionnaire for questionnaires to usedfectures.
preliminary study twenty postgraduate
students.
4. Condcting pilot Choose five students Reliability test.

study

randomly.
Test the reliability of

the questionnaires.

Qusstionraires will be
accetable to use in real

study.

5. Sample selection

Choose respondents

by using random

Twenty students for

guantitative data collection

sampling. and fve students for
gualitetive data collection.
6. Data Collection Qualitative: Answers by questionnaire fof

guestionnaire for
open-ended
Quantitative:
guestionnaire for

close-ended and task

openended and close-ended.
A performances measure of
time respondents takes to

compkte each task.

7. Data analysis and
evaluation

Analysis data of
quantitative by using
descriptive analysis
(Microsoft Excel).
Analysis data of
qualitative by using
content analysis.

Analysis ol quantitative and

qualitative.

8. Recomirendation

Identify all the
problems and provide
recommendation after

finding the results.

Remmmendation on digital
library system for

improvement.
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3.1 Fact Gathering

As a startingpoint of this study, the activity of fact gatheg was
implemented to revie the theories which are digital librargé usability testing in
terms of learnabilitgnd efficiency. Fact gathering is impantao uncerstand the
details and explanans about the theory.

3.2 Questionnaireand Task Construction

The task ad glestionnaire had been constructed to colleeinformation for
learnability and effieency. The goal of these activities is to capiaformation in

achieving the objdive of the project.

3.2.1 Questionnaire

Questionnak is defined, in a more structural way as "etmd for the
elicitation, and recaling and collecting information”. The relaély inexpensive
method allows flexile administration and describes charactemsstita large
population but is deoid of direct observation (Bartek and Chezath) 2003).
Questionnaire wagsed to collect data for usability test inrtes oflearnability
and efficiency. Theuestionnaire that has been used in the ptoyes adapted
from the Questionnee for User Interaction Satisfaction (QUIS)dahe
Questionnaire for &ceve Usefulness of Ease-of-Use (PUEWis
questionnaire is badenChin, Diehl, and Norman (1988) in D&gpment of an

Instrument MeasurmpUser Satisfaction of the Human Computaerface.

The QUIS onsists o demographic questionnaire, a measof overall
system, and a measuof specific interface factors such as serasibility,
terminology and sysin feedback, learning factors, and systepabdities. Learning
factors on questiorares were adapted and some minor chamgge made to
achieve the objectigeof this study. The questionnaire of PURAs used to collect
the information thaneeded for the efficiency usability attribut€8IEU is based on

the work of Davis 1989 on perceive of usefulness, efficienaydasage of
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information technalgy. In this study, five questions from efficignwere adapted

and modified for quatitative data collection.

The qustionraire for quantitative data collection used@se-ended question
on a four-point Likerscale. The respondents should choose pheogariate answers
about the digital litery system that is based on the scale. A fonin Likert-scale
was used becausddrced the respondents to make a chormthe neutral central
point is eliminatedBarnum, 2000). The respective score for elesded question

used score asllows (see Table 3.2):

Table 3.2: Four-Point Likert-Scale

Scale number Scale statement
1 Strongly disagree
2 Disagree
3 Agree
4 Strongly agree

The qustionraire for quantitative data collection has ekvided into two
main sections fordanability and efficiency on post-test gi®nraire. Both sections
consist of five quegins each. The quantitative questionnairegethe positive and

negative questionssédollows (see Table 3.3):

Table 3.3: Positive and Negative Questions

Section Questions Number
L earnability Positive questions 1.4 1°t
Negative question: 1.11.2,1.:
Efficiency Positive questions 2122,23,24,2
Negative questions -

The qualitéive data collection used an open-endedstjoaraire.
Respondents shoufdl in the blanks on open-ended atiens with tleir feeling and
thought after compteng the tasks. There were five gtiens in galitative on post-

test questionnaire.
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3.2.2 Task Construction

The task wasonstructed to measure the learnability affdctiveness of
UUM Digital Library System. Tasks will be distributed with gtienraires for
guantitative data cadktion. The task consists of three instructitimst students must
perform while usinghe system (see Figure 3.1). The purposéeftask is to ensure
that selected respoents perform the activities that are availableCatalogue,
eResource, andUM eThesis in the Online ResourcedtdM Digital Library

System. All responghts should finish each task within 1 minute.

Task 1:

Select catalogue. Insert the searching keyhamd click
Catalogue ‘search’ button. Click ‘select’ for the recordsttyou want to
send and click ‘email’ button. Choose therimat (HTML/ Plain
Text), insert keyword for subject and insemagl address. Then|

click ‘send’ button and you will get the reddsy email.

Task 2:

Select eResource. Login to the eResourcatesy. Click
eResource ‘Online Databases’ and select ‘EmeraldGp Publishing'.
Insert keyword and click ‘go’. Then, select jbarnal and click

‘View PDF'. Download and save the file.

Task 3:

Select UUM eThesis. Search the UUM eBisby typing
UUM eThesis | keyword and click ‘search’. Select and &lithe appropriate e-
Thesis. Click ‘PDF’ and the UUM eThesislivappear. Then,
stait download and save the file.

Figure 3.1: Tasks

3.3 Preliminary Study

The activity hat included in this phase was preliminatydy to get
respondentsopinionabout the most widely used featsiia Online Resources of
UUM Digital Library System. This preliminary study was conhacby using a

questionnaire congsof six questions. The Online Resowde UUM Digital
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Library System onsists o Catalogue, eQuip, eResources, eJaduaReference,
UUM eThesis, andnistitutioral Repository. The Catalogue, efeerce, and UUM
eThesis have beehcsen as three main features in Online Reswsuwf UUM
Digital Library Systen. It is because the three main featuresnamst wicely used
by students basleon the survey. The preliminary study was catdrieut to tventy
postgraduate studes inclass population from College Arts andeices. The
result of evaluion on fre-test questionnaire shows that 80%afgraduate

students chose thestalogue, eResource, and UUM eThesis.

34  Conducting Pilot Study

Pilot study isconduct to ensure the reliability of the gtienraire. A pilot
study is a small trialun on the main study (Preece, Rogers, dmts 2002) and
should be done beferunning a usability test (Barnum, 200Thusfive
postgraduate studesfrom College Arts and Sciences that fammilidth UUM
Digital Library Systen were selected randomly for the pilot studllie objective of
this pilot study wa toensure that there was no ambiguity. Pilet st.dy was
conducted to makeuse that respondents easily understood albtiestionnaires and
tasks. The reliabilitpf the questionnaires and tasks should beated at the end, all

the questionnaired fasks were acceptable to use.

35 Samplesdection

A total of twenty students for quantitative data collected five students for
qualitative data codiction are participated in the usability testiddney were selected
by using random sapling and the selection was based on thgesstion by Faulkner
(2003) that ninetyi¥e percent of the usability problems can berfd through five to

twenty users.
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3.6 Data collection

Usability testing allows tester to collect both qualitativedaglantitative data
as the end user perfos a real task or set of tasks. Quantitatista dollection
consists of data thatn be measured. Questionnaires of fpaini Likert-scale and
tasks for performarecmeasure are categorized in quantitativia dallection.
Questionnaires of @m-ended were categorized in qualitativésd=ollection.

3.7 DataAnalysisand Evaluation

Usability evduation is defined as “systematically preset collecting data,
in order to have a er understanding of users and how useupgs 1se the product
to perform a specifitask under specified conditions” (Preeceg&s and Sharp,
2002).The data obitzed from the questionnaires for quantitativere analyzed by
using Microsoft Exel. The quantitative data has been analyzgdding descriptive
analysis method. Beriptive analysis has been used in this propecause it helps to

describe the collé¢ion of data more generally and conveniently.

Frequenciesnd percentages have been used due to thsumaker of
respondents. Perfimance measures used to measure the le#itiyaand efficiency
for quantitative dataollection in tasks. In this study, twentysponents’
performances wenmmeasured from the time taken to completendasks. Every
respondent only hatime within 1 minute to finish each task.élualitative data
collection by open+aded questionnaire was analyzed by usioigent analysis.
Content analysis edits a systematic reading of a body oftexmrages, and
symbolic matternot recessary from an author's or user's petspe<rippendorft,
2004).
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38 Recommendation

The specifiobjective of this study is to recommend iropement for UUM
Digital Library Systen. It should be carried out to achieve thedic objective of
this study. The reammendation will be included after findingj éhe problems on
usability testing. Theecommendation is important for improvemhon UUM
Digital Library Systen.

3.9 Summary

Overall, chater three described methodology and gabeef explanation
about fact gatheringuestionnaire and task construction, prehary study,
conducting pilot stug sample selection, data collection, datd gsia and evaluation
and recommendi@n. The methodology is important in carryirggit this stdy. The
collected inform#on for quantitative and qualitative will be agaéd and interpreted

in the next chapter.
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CHAPTER 4

RESULTSAND FINDINGS

The aim ofthis chapter is to present an analysis of dalkection that
collected during thesability test. The data has been analyzegetdhe results and
findings. The dataallections divided into two categories whiate quantitative and

qualitative data codiction.

4.1 Quantitative Data

Quantitativedata consists of the data that measured apceezed
numerically. Theravere two parts in post-test questionnaire. Wi farts included
in quantitative dataatlection are learnability and efficiency aouf-point Likert-
scale. Quantitativeatha collections have been analyzed by usieggdptive analysis.
Due to a small nund of respondents, only the frequencies aectgmtages have
been used. The quétative data collections have been analyzgdsing Microsoft
Excel. All the threeasks and pre-test questionnaire on learnagtalitd efficiency

were also categoriden glantitative data collections.

4.1.1 Analysisof Pre-Test Questionnaire

4111 Gender

There areiffe questions of close-ended on pre-teststjoaraire (see
Appendix A). Tablet.1 shows th result of question one in presteglestionnaire.

There were twenty spondents that been selected randomlyhisresult, the
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highest percentageas male respondents and the lowest pergentas female
respondents. Thekgere twelve respondents of male (60%) amthteiespondents of
female (40%).

Table 4.1: Frequency Distribution and Per centage of the Respondents

According to Gender

Gender Frequency Per centage (%)
Male 12 60%
Female 8 40%
Total 20 100%
4112 Age Group

Table4.2 shows th result of question two in pre-test gtienraire. Twenty
respondents alrea@pswered this question. The age group o221is the highest
percentage with thedquency of thirteen respondents (65%). FEhwere six
respondents (30%df the age group of 30-39 and only onsp@nent (5%) for the
age group of 40-49.

Table 4.2: Frequency Distribution and Per centage of the Respondents
According to Age

Age Frequency Per centage (%)
20 & under 0 0%
21-29 13 65%
3C-3¢ 6 30%
4C-48 1 5%
50 & over 0 0%
Total 20 100%
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4113 Three Main Features of Online Resources

Table 4.3 exfains the main three features of OnlinesBeces that
respondents alwayse. Twenty respondents already selectecrtia three
features. In this mault, €0% was the highest percentage for Cajady eResources,
and UUM eThesis. Thisresult shows that Catalogue, eResourars,UUM eThesis
with the highest frguencies of forty-eight respondents were itn@stfeatures that
respondents alwaysed. There were only two respondents (L@86each features
which are eQuip anbhstitutional Repository. There were thresgencents (15%)

for eReference andvk respondents (25%) for eJournal.

Table 4.3: Frequency Distribution and Per centage of the Respondents
According to Features

Features (Online Frequency Per centage (%)

Resour ces)

Catalogue 16 80%

eQuip 2 10%

eResources 16 80%

eJournal 5 25%

eReference 3 15%

UUM eThesis 16 80%

Institutional R@ositcry 2 10%

41.1.4 Rating for Overall Learning Operation

Table 4.4show: the result of rating for overall learnirmgeration on UUM
Digital Library Sysem. The highest percentage was fourteeapoedents with the
percentage of 70%of ‘easy’. There were five respondents (5% ‘neither easy

nor difficult’ and only one respondent (5%) for ‘very easy'.
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Table 4.4: Frequency Distribution and Per centage of the Respondents
According to L ear nability

L earnability Frequency Per centage (%)

Very eesy 1 5%

Easy 14 70%

Neither eesy nor difficult 5 25%
Difficult 0 0%
Very difficult 0 0%

Total 20 100%

4.1.15 Rating for Overall Efficiency Aspect

Table4.5 shows th result of rating for overall efficien@spect on UUM
Digital Library Systen. The highest percentage was thirteespoments with the
percentage of 65%of ‘easy’. There were four respondents (2366) neither easy
nor difficult’ and tworespondents (10%) for ‘very easy’. Theresvonly one

respondent (5%) fddifficult’ and it was the lowest percentage.

Table 4.5: Frequency Distribution and Percentage of the Respondents
According to Efficiency

Efficiency Frequency Per centage (%)
Very eesy 2 10%
Easy 13 65%
Neither eesy nor difficult 4 20%
Difficult 1 5%
Very difficult 0 0%
Total 20 100%
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4.1.2 Analysis of Task

There are thee tasks based on Catalogue, eResourcelJad eThesis (see
Appendix D). Thdawenty respondents already completed all #skg as follows (see
Table 4.6):

Table 4.6: Timeto Complete Each Task

Respondents Task 1 Task 2 Task 3

(2 min) (2 min) (1 min)

#1 0:57 0:51 @
#2 0:51 0:55 1:00
#3 0:4C 0:5¢ 0:57
#4 0:4% 0:4¢ 0:4C
#5 Q:10) 0:56 0:47
#6 0:44 0:51 0:3¢€
#7 0:4z 0:52 0:4t
#8 0:52 0:42 0:58
#9 0:57 1:0C 0:5%
#10 0:5¢ 0:44 0:4:
#11 0:55 0:59 1:00
#12 0:4= 0:4z 0:5C
#13 0:41 @ 0:4¢
#14 0:48 0:52 0:57
#15 0:5C 0:4€ 0:5¢
#16 0:47 0:5¢€ 0:52
# 17 0:59 0:55 0:53
#18 0:4% 0:5¢ 0:44
#19 0:5¢ 0:47 0:47
#20 0:5¢ 0:5C 0:5¢

Table4.6 shows th time taken to complete all thestes. Tventy respondents
were already compled all the three tasks for performance measiihe three tasks

based on CataloguesResource, and UUM e-Thesis. All task altecate time
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within 1 minute to ihish each for every respondents. Thsule shows tat seventeen
respondents (85%jyere able to complete the task successfulty/the other three

respondents (15%Xxeeeded the time limit.

In task 1, reponent 5 exceeded the time limit (1:10).9pencent 5 faced
problem when seléing the ‘plain text’ format in Catalogue. Tleeor page appeared
when the responaés clicking ‘send’ button. The ‘plain text’ fonat button not
functions. Lastly, repcndent 5 overcomes the problem by clickiback’ button for

previous page and Iseting ‘html’ format (see Figure 4.1).

Meanwhile in task 2, respondent 13 exceeded the timé ({1:07).
Respondent 13 fadgrroblem of the system response. The sys&sponse was slow
when downloadinghe journal at that time. In task 3, respontigalso faced the
problem of the syste response. The UUM e-Thesis was veligw toappear at that
time. Respondent xeeeded the time limit (1:02).

In condusion, thc UUM Digital Library System will regct the learnability
and efficiency aspéan their tasks while user using the systdHcwever, Table 4.6
seems that mostsponents with the percentage of 85% comgiedll the three
tasks in allocated tim Thus, it is possible to summarize that théM Digital

Library System wasesy to use and to learn.
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4.1.3 Analysisof Post-Test Questionnaire

4131

Learnabilitycontains of two questions in positive staterreand three

Learnability

questions in negativ@atement (see Appendix B). The three tiggastatements

were changed to thmostive statements to make it easier in thelysis process of

data. The questionita used Four-point Likert-scale which afie-“strongly

disagree”, “2 - disage”, “3 - agree”, and “4 - strongly agree”.

Table4.7: The Analysis on Learning to Operate UUM Digital Library System

L earning to operate UUM Digital Library System

Strongly | Disagree | Agree Strongly Result
disagree agree
1.1 Leamingto Lse the 0 1 12 7 Agree
UUM Digital Library 0 0 0 0
System is easy for me. (0%) (5%) (60%) (35%)
1.2 Exploring new 0 0 11 9 Agree
features by trial andrior 0 0 0 0
is easy for me. (0%) (0%) (55%) (45%)
1.2 Performing tasksare 0 1 13 6 Agree
not confusing. (0%) (5%) (65%) (30%)
1.4 Frequently Asked 0 1 12 7 Agree
Questions (FAQYN the 0 0 0 0
UUM Digital Library (0%) (5%) (60%) (35%)
System is helpful.
1.5 Selecting and 0 0 11 9 Agree
searching by using 0 0 0 0
navigation button areesy (0%) (0%) (55%) (45%)
and compatible to use.
Group Mean Percentage 0% 3% 59% 38% Agree

Table4.7 shows th result on learnability of UUM Digitdlibrary System.

There were 60% sponcents agree, 35% respondents stronglga@nd 5%

respondents disagr@ath statement 1.1. Twelve respondents¥$@gree that

“Learning to use th&JUM Digital Library System is easy for ma@hd seven
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respondents (35%)rsingly agree with that statement. Only eegpondent (5%)
disagrees thatJUM Digital Library System is easy for me”.

In statemat 1.2, tlere were eleven respondents (55%§gagnd nine
respondents (45%)reingly agree that “Exploring new featuregthial and error is
easy for me”. Meawhile, in statement 1.3, thirteen responde@&84) agree and six
respondents (30%)rsingly agree that “Performing tasks are nmtfasing”. Only
one respondent (5%ljsagrees with that statement.

In statemat 1.4, tlere were twelve respondents (60%)eagand seven
respondents (35%)rsingly agree that “Frequently Asked @tiens(FAQ) on the
UUM Digital Library System is helpful”. Only one responder¥d)=disagrees with
that statement. In dEment 1.5, eleven respondents (55%) agnelenane
respondents (45%)rsingly agree that “Selecting and searchiggibing navigation
button are easy an@patible to use”.

As a contusion, Table 4.7 shows the highest percentaded¥% that given by
‘agree’ on Likert-scal Group mean percentage used to analyeéotal of overall
frequencies. The saltshows and implies that learning processessy for
respondents.

4132 Efficiency

Efficiency oreese-of use contains of five questiangositive statement (see
Appendix B). Theguestionnaire for efficiency also used Fqoini Likert-scale
which are “1 - stronly disagree”, “2 - disagree”, “3 - agree”, aitl- strongly

agree”.
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Table 4.8: The Analysison Efficiency of UUM Digital Library System

Efficiency of UUM Digital Library System

Strongly | Disagree | Agree Strongly Result
disagree agree
2.1 Leamingto oferate 0 0 11 9 Agree
St e, | @0 | 0 | G50 | @0
2.2 | find it is_eesy to get 0 1 13 6 Agree
g]iZi?;I“ITigrt:r?/SISSngew (0%) (5%) (65%) (30%)
2.2 Ifind it iseesy to get 0 1 11 8 Agree
e e | %) | %) | ) | @
2.4 |find that the UUM 0 1 12 7 Agree
coor-riendly and caspt | O | (%) | (©0%) | (@%)
use.
2.5 1 find thkat the UUM 0 0 13 7 Agree
bl to nteragtwitn, | ©%) | ©%) | ©5%) | @0
Group M ean Percentage 0% 3% 60% 37% Agree

Table4.8 shows th result on ease-of-use or efficiencyld/M Digital
Library System. The were eleven respondents (55%) agreerene respondents
(45%) strongly agrewith statement 2.1. In statement 2.2, theegevthirteen
respondents (65%peee and six respondents (30%) strongly aginat “I find it is
easy to get the onlirtbesis on UUM Digital Library System”. ®none respondent

(5%) disagreg with satement 2.2.

In statemat 2.3, ttere were eleven respondents (55%ka@nd eight
respondents (40%)rsingly agree that “I find it is easy to get iine journal on
UUM Digital Library System”. Only one respondent (5%) disag with
statement 2.3. Theweere twelve respondents (60%) agree aneérseespondents
(35%) strongly agrewith statement 2.4. Only one respondefb)slisagrees with
statement 2.4. In s&hent 2.5, there were thirteen responde®$%4) agree and
seven respondent83%) strongly agree that “I find that thédJM Digital Library

System is flexible¢o interact with”.
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In condusion, Table 4.8 shows the result of group mearcentage that most
of the respondds, 60% agree and 37% strongly agree with ¢fiiciency of UUM
Digital Library Systen. There were 3% of the respondents disagvith the
efficiency of UUM Digital Library System. The overall result froTable 4.8 shows
that many responaésfelt the UUM Digital Library System is egto use.

4.2  Qualitative Data

The qualitéive data is usually in the form of words ratliesin numbers that
contain the record ampressions, comments and opinion dutimgtesting. The data
was collected by usg an open-ended questionnaire in podtdesstionnaire (see
Appendix C). Theravere five questions in open-ended questamerthat the
respondents haveeln answered. The qualitative data cdilee was analyzed by
using content anasys. Content analysis interpretation was lwhea th work of
Graneheim andundmran (2003).

4.2.1 Analysisof Post-Test Questionnaire

The result forcontent analysis on Catalogue, eResoundd UM eThesis
shows that there afeur problems. The four problems which gokain text’ format
on Catalogudutton notfunctions, sometimes the result cannofdaend and failed
to get the inform@on or the system, sometimes the systespoas is slow, and
confuse with all th@bove and below buttons on UUM eThesisspondents also
give opinion on impsvement for UUM Digital Library System.able 4.11 shows
the result for font seand style. All the respondents agreed thafont size and

style are easy to rda

Thus,it is possibli to summarize and say that theuks ofcontent analysis
on Catalogue, e-RBeurce, and UUM eThesis in the Online Res@s of UUM
Digital Library Systen are easy to use and to learn. The result®nfent analysis
for Catalogue, eRsirces and UUM eThesis are as follows ($able 4.9, Table
4.10, Table 4.11, Tde 4.12, and Table 4.13):
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Table 4.9: The Content Analysisfor Question 3.1

Meaning Unit

Condensed meaning unit
Description closeto the
text

Condensed meaning unit
I nterpretation of the
underlying meaning

Sub-theme

Theme

Respondent 1:

She feel like need to do more
step and sometimes when
completed the task, the result
cannot be found and failed to
get the information

Manysieps and sometime
failed toget the information
from the three features by
perfoming tasks

The three features are nat The thredectures on the

efficient because failed to
get the information by
performing tasks

systen do not lave
efficiencyaspect

Respondent 2:

He feel so easy to use and do
not have any problem to
completed all the tasks

Easyto use and do not have
any poblem to completed
all tha the tasks

b The three features is
efficient

The thredectures on the
system hae efficiency
aspect

Respondent 3:
He feel that sometimes the
system response is too slow

Soméimes the system
respons is too slow

The system response on
the three features are not
efficient because too slow

The thredectures on the
systen do not lave
efficiencyaspect

Respondent 4:
He feel that it is so easy to
perform all the three tasks

Easyto perform all tasks

The tasks on the three
features are efficient

The thredectures on the
system hae efficiency
aspect

Respondent 5:

She feel that the tasks on thre¢
features are not confusing and
navigation buttons are
compatible to use

> Learnng to use all tasks
without confusing and
navigdion buttonsare
compdible to use.

Learnability aspect by
performing all the tasks
because not confusing ar
navigation buttons are
compatible to use

The threefeatures on the
system lkve learnability
dhspect

The feeling as
attempted
to complete the

tasks
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Table 4.10: The Content Analysisfor Question 3.2

Meaning Unit

Condensed meaning unit
Description closeto the
text

Condensed meaning unit
Interpretation of the
underlying meaning

Sub-theme

Theme

Respondent 1:

The most confuse aspect and
problem of the application is on
Catalogue. It is because the
‘plain text’ format button not
functions

The ‘plain &xt’ format
button notfunctions on the
applicaion of Catalogue

Do not have ease of use
aspect on Catalogue becaus
‘plain text’ format button not
functions

Catalogueado nothave
eefficiency apect

Respondent 2:

It is so easy to use all the three
features without having any
confuse aspect and problem

Easy to usall the three
featureswithout having
any confus aspect and
problem

Ease of use on the three
features

The thredectures on the
system havefficiency
aspect

Respondent 3:

The most confuse aspect and
problem of the application is of
UUM eThesis. Confuse with al
the above and below buttons.

Confusewith all the above
1and béow button:

The process of learning on
UUM eThesis is confusing

UUM eThesis do no
have learnkility aspect

Respondent 4:

Learning to use the application
on three features is not difficult
to me

It is not dfficult to learn on
the three éctures

The process of learning is ng
difficult

tThe threefeetures on the
system haw learnability
aspect

Respondent 5:

There are no problem and no
confusing aspect of the
application on the following
three features

Do not hae any problem
and confusig aspect on

the following three features

D

Ease of use on the following
three features

The thredectures on the
system havefficiency
aspect

The most confuse
aspect and problen
of the application on

three features.

I
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Table4.11: The Content Analysisfor Question 3.3

Meaning Unit

Condensed meaning unit
Description closeto the
text

Condensed meaning unit
Interpretation of the
underlying meaning

Sub-theme

Theme

Respondent 1.
Yes, the font size and style are
easy to read and understand

The font siz and style are
easy to redand
understand

The font size and style are
ease of use

The UUM Digital Library
System havefficiency
aspect

Respondent 2:
Yes. easy to read

The font sie and style are
easy to read

The font size and style are
ease of use

The UUM Digital Library
System havefficiency
aspect

Respondent 3:
Yes, the font size and style are
easy to read

Thefont sze and dyle are
easy to read

Thefont sze and <yle are
ease of use

The UUM Digital Library
System havefficiency
aspect

Respondent 4:
Yes

Thefont sze and dyle are
easy to read

Thefont sze and dyle are
ease of use

The UUM Digital Library
System havefficiency
aspect

Respondent 5:
Yes, easy to read

Thefont sze and <tyle are
easy to read

Thefont sze and <yle are
ease of use

The UUM Digital Library
System havefficiency
aspect

Font size and style
on UUM Digital
Library
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Table4.12: The Content Analysisfor Question 3.4

Meaning Unit

Condensed meaning unit
Description closeto the
text

Condensed meaning unit
I nterpretation of the
underlying meaning

Sub-theme

Theme

Respondent 1.

It can be made easier by
improving efficient aspect with
‘A-Z’ searching buttons on UUM
Digital Library System so that the
user do not need to key in so ma
times before get the actual result

Improve the efficient
aspetwith ‘A-Z’

searchmg buttons on UUM
Digital Library System

ny

Advise to improve
efficiency aspect with ‘A-Z’
searching buttons

Opinion for improvement
on efficiency aspect

Respondent 2:

Respondent 3:

It can be made easier by
improving the efficiency aspect.
Increase network speed so that t
user will get the faster response
without wasting their times.

Improve the efficiency
aspecby increase network
hepeed

Advise to improve
¢ efficiency aspect by increas
network speed

Opinion for improvement
eon efficiency aspect

Respondent 4:

It can be made easier by updatingUpdatethe layout for more

the layout for more user friendly
and compatible to use

user frendly and
compdible to use

Advise to improve the
layout for more user friendly
and compatible to use

Opinion for improvement
on layoutaspect

Respondent 5:

It can be made easier by reducin
the problem of ‘error page’ on the
system for the improvement on

gimprowe efficiency by
» reduce he problem of
‘error page’ on the system

Advise to improve the
efficiency aspect on the
system

efficiency aspect

Opinion for improvement
on efficiency aspect

The ways to make
easier for UUM
Digital Library

system application

on the three
features
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Table4.13: The Content Analysisfor Question 3.5

Meaning Unit Condensed meaning unit Condensed meaning unit Sub-theme Theme
Description closeto the I nterpretation of the
text underlying meaning
Respondent 1:
Respondent 2:
Overall, he feels so easy to usg Overdl, it is soeasy to use| All the tasks are ease of use| All tasks on th system
all the three features by all the three features by have effitency aspect
performing tasks performirg tasks Additional
Respondent 3: comments
- - - - (optional)

Respondent 4:
He feels that learning to operaté
all the three tasks is so easy.

21t is easyon learning to
operate kthe three tasks.

All the tasks are learnability

All tasks on th system
have leamability aspect

Respondent 5:
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43 Summary

Chapter fousumnarized the data that has been colléaeaing usability
test. It has been celited by using questionnaires and tasks fangjtative data and
qualitative data. Althe data collected has been analyzed andprgéd by using
descriptive and coant analysis. The result shows generally tHelM Digital

Library System wasesy to use and to learn by using usabilistitey in terms of
learnability and efficency.

46



CHAPTER 5

CONCLUSIONSAND RECOMMENDATIONS

Chapter fivediscusses the findings of the study bdsa the objectives and
research questions arentioned in chapter one. The problemsjtations and
contributions werexglained in this chapter. In this chapter, thare also presents

some recommendansfor the future research.

5.1  Discussion of Findings

The aim ofthis froject is to test usability of UUM Digitalibrary System in
terms of learnabilitgnd efficiency. The usability for UUM Digat Library System
has been tested byajitative and quantitative data collection farstgraduate
students in cles poptation from College Arts and Sciences. Figepondents for
gualitative data cadiction and twenty respondents for quantitati\aa collection
have been selectedhdomly. The discussions of specific objeesivon this project

are as follows:
1. Reseattoljective 1

The first speciic objective is to analyze and evaluate theral/feedback from
respondents for leaghility and efficiency on UUM Digital Librey System. The
guantitative data Isakeen analyzed and evaluated by using b&cit Excel and the
qualitative data cadiction has been analyzed and evaluated bygusontent analysis.
The findings for thdirst specific objective in line with the litetae review by
Nielson (1993). Acarding to Nielson (1993), learnability refar the system that

should be easy te&in so that the user can rapidly start getsoge work done with
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the system and effiemcy refer to the system that should be effitiso tlat once the
user has learned tlsgstem; a high level of productivity is possbThus, the overall
feedback seems thlUM Digital Library System was easg us¢ and to learn. The

first specific objetive has been achieved.
2. Researchlgective 2

Furthermorethe second specific objective is to discotieg usability flaws
on UUM Digital Library System. The usability flaws on UUMdital Library
System such as ‘glatext’ format button in Catalogue not fuians, soretimes the
system response waow for downloading and sometimes tH&IM e-Thesis page
was very slow to agal. The findings for the second specific ettjve in line with
the literature reviewy Lazar, Feng and Hochheiser (2009). Adiag to Lazar,
Feng and Hochheis€2009), usability testing is to improve theality of an
interface by findindglaws in it and should discover interfacenftattat cause
problems for uset. Thus, th usability flaws have been discoveiey analysis and

evaluation on the siem. The second objective has been achieve
2. Resealtotjective 3

The third spedic objective is to recommend improvemeaot UM Digital
Library System. Theecommendations should be discusses &ftdings all the
problems baskon th¢ methodology aspect. The recommetiaegs are important for
improvement and a®ferences for future studies. This third objerhas been
achieved and discussin details on recommendations topic astbhapter (see
Topic 5.3).

52 Problems and Limitations

Every researchtldy has own problems and limitationsdathisresearch study
is also no exgation. The problems and limitations of this studgas follows:

1. The resporaht just only focuses on postgraduate stuglénclass from
College Atsand Sciences. It was carried out in a smaslfje of population

and not invohed many users.
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2. The limitdion for time consuming where it is difficult find the free time
of respondets toanswer all the questions.
3. Concentratkon two uability attributes only which areanability and

efficiency Thus, not mch usability problems can be éied.

5.3 Recommendations

The recommendensfor future study on UUM Digital Libny System are as

follows:

1. The next futte study should be done in larger sangmpuation size that
also involves lecturers and students from other facslire UUM.

2. If possiblethe next study should be done by using all fagability attributes
which are éanability, efficiency, memorability, errorsnd satisfaction. It
will help to imgrove and cover the quality of usability asis in UUM
Digital Library System.

3. The next futte study should expand scale on usabilisy ie UUM Cigital
Library Systen. This stdy just only focused on three faees in Online
Resource which are Catalogue, eResource, and UUMesis. It is because

of the time Imitation.

The recommendensfor improvement on UUM Digital Likary System are as

follows:

1. Committeanembers should improve the aspect of usgtii terms of
learnabilityand efficiency so that it will help to increasatisfaction for
users whe usng UUM Digital Library System.

2. Committeemembers should alert with the problemst tméght be happened
to all thebutton: that not functions in UUM Digital Libry System.

3. Committeanembers should make improvement for tiregponse in the
UUM Digital Library System to make it faster and effiti@vithout faving

any problens
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54  Contributionsto the Study

This projet provides a deep analysis of usability testmgtwoattributes
which are learnabilftand efficiency. The quantitative and qudiita data have been
analyzed and the ddijtives have been achieved. Moreqwéis stidy provides
recommendation famproving the UUM Digital Library Systa kased on usability
testing results. Itlao frovides recommendation and referenceftmure studies.

55 Conclusion

Overall, the an of this project is to test the usabiliy UUM Digital Library
System in terms okhinability and efficiency. This research prdjused the
usability test telsnique because of its popularity as an evélwatool for quantitative
and qualitative dateollection. The advantage of using usabildstttechnique is due
to the usefulnss on ientifying problems and involving theé users to use the
system. Meanwhilewcrk done by Prescott and Crichton (1998y &blinc and John
(2000) showed thesability testing could identify usability proltes with ¢ system
and collects quantitae and qualitative data. The descriptive s has been used
to analyze and evadte the quantitative data. The content asialyas been used to
analyze and evaluatke qualitative data. All the research objeesior this project
have been achiede The recommendations for improvement dature study have
been provided afteirfdings all the problems on UUM Digitaliirary System. The
result from the usalbty testing shows that UUM Digital Librai§ystem is a usable
system in terms okhnability and efficiency. However, theresve several usability
problems that haveeen identified and need to be improved sat the users can use
UUM Digital Library System without having any probis. Thus, th quality of
UUM Digital Library System can be further improved when tkahility aspect are
enhanced.
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APPENDIX A
DIGITAL LIBRARY SYSTEM SURVEY QUESTIONNAIRE

Pre-Test Questionnaire

Dear postgraduatgtucents,

I wish to ask for youco-operation in completing this survé@his sirvey is a part of
my research projeéon the topic of “Usability Testing for Learrmlity and Efficiency
on UUM Digital Library System”. Your co-operation on this seys highly

appreciated.

Please answer all gstions below and tick« ) one of your predrred choices for

each item.

1. Please selecbwyr gender:

O Male

O Female

2. Please selecoyr age group:
O 20 & under

O 21 - 29

O 30 -39

O 40-49

O 50 & over

3. Please select tleef the following features in UUM Digitalibrary System of

Online Resourcetkat you always use:

O Catalogue
O eQuip

O eResources
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eJournal
eReference

UUM eThesis

O O O O

Institutional R@osiiory

4. How do you ratéhe overall learning operation on UUM Digitibrary System?
O Veryeasy
O Easy
O Neither easyar difficult
O Difficult
O Very difficult

5. How do you ratéhe overall efficiency aspect on UUM Digitabrary System?
O Veryeasy
O Easy
O Neither easyar difficult
O Difficult
O Very difficult

Thankyou for sharing your time to answer all theesfions.

57



APPENDIX B
DIGITAL LIBRARY SYSTEM SURVEY QUESTIONNAIRE

Post-Test Questionnaire 1

Dear postgraduatgtucents,

I wish to ask for youco-operation in completing this survé@his sirvey is a part of
my research projeéon the topic of “Usability Testing for Learrmlity and Efficiency
on UUM Digital Library System”. Your co-operation on this seys highly
appreciated. This ggtionnaire was designed to tell us how yed &bout the

product based on thasks you just performed.

PART 1:

Please circle the awer that most clearly expresses how you &belut a particular

topic.

Scale number:

1- Strongly disagree
2- Disagree

3- Agree

4- Strongly agree
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1.0 TheProcessof Learning/ Learnability

Strongly Dicagree Agree Strongly
disagree agree
1.1 Leamingto use the UUM Digital
Library System is diffialt to me. ! 2 3 4
1.2 Exploring new feetures by trial and
error is difficult to me. ! 2 3 4
1.3 Performing tasks arewfusing.
1 2 3 4
1.4 Frequently Asked Questions(FAQ) on
the UUM Digital Library Sgiem is helpful. ! 2 3 4
1.5 Selecting and <eerching by using
1 2 3 4

navigation button are easg@compatible to

use.

PART 2:

Please circle the awer that most clearly expresses how you &belut a particular

topic.

Scale number:

1- Strongly disagree
2- Disagree

3- Agree

4- Strongly agree
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2.0 Efficiency/ Ease of Use

Strongly Disagree Agree Strongly

disagree agree
2.1 Leamingto oferate the UUM
Digital Library System igesy for me. ! 2 3 4
2.2 1find it iseesy to get the online
thesis on UUM Digital Lilbary System. ! 2 3 4
2.3 Ifind itis easy to dehe online
journal on UUM Digital library System. ! 2 3 4
2.4 | find that the UUM Digital Library
System is user-friendlyna easy to use. ! 2 3 4
2.2 | find that the UUM Digital Library

1 2 3 4

System is flexible to intact with.
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APPENDIX C
DIGITAL LIBRARY SYSTEM SURVEY QUESTIONNAIRE

Post-Test Questionnaire 2

Dear postgraduatgucents,

I wish to ask for youco-operation in completing this survé@his sirvey is a part of
my research projeéon the topic of “Usability Testing for Learrmlity and Efficiency
on UUM Digital Library System”. Your co-operation on this seys highly
appreciated. This ggtionnaire was designed to tell us how yed &bout the

product based on thasks you just performed.

Please answer all tlipiestions.

3.1 How did youeel as you attempted to complete the tasks?

3.2  What was thenost confuse aspect and problem of theliaation on the

following three features (Catalogue, eResource, UUMesIs)?
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3.3  Was thednt sze and style on UUM Digital Library Systeeasy to read?

3.4  How ould the UUM Digital Library System appli¢eon on thethree features
(Catalogue, Resource, UUM eThesis) can be made easier

3.5 Feel freeo listany additional comments (optional):

Thankyou for sharing your time to answer all theesiions.
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APPENDIX D

DIGITAL LIBRARY SYSTEM SURVEY

Task

Dear postgraduatgtucents,

I wish to ask for youco-operation in completing this survéhis sirvey is a part of

my research projeéon the topic of “Usability Testing for Learrmlity and Efficiency

on UUM Digital Library System”. Your co-operation on this seys highly

appreciated. This ggtionnaire was designed to tell us how yed &bout the

product based on thasks you just performed.

Please completeldhe tasks within 1 minute each.

Catalogue

Task 1:

Selectcetalogue. Insert the searching keyword alick ‘search’ button.

Click ‘select’ for the record that you want to semdl alick ‘email’ button.
Choost the format (HTML/ Plain Text), insert keaprd for subject and inset
email aldress. Then, click ‘send’ button and yaill get the record by

email.

eResource

Task 2:

SelecteResource. Login to the eResources systaiok ‘Online

Databaes’ and select ‘Emerald Group Publishinig'sert keyword and click
‘go’. Then, select the journal and click ‘View PDIPownload and save the

file.

UUM eThesis

Task 3:
SelectUUM eThesis. Search the UUM eThesig typing keyword and
click ‘search’. Select and click the appropriatM eThesis. Click ‘PDF’

andthe UUM eThesis will appear. Then, stalownlcad and save the file.
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