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 easily; thus a 

 can be achieved. 

igital library is lower 

ditional library must 

 staff, book 

l books. 



2.2.2 Evaluation of
 

 
Evaluation is a

and informing strateg

system and widely rec

backgrounds and cultu

development and cha

time to ensure not onl

 
System feature

libraries. Saracevic (20

usability-centered app

prevalent, involves tec

capability, and user int

needs, contexts, and s

bridges these two app

of system features (Sa

 
 
 

2.3 Integrated Li
 

 
Digital library

backbone to monitor 

known as library man

system for users and lib

 
Integrated libr

systems since the ear

based mainframe syst

the provision of inform

physical collections (D
 

According to Mull

adaptable software appli

their materials to patr

decision not only on the
 
 
 

 

 

of Digital Library System 

tion is a central digital library practice and it is impo

gic decision-making. Digital library is an innov

recognized and accepted. Nowadays, many user

ultures use digital library. Digital library is also und

anges. Therefore, the systems should be evalua

ly their correct evolution but also their accept

res and usability are new areas of evaluation in 

2004) discussed system-centered, human-cent

pproaches. System-centered evaluation, which is the

echnological features such as system performa

interfaces, while a user-centered approach is a

nd satisfaction (Saracevic, 2004). A usability-cent

proaches in that usability assessment captures us

aracevic, 2004). 

ibrary System (ILS) 

y is dramatically growing. Integrated library s

 and manage the digital library. Integrated libr

nagement system (LMS) that design to provide

nd librarians. 

rary systems have been part of college and univ

early 1980`s and would seem to be old technolo

stems (Deddens, 2002). ILS systems have also b

mation that is licensed by libraries but does not 

Deddens, 2002). 

to Muller (2011), integrated library systems are 

pplications that allow libraries to manage, cata

rons. In choosing ILS software, libraries must b

on the performance and efficiency of the system, but 

10 
 

it is important for managing 

n innovative information 

ers from different 

lso under constant 

ated from time to 

ptance by users. 

tion in academic digital 

tered, and 

h is the most 

ance, storage 

associated with user 

ntered approach 

s users’ perceptions 

system (ILS) as the 

rary system is also 

ovide the systematic 

university computing 

ogy and part of text- 

lso become vital in 

s not exist in their 

 multifunction, 

alog and circulate 

t base their 

m, but also on its 



fundamental flexibilit

patrons (Muller, 2011

 
 
 
 

2.4 Usability 
 

 
Usability is a 

Computer Interaction 

defined as the people 

their own tasks. Niels

memorability, low err

fundamental criteria. The

start getting some wo

interface design, func

networks (Arms 2000

 
Usability prin

natural to the user, ma

reduces the cost of m

maintains “consistenc

Lookwood, 1999). 

 
Usability is a 

(Rubin and Chisnell, 20

International Standards

usability as “the extent to

specified goals with effe

of use” p. 10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ty to readily adapt to the future demands and 

, 2011). 

 user-centered evaluation and has a theoretica

tion (HCI). According to Dumas and Redish (1993

 who use the product can do so quickly and ea

lsen (1993) defines usability as learnability, eff

error rate, and satisfaction. He treats learnabilit

. The system should be easy to learn so that the

ork done with it. Usability has several aspects, in

ctional design, data and metadata, and comput

ms 2000). 

ciples would have us organize the user interfac

akes simple tasks easy to do, makes important

aking mistakes by implementing the undo comm

cy with purpose” to reduce user memory load 

 quality that many products possess, but many

ll, 2008). The most widely cited definitions are 

ds Organization (ISO) and Nielsen. The ISO (

nt to which a product can be used by specified u

effectiveness, efficiency, and satisfaction in a 
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nd needs of their 

cal base in Human 

1993), usability is 

easily to accomplish 

efficiency, 

y as the most 

t the user can rapidly 

ts, including 

omputer systems and 

face in a way that is 

nt tools visible, 

ommand, and 

d (Constantine and 

y, many more lack 

 the ones of the 

(1994) defines 

d users to achieve 

 specified context 



Usability orig

or convenient and par

reports that the definition

in terms of measures 

detailed formal defini

functional terms to be

given specified training

the specified range of

 
According to Ni

attributes: 

 
1.  Learnabili

rapidly st

2.  Efficienc

learned the

3.  Memorab
 

casual us

used it, without

4.  Errors: the

few error

errors the

not occur

5.  Satisfactio

subjectiv

 
Battleson et al. 

be easy to learn, reme

specific tasks it is desi

attributes which are lear

learnability and effici

important to improve 

(2001). In this second

discussed in details. 

 
 
 
 

 

inates from the word usable which mean capa

articular for use (Webster dictionary, 1999). Sh

inition of usability was probably first attempted 

 for “ease of use”. The first fully discussed with 

inition by Shackel (1981, 1984) are “the capabi

to be used easily and effectively by the specified r

ining and user support, to fulfill the specified ran

f environmental scenarios” (p. 53-54) 

to Nielson (1993), usability frequently allied with th

ility: the system should be easy to learn so th

start getting some work done with the system. 

cy: the system should be efficient, so that once

d the system; a high level of productivity is possibl

bility: the system should be easy to remember

l user is able to return to the system after some p

d it, without having to learn everything all over aga

the system should have a low error rate, so tha

rs during the use of the system, and so that if th

ey can easily recover from them. Further, cata

r. 

ion: the system should be pleasant to use, so th

tively satisfied when using it and they will like it. 

l. (2001) suggested that to improve usability a

ember, and use, with few errors for its target us

signed to support. The study only focuses on two us

earnability and efficiency. The study only foc

iency because of the time limitation and this two 

 usability for an interface as suggested by Battl

ond chapter, only learnability and efficiency attr
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able of being used 

hackel (1991) 

d by Muller (1971) 

d with an attempt at a 

bility in human 

range of users, 

nge of tasks, within 

d with these five 

o that the user can 

 

e the user has 

is possible. 

er, so that the 

period of not having 

ain. 

at the users make 

they do make 

astrophic error must 

, so that the users are 

it. (p. 26) 

an interface must 

t users and the 

s on two usability 

cuses on 

two attributes are 

ttleson et al. 

ibutes are 



2.4.1 Learnability 
 

 
Learnability is a

operate the system to s

amount and period of

ability of infrequent us

Chisnell, 2008). Learn

move from being a novi

 
Learnability is one

needs to be easy to lear

system is that of learning to use

learnability consists of

learning (familiarity, 

handling and online h

system effectively. 

 
 
 
 

2.4.2 Efficiency 
 

 
Efficiency can 

described as the speed

they use the product. 

required or the total ‘ti

goal can be accomplish

(Rubin and Chisnell, 20

performance at the time

 
Users may not 

and it may take severa

defines efficiency as the

elements would give 

keyboard shortcuts, m

efficiency of a system 

performance when usi
 
 
 

 

is a part of effectiveness and has to do with the

m to some defined level of competence after some

iod of training (Rubin and Chisnell, 2008). It can a

nt users to relearn the system after periods of inac

nability relates to how easy it is to learn an appli

novice to being a skilled user (Norlin and Wint

is one of the important usability attribute since

earn, and since the first experience most people

ning to use it (Nielson, 1993). According to S

onsists of four specific measurable attributes which w

, consistency, and predictability), information 

help. All these attributes can help to evaluate d

n be defined as the ease-of-use to some researc

d with accuracy in which users can complete 

 It is metrics that include the number of clicks or

time on task’. Efficiency is the quickness with whi

omplished accurately and completely and is usually

ll, 2008). Efficiency refers to the expert user’s st

time using the system (Nielson, 1993). 

not reach the level of efficiency for the first time

eral times to users for expert level of performan

s the total resources expended in a task. The na

 impact to efficiency. The navigation design e

uts, menus, links, and other buttons. According to Ni

m means when there is no increased in the user

n using the system, it shows that the users has achi
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do with the user’s ability to 

some predetermined 

also refer to the 

activity (Rubin and 

pplication and to 

inters, 2002). 

e most system 

ople have with a new 

Senapathi (2005), 

h were ease of 

tion feedback, error 

digital library 

earcher and can be 

 the tasks for which 

ks or keystrokes 

ss with which the user`s 

y a measure of time 

s steady-state level of 

st time using the system 

nce. ISO 9241 

avigation design 

elements are 

to Nielson (1993), 

ers’ level of 

hieve the 



efficiency of the syste

evaluating usability te

 
 
 
 

2.4.3 Usability Eval
 

 
Usability eval

that will be used by hu

subjected to some for

aspect of the use of the

usability in a product or

fix the problems and 

 
There are vari

Rogers, and Sharp (200

which are inquiry, ins

involve real users, while

limitations. 

 
Usability eval

 

and means that there 

website designers should

implement the usabili

become a part cannot be

(2008), designers should

can evaluate our web sit

follows (see Figure 2.2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

em. Thus, efficiency of use is the important asp

est on digital library system. 

aluation 

luation can be defined as any object, product, 

humans has the potential for usability problems 

rm of usability engineering (Nielson, 1993). It 

the system. According to Conyer (1995), the n

t or system is to find out usability problems and m

thus to improve the usability of the design. 

iety types of usability evaluation method. Acc

2002), there are three types of usability evalua

, inspection and testing (see Table 2.2). The inqui

while inspection does not. Each method has its 

luation is an emerging field; theory in this field 

are many problems deserved to be explored (

s should summarize their experiences for process 

ili ty evaluation techniques. Usability evaluation h

nnot be ignored in web site design (Liu, 2008). A

s should learn these techniques and use them in prac

b sites skillfully; generally speaking, we can ev

2.2): 
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spect for 

t, system or service 

ms and should be 

t covers many 

need for evaluating 

nd make solution to 

ccording to Preece, 

ation methods 

inquiry and testing 

s its strength and 

ld is not perfect 

(Liu, 2008). All the 

ss designing and 

tion has increasingly 

According to Liu 

ractice so that we 

valuate a website as 
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repare 
• Gathering 

information 

• Do some 

preparation 

hoose 
Techniques 

• Considering followi
factors; time, cost, 
equipment, people 
involved, the adv
and disadvantage

techniques 

Evaluate 

• Don`t evaluate too 
much 

• Take care of moral

issues 

is & Apply 

• Analysis in depth, 
and apply results to 
actual designing

Usability Evaluation Processes on Website 

2008). 
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ollowing 
st, 

ople 
dvantages 
es of these 

too 

ral 

pth, 
sults to 

g 

 adopt from (Liu, 



It involves testi

usability testing had b

and involved real user

usability testing is the

 
In this study, qu

analysis method and qu

method. According to H

which the attributes of

specifically trained for

 
The analysis ca

certain aspects, for ex

Content analysis is a r

from texts (or other m

2004). 
 

 
Usability testi

and increase satisfaction 

method of usability te

Sharp (2002), the deta

Table 2.2): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

sting studies because observation of real users.

d been chosen as a method to collect data because

ers in collecting data. In her article, Maurer (2004)

is the main way to determine the quality of the syst

, quantitative data collection analyzed by using

nd qualitative data collection analyzed by using c

to Hootman (1992), descriptive analysis a sens

s of a product are identified and quantified, using

or this purpose. 

can include all parameters of the product, or it 

xample, aroma, taste, texture and aftertaste (Hootm

research technique for making replicable and v

meaningful matter) to the contexts of their use

sting will help to improve quality of UUM Digit

tion for users. This study is including in empir

esting based on Table 2.2.  According to Pree

ail overviews of usability evaluation method 
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s. In this study, 

use of its popularity 

2004) believes that 

stem. 

g descriptive 

content analysis 

nsory method by 

d, using panellists 

it can be limited to 

Hootman, 1992). 

nd valid interferences 

use (Krippendorff, 

ital Library System 

rical evaluation 

ece, Rogers, and 

thod are as follows (see 



 
 
 

Table 2.2: Detailed Overview 
 

Type of 
evaluation 

Evaluation 
method 

Purpose of 
evaluation 

Analytic Formal 
usability 
inspection 

Examine 
usability of 
user interface; 
find design 
flaws early in 
design process 

Analytic Heuristic 
evaluation 

Find usabilit y 
defects early in 
design process 

Analytic Cognitive 
walkthrough 

Find 
interaction 
design flaws 
and user 
difficulties 

Analytic Pluralistic 
walkthrough 

Evaluate user 
interface on 
interaction 

 

 

 of Usability Evaluation Method adopt from (Preece, Rogers, a

Data 
generation 

and collection 
techniques 

Description 
of the 

method 

Design and 
development 

stage 

Evaluation 
performed by 

USABILITY INSPECTION 

Specifications; 
questionnaire; 
observation; 
verbal 
protocols; 
video or audio 
recording 

Inspections 
walk through 
tasks with the 
user`s goal 
and purpose 
in mind 

Early in 
design and 
development 
process 

Experts in the 
field, specially 
assigned 
inspectors 

Heuristics; 
checklist; 
verbal 
protocol; 
video or audio 
recording 

Experts 
assess design 
guided by 
heuristics 

Particularly 
well suited 
for earlier 
stages of the 
design 
process 

Experts 
(usually 2-5) 

Usability 
specifications; 
checklist; 
verbal 
protocol; 
video or audio 
recording 

Experts role 
play users 
performing 
the real task 
on early 
prototype 

Early in 
design 
process 

Expert 
evaluators 

Verbal 
protocols; 
observation; 
critical 
incident 
taking; 
questionnaire 

User 
developers` 
and usability 
professionals 
collaborate to 
analyze the 
system 

Early in 
development 
process 

Users together 
with 
developers and 
usability 
professionals 
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and Sharp, 2002) 

Advantages Disadvantages 

Can be held on 
early prototypes 
of design 
specifications of 
paper mock-ups 

Does not 
provide insights 
into real user 
patterns of use 
and problems 

Diagnostic; high 
potential return 
on investment; 
cost-effective 

Subject to bias; 
locating experts 
may present a 
problem; no real 
user involved 

Cost-effective; 
can be held 
specifications; 
can provide a 
typical usage 
scenario 

Restrictions in 
role playing 
locating experts 
may be 
problematic; no 
real users 
involved 

Interaction 
between users 
and developers 
helps resolve 
usability 
problems faster 

Requires special 
organizations; 
involves high 
costs and time 
investments 



 
 
 

Type of 
evaluation 

Evaluation 
method 

Purpose of 
evaluation 

Empirical Survey Obtain 
information 
about users` 
preferences or 
understanding 
of the system 

Empirical Interview; 
focus group; 
panel 

Obtain 
information on 
users` needs; 
get user 
feedback on 
the system 

Empirical Contextual 
inquiry 

Gather 
information 
about 
problems 
experienced by 
users on 
product use 

 
 
 
 
 
 
 
 
 
 
 

 

Data 
generation 

and 
collection 
techniques 

Description 
of the 

method 

Design and 
development 

stage 

Evaluation 
performed by 

USABILITY INQUIRY 

Questionnaire; 
user interview 

Data collected 
from 
questionnaires 
or interviews 

Implementation 
users and 
evaluation 
stage (late in 
design process) 

Users 

User 
interview; 
retrospective 
verbal 
protocols 

Data collected 
from user 
interviews, 
panels or 
focus groups 

Analysis 
(formulation of 
users` needs); 
implementation 
and evaluation 
stage 

Users 

Contextual 
interviews; 
observation; 
verbal 
protocols; 
video or audio 
recording 

Developers 
observe users 
performing 
real tasks and 
discuss the 
process with 
them 

Early in 
development 
process 

Users 
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Advantages Disadvantages 

Can be 
diagnostics; can 
be used for 
large groups; 
replicable 

Information is 
subjective; low 
response rates; 
time-consuming 

Flexible; allow 
in-depth attitude 
and experience 
probing 

Information is 
subjective; time- 
consuming; 
requires special 
organization; 
data analysis 
may be complex 

Natural context 
of use; can help 
identify the 
causes of users` 
actions and 
decisions 

High costs; 
difficult to 
analyze and 
interpret data 



 
 
 

Type of 
evaluation 

Evaluation 
method 

Purpose of 
evaluation 

Empirical Experiments Examine user 
performance 
on the 
structured 
tasks; gain 
insights into 
what users 
actually do 

Empirical Co-discovery Gather 
information 
about 
problems 
experienced 
by users on 
product use 

Empirical Prototype 
evaluation/testing 

Get feedback 
from users on 
the system 
‘under 
construction’ 

 
 
 
 
 
 

 

Data 
generation 

and 
collection 
techniques 

Description 
of the 

method 

Design and 
development 

stage 

Evaluation 
performed 

by 

USABILITY TESTING 

Logging of 
activities; 
performance 
measures; 
verbal 
protocols; 
observation; 
video- 
recording; 
questionnaires 

Users 
perform 
clearly 
defined 
‘typical’ user 
tasks in a 
controlled 
environment 

Development 
implementation 
and evaluation 
stage (late in 
design process) 

Users (5-20) 
or experts as 
user to 
distinguish 
patterns of use 

Participant 
observation; 
verbal 
protocols; 
video or audio 
recording 

Developers 
observe 2 
users who 
work together 
and verbalize 
the process 

Any stage of 
design and 
development 
process 

2 users 

Verbal or 
written 
protocols or 
notes; 
informal 
feedback 

Designers let 
users try out 
the product 
and get their 
feedback 

Any stage of 
design and 
development 
process 

1-2 users and/ 
or experts 
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Advantages Disadvantages 

 

Powerful; 
reliable; finds 
highly used (or 
in used) 
features 

High costs; data 
analysis; time 
consuming; low 
ecological 
validity; can 
affect  user`s 
performance 
level 

Can bring out 
more insights 
than a single 
participant 
vocalizing his 
or her thoughts 

High cost; 
difficult to 
analyze and 
interpret 

Provides data 
on user 
preferences and 
experiences; 
low cost; can 
be held in 
natural 

Information can 
be subjective; 
provides 
incomplete 
picture 



 
 
 

Type of 
evaluation 

Evaluation 
method 

Purpose of 
evaluation 

Empirical Trial-run Reveal 
problem and 
improve 
usability of the 
system before 
release 

Pe
m
l
a
que
i

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Data 
generation 

and collection 
techniques 

Description 
of the 

method 

Design and 
development 

stage 

Evaluation 
performed by 

USABILITY TESTING 

Performance 
measures; 
logging of 
activities; 
questionnaires; 
interviews 

User perform 
the whole 
range of tasks 
and activities 
they would in 
the real life 

Implementation 
users and 
evaluation 
stages (late in 
the design 
process) 

Users 
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Advantages Disadvantages 

Powerful; 
reliable; valid 
data; high 
ecological 
validity 

High costs; 
time- 
consuming; 
requires special 
organization; 
user behavior 
can be effected 
by evaluation 



2.4.4 Usability Testi
 

 
Usability testi

who are representativ

product meets specific

Preece, Rogers and Sh

target users performin

the most common tec

 
Usability testi

number of bugs, and p

(Branaghan, 1999). The

achieve their goal and 

product (Corgan and 

usability testing is a qui

Feng and Hochheiser 

interface by finding fl

problems for users. 

 
The overall goal of

which to identify and 

accompanying suppor

According to Rubin a

products that: 

 
1.  Are useful to 

 

2.  Are easy to l
 

3.  Help people
 

4.  Are satisfyin
 

Usability testi

methodology (Rubin 

Chisnell (2008) expla

follows (see Table 2.3
 
 
 
 
 
 

 

sting 

sting refer to a process that employs people as t

tives of the target audience to evaluate the degre

ic usability criteria (Rubin and Chisnell, 2008

harp (2002), usability testing which is defined 

ng real tasks with the interface in a controlled s

echniques in evaluating the usability of a websit

sting has been shown to reduce development tim

nd produce a more usable product thereby increa

. The benefits of doing usability testing can supp

nd provide insights for creating effective docum

nd Waiters, 1994). According to Prescott and Cr

quick, cheap and effective method to apply. A

 (2009), usability testing is to improve the qu

flaws in it and should discover interface flaws th

l of usability testing is to inform design by ga

nd rectify usability deficiencies existing in produ

rt materials prior to release (Rubin and Chisn

and Chisnell (2008), the intent is to ensure the

ul to and valued by the target audience 

to learn 

 be effective and efficient at what they want to do

ng (and possibly even delightful) to use 

sting is a research tool, with its roots in classica

ubin and Chisnell, 2008). According to their book, 

ained that there were seven basic elements of 

2.3): 
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s testing participants 

ree to which a 

ll, 2008). According to 

d as "observes real 

d setting" is one of 

bsite. 

nt time, decrease the 

creasing sales 

n support corporate to 

umentation and 

richton (1999), 

According to Lazar, 

quality of an 

ws that cause 

athering data from 

oducts and their 

hisnell, 2008). 

the creation of 

nt to do 

cal experimental 

book, Rubin and 

 usability testing as 



 
 

1.  Development of

2.  Use of a repres
 

randomly chos

3.  Representation of

4.  Observation of
 

product. 

5.  Controlled and som
 

participants by

6.  Collection of qu
 

measures. 

7.  Recommendation of

 
 
 

2.5 Summary 
 

 
In summary, s

review on the digital lib

have been chosen to c

The next chapter disc
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 2.3: Basic Elements of Usability Tes

nt of research questions or test objectives rather 

sentative sample of end users which may or m

hosen. 

tion of the actual work environment. 

tion of end users who either use or review a represe

nd sometimes extensive interviewing and probi

y the test moderator. 

quantitative and qualitative performance and p

tion of improvements to the design of the produ

, second chapter provides a brief review of the 

l library and usability concepts. The usability t

collect data because of the popularity as an ev

cusses the methodology used in this project. 
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sting 

 than hypotheses. 

may not be 

entation of the 

obing of the 

nd preference 

oduct. 

 relevant literature 

testing methods 

valuation method. 



 
 
 
 
 
 

 

 

 
 
 
 

Chapter three 

objectives of the projec

accomplish the study 

and task construction, p

data collection, data a

 
 
 

 
 

Steps 

1.  Fact gathering 

2.  Questionnaire and
 

task construction

 
 
 
 
 

 

CHAPTER 3 

METHODOLOGY 

 explains the methodology used in order to ac

ect. There are eight main activities that have b

 (see Table 3.1). The activities are fact gather

tion, preliminary study, conducting pilot study, sa

analysis and evaluation and recommendation.

Table 3.1: Methodology 

Activities 

• Digital library system 
 

• Usability Testing: 

Learnability 

• Usability Testing: 

Efficiency 

• Th

us

di

in t

lear

eff

nd 

tion 

• Construct questionnaires 

for preliminary study, 

qualitative, quantitative, 

and pilot study. 

• Construct task for the 

three features: Catalogue, 

eResource, and UUM 

eThesis. 

• Qu

p

qu

qu

stu

• T

fea

e

e
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achieve the 

been followed to 

ering, questionnaire 

ample selection, 

tion. 

Outcome 

Theory about 

usability testing on 

digital library system 

in terms of 

earnability and 

efficiency. 

Questionnaires for 

preliminary study, 

qualitative, 

quantitative, and pilot 

study. 

Tasks for the three 

features: Catalogue, 

eResource, and UUM 

eThesis. 



 

3.  Pre-test 
 

questionnaire for 

preliminary study 

4.  Conducting pilot 
 

study 

5.  Sample selection 

6.  Data Collection 

7.  Data analysis and 
 

evaluation 

8.  Recommendation 

 

 
 
 
 
 
 
 
 

 

 

• Distribute 

questionnaires to 

twenty postgraduate 

students. 

• Statisti

used fea

• Choose five students 

randomly. 

• Test the reliability of 

the questionnaires. 

• Reliabili
 

• Questionn

accept

study. 

• Choose respondents 

by using random 

sampling. 

• Twenty

quantit

and five

qualita

• Qualitative: 

questionnaire for 

open-ended 

• Quantitative: 

questionnaire for 

close-ended and task. 

• Answer

open-e

• A perfo

time re

comple

 • Analysis data of 

quantitative by using 

descriptive analysis 

(Microsoft Excel). 

• Analysis data of 

qualitative by using 

content analysis. 

• Analysis of

qualita

 • Identify all the 

problems and provide 

recommendation after 

finding the results. 

• Recomm

library

improv
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tistics on most widely 

features. 

bili ty test. 

stionnaires will be 

ptable to use in real 

 

y students for 

ntitative data collection 

ive students for 

ative data collection. 

ers by questionnaire for 

ended and close-ended. 

erformances measure of 

respondents takes to 

ete each task. 

sis of quantitative and 

ative. 

ommendation on digital 

y system for 

ovement. 



3.1 Fact Gatherin
 

 
As a starting point of

implemented to review 

terms of learnability a

details and explanations
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Figure 3.1: Tasks 
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CHAPTER 4 

RESULTS AND FINDINGS 

this chapter is to present an analysis of data coll

usability test. The data has been analyzed to g
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ection. 
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Table 4.2: Freq

 
 

Age 

20 & under 

21 – 29 

30 – 39 

40 – 49 

50 & over 

Total 
 

 
 
 
 
 
 
 
 
 

 

as male respondents and the lowest percentag
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0:59 0:44 
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0:41 1:07 
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0:47 0:56 
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0:59 0:47 

0:59 0:50 
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ted all the three tasks for performance measur
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35 

UUM eThesis (see 

asks as follows (see 

Task 3 

(1 min) 

1:02 

1:00 

0:57 

0:40 
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xceeded the time limit (1:02). 
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t in their tasks while user using the system. Ho
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Post-Test Questionnaire 

ability 

contains of two questions in positive statement 

 statement (see Appendix B). The three negative

positive statements to make it easier in the ana

ire used Four-point Likert-scale which are “1 
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(0%) 

11 
 

(55%) 
 

are 0 
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spondents agree, 35% respondents strongly agree

 with statement 1.1. Twelve respondents (60%

UUM Digital Library System is easy for me” 
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nt 1.4, there were twelve respondents (60%) agre

rongly agree that “Frequently Asked Questions 

y System is helpful”. Only one respondent (5%

tement 1.5, eleven respondents (55%) agree and nine 

rongly agree that “Selecting and searching by

ompatible to use”. 

lusion, Table 4.7 shows the highest percentage is 59%
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(0%) 

1 
 

(5%) 

13 
 

(65%) 
 

(30

get 
l on UUM 

 

0 
 

(0%) 

1 
 

(5%) 

11 
 

(55%) 
 

(40

M 
is 
o 

0 
 

(0%) 

1 
 

(5%) 

12 
 

(60%) 
 

(35

M 
m is 

 

0 
 

(0%) 

0 
 

(0%) 

13 
 

(65%) 
 

(35

age 0% 3% 60% 37%

4.8 shows the result on ease-of-use or efficiency of UUM D

re were eleven respondents (55%) agree and ni

 with statement 2.1. In statement 2.2, there wer

gree and six respondents (30%) strongly agree

 thesis on UUM Digital Library System”. On

s with statement 2.2. 

nt 2.3, there were eleven respondents (55%) agre

rongly agree that “I find it is easy to get the online

y System”. Only one respondent (5%) disagree

were twelve respondents (60%) agree and sev

 with statement 2.4. Only one respondent (5%
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the result for font size

style are easy to read.

 
Thus, it is possible

on Catalogue, e-Resou

Digital Library System

for Catalogue, eResou

4.10, Table 4.11, Table
 
 
 
 

 

lusion, Table 4.8 shows the result of group mean pe

nts, 60% agree and 37% strongly agree with the eff

m. There were 3% of the respondents disagre

Digital Library System. The overall result from 

nts felt the UUM Digital Library System is eas

Data 

tive data is usually in the form of words rather th

 impressions, comments and opinion during the

ng an open-ended questionnaire in post-test qu

were five questions in open-ended questionna

een answered. The qualitative data collection w

sis. Content analysis interpretation was based on the

undman (2003). 

Post-Test Questionnaire 

 content analysis on Catalogue, eResouces and UUM

four problems. The four problems which are ‘

button not functions, sometimes the result cannot be 

tion on the system, sometimes the system response

above and below buttons on UUM eThesis. Re

ovement for UUM Digital Library System. Ta

e and style. All the respondents agreed that the

d. 

it is possible to summarize and say that the results of

source, and UUM eThesis in the Online Resource

m are easy to use and to learn. The results of 

sources and UUM eThesis are as follows (see T

ble 4.12, and Table 4.13): 
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ercentage that most 

efficiency of UUM 

ree with the 

m Table 4.8 shows 

sy to use. 

than numbers that 

the testing. The data 

t questionnaire (see 

aire that the 

tion was analyzed by 

d on the work of 

nd UUM eThesis 

‘plain text’ format 

 found and failed 

sponse is slow, and 

espondents also 

able 4.11 shows 

t the font size and 

sults of content analysis 

rces of UUM 

 content analysis 

Table 4.9, Table 



 
 
 

 
Meaning Unit Conde

Descr

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 

 
Many st
failed to 
from the
performi

Respondent 2: 
He feel so easy to use and do 
not have any problem to 
completed all the tasks 

 
Easy to u
any probl
all that the

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

 
Sometim
response

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

 
Easy to 

Respondent 5: 
She feel that the tasks on three 
features are not confusing and 
navigation buttons are 
compatible to use 

 
Learnin
without 
navigation buttons 
compatible

 
 
 

 

Table 4.9: The Content Analysis for Question 3.1 

ensed meaning unit 
cription close to the 

text 

Condensed meaning unit 
Interpretation of the 
underlying meaning 

Sub

steps and sometime 
d to get the information 

om the three features by 
ming tasks 

 
The three features are not 
efficient because failed to 
get the information by 
performing tasks 

 
The three fea
system do not h
efficiency a

to use and do not have 
oblem to completed 
t the tasks 

 
The three features is 
efficient 

 
The three fea
system hav
aspect 

times the system 
sponse is too slow 

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

 
The three fea
system do not h
efficiency a

to perform all tasks 
 
The tasks on the three 
features are efficient 

 
The three fea
system hav
aspect 

ng to use all tasks 
without confusing and 

tion buttons are 
tible to use. 

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

 
The three 
system ha
aspect 
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Sub-theme Theme 

features on the 
m do not have 

aspect 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The feeling as 
attempted 

to complete the 
tasks 

features on the 
ve efficiency 

features on the 
m do not have 

aspect 

features on the 
ve efficiency 

 features on the 
ave learnability 



 
 
 

 
Meaning Unit Condensed

Description

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 te
button not fun
application of

Respondent 2: 
It is so easy to use all the three 
features without having any 
confuse aspect and problem 

 
Easy to use 
features without
any  confuse
problem 

Respondent 3: 
The most confuse aspect and 
problem of the application is on 
UUM eThesis. Confuse with all 
the above and below buttons. 

 
Confuse with 
and below buttons

Respondent 4: 
Learning to use the application 
on three features is not difficult 
to me 

 
It is not diff i
the three fea

Respondent 5: 
There are no problem and no 
confusing aspect of the 
application on the following 
three features 

 
Do not have
and confusin
the following

 

 

Table 4.10: The Content Analysis for Question 3.2 

d meaning unit 
ion close to the 

text 

Condensed meaning unit 
Interpretation of the 
underlying meaning 

Sub-t

ext’ format 
functions on the 

tion of Catalogue 

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

 
Catalogue do not 
efficiency as

 all the three 
without having 

e aspect and 

 
Ease of use on the three 
features 

 
The three fea
system have 
aspect 

with all the above 
low buttons 

 
The process of learning on 
UUM eThesis is confusing 

 
UUM eThesis do not 
have learnabili

ff icult to learn on 
eatures 

 
The process of learning is not 
difficult 

 
The three fea
system have
aspect 

ve any problem 
ng aspect on 

ollowing three features 

 
Ease of use on the following 
three features 

 
The three fea
system have 
aspect 
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theme Theme 

do not have 
spect 

 
 
 
 
 
 
 

The most confuse 
aspect and problem 
of the application on 

three features. 
features on the 

 efficiency 

sis do not 
bili ty aspect 

features on the 
e learnability 

features on the 
 efficiency 



 
 
 
 
 
 

 
Meaning Unit Condensed

Description
te

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

 
The font size
easy to read 
understand 

Respondent 2: 
Yes. easy to read 

 
The font size
easy to read 

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

The font size
easy to read 

Respondent 4: 
Yes 

The font size
easy to read 

Respondent 5: 
Yes, easy to read 

The font size
easy to read 

 

 
 
 
 
 
 
 
 

 

Table 4.11: The Content Analysis for Question 3.3 

d meaning unit 
ion close to the 

text 

Condensed meaning unit 
Interpretation of the 
underlying meaning 

Sub-t

e and style are 
d and 

 
The font size and style are 
ease of use 

 
The UUM Di
System have 
aspect 

e and style are 
 

 
The font size and style are 
ease of use 

 
The UUM Di
System have 
aspect 

e and style are 
 

The font size and style are 
ease of use 

The UUM Di
System have 
aspect 

e and style are 
 

The font size and style are 
ease of use 

The UUM Di
System have 
aspect 

e and style are 
 

The font size and style are 
ease of use 

The UUM Di
System have 
aspect 
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theme Theme 

igital Library 
 efficiency 

 
 
 
 
 
 
 
 

Font size and style 
on UUM Digital 

Library 

igital Library 
 efficiency 

igital Library 
 efficiency 

igital Library 
 efficiency 

igital Library 
 efficiency 



 
 
 
 
 
 

 
Meaning Unit Conden

Descri

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 many 
times before get the actual result 

 
Improve
aspect with 
searchin
Digital L

Respondent 2: 
- 

 

Respondent 3: 
It can be made easier by 
improving the efficiency aspect. 
Increase network speed so that the 
user will get the faster response 
without wasting their times. 

 
Improve
aspect b
speed 

Respondent 4: 
It can be made easier by updating 
the layout for more user friendly 
and compatible to use 

 
Update the
user frie
compatible

Respondent 5: 
It can be made easier by reducing 
the problem of ‘error page’ on the 
system for the improvement on 
efficiency aspect 

 
Improve
reduce th
‘error pa

 

 

Table 4.12: The Content Analysis for Question 3.4 

nsed meaning unit 
iption close to the 

text 

Condensed meaning unit 
Interpretation of the 
underlying meaning 

Sub

e the efficient 
t with ‘A-Z’ 

ng buttons on UUM 
Library System 

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

 
Opinion for
on efficien

- 
 

- 
 

e the efficiency 
by increase network 

 
Advise to improve 
efficiency aspect by increase 
network speed 

 
Opinion for
on efficien

the layout for more 
endly and 
tible to use 

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

 
Opinion for
on layout a

e efficiency by 
he problem of 
age’ on the system 

 
Advise to improve the 
efficiency aspect on the 
system 

 
Opinion for
on efficien
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Sub-theme Theme 

or improvement 
ncy aspect 

 

 
 
 
 
 
 
 
 
 

The ways to make 
easier for UUM 
Digital Library 

system application 
on the three 

features 

- 

or improvement 
ncy aspect 

or improvement 
aspect 

or improvement 
ncy aspect 



 
 
 

 
Meaning Unit Condense

Descript

Respondent 1: 
- 

 

Respondent 2: 
Overall, he feels so easy to use 
all the three features by 
performing tasks 

 
Overall, it is so 
all the thre
performing

Respondent 3: 
- 

 

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

 
It is easy on l
operate all the

Respondent 5: 
- 

 

 

 
 
 
 
 
 
 
 
 
 

 

Table 4.13: The Content Analysis for Question 3.5 

ed meaning unit 
tion close to the 

text 

Condensed meaning unit 
Interpretation of the 
underlying meaning 

Sub

- 
 

- 
 

ll, it is so easy to use 
ree features by 
g tasks 

 
All the tasks are ease of use 

 
All tasks on the
have effici

- 
 

- 
 

on learning to 
ll the three tasks. 

 
All the tasks are learnability 

 
All tasks on the
have  learn

- 
 

- 
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Sub-theme Theme 

- 

 

 
 
 
 
 
 
 
 
 

Additional 
comments 
(optional) 

sks on the system 
iency aspect 

- 

sks on the system 
ability aspect 

- 



4.3 Summary 
 

Chapter four summ

test. It has been collec

qualitative data. All the

descriptive and conte

Library System was ea

learnability and effici
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

summarized the data that has been collected du

ected by using questionnaires and tasks for qua

l the data collected has been analyzed and interp

ent analysis. The result shows generally that UUM

easy to use and to learn by using usability testi

iency. 
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d during usability 

antitative data and 

preted by using 

t UUM Digital 

sting in terms of 



 
 
 
 
 
 

 

 
CONC

 
 
 
 
 

Chapter five dis

research questions as m

contributions were ex

some recommendations 

 
 
 
 

5.1 Discussion of
 

 
The aim of this p

terms of learnability a

has been tested by qu

students in class popul

qualitative data collec

have been selected ra

are as follows: 

 
1.  Research ob

 

 
The first specifi

respondents for learna

quantitative data has b

qualitative data collec

The findings for the f

Nielson (1993). Acco

should be easy to lear
 

 
 
 
 
 
 

CHAPTER 5 

CONCLUSIONS AND RECOMMENDATION

discusses the findings of the study based on the

s mentioned in chapter one. The problems, lim

xplained in this chapter. In this chapter, there 

ions for the future research. 

f Findings 

this project is to test usability of UUM Digital Lib

and efficiency. The usability for UUM Digita

ualitative and quantitative data collection for pos

ss population from College Arts and Sciences. Five 

ection and twenty respondents for quantitative 

randomly. The discussions of specific objective

h objective 1 

ic objective is to analyze and evaluate the ove

ability and efficiency on UUM Digital Librar

s been analyzed and evaluated by using Microso

ection has been analyzed and evaluated by usin

first specific objective in line with the literatu

ording to Nielson (1993), learnability refer to the

earn so that the user can rapidly start getting some
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NS 

d on the objectives and 

mitations and 

 are also presents 

ibrary System in 

al Library System 

postgraduate 

 respondents for 

 data collection 

es on this project 

erall feedback from 

ry System. The 

osoft Excel and the 

ng content analysis. 

ure review by 

to the system that 

some work done with 



the system and efficie

user has learned the s

feedback seems that U

first specific objective

 
2. Research obj

 
 

Furthermore, the

on UUM Digital Libr

System such as ‘plain t

system response was sl

was very slow to appear

the literature review b

Feng and Hochheiser 

interface by finding fl

problems for users. Thus, the

evaluation on the syst

 
2.  Research ob

 
 

The third specif

Library System. The r

problems based on the

improvement and as r

achieved and discusse

Topic 5.3). 

 
 
 
 

5.2 Problems and
 

 
Every research stu

is also no exception. The

 
1.  The responde

College Arts 

and not involv
 
 
 

ency refer to the system that should be efficient, so th

system; a high level of productivity is possible

t UUM Digital Library System was easy to use

tive has been achieved. 

bjective 2 

, the second specific objective is to discover the

rary System. The usability flaws on UUM Dig

in text’ format button in Catalogue not functions, som

s slow for downloading and sometimes the UUM 

ear. The findings for the second specific objec

by Lazar, Feng and Hochheiser (2009). Accor

 (2009), usability testing is to improve the qu

flaws in it and should discover interface flaws th

s. Thus, the usability flaws have been discovered 

stem. The second objective has been achieved.

h objective 3 

fic objective is to recommend improvement for

recommendations should be discusses after findin

d on the methodology aspect. The recommendations 

references for future studies. This third objective

ed in details on recommendations topic of thi

d Limitations 

study has own problems and limitations, and this 

ption. The problems and limitations of this study are

ent just only focuses on postgraduate students in 

ts and Sciences. It was carried out in a small ra

nd not involved many users. 
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nt, so that once the 

e. Thus, the overall 

to use and to learn. The 

the usability flaws 

gital Library 

tions, sometimes the 

UUM e-Thesis page 

ective in line with 

rding to Lazar, 

quality of an 

ws that cause 

d by analysis and 

d. 

or UUM Digital 

findings all the 

tions are important for 

tive has been 

is chapter (see 

nd this research study 

e as follows: 

nts in class from 

range of population 



2.  The limitation

of respondents to 

3.  Concentrated on two us

efficiency. Thus, not mu

 
 
 

5.3 Recommenda
 

 
The recommendations 

follows: 

 
1.  The next futur

also involves l

2.  If possible, the

which are lear

will help to imp

Digital Librar
 

3.  The next futur

Library System. This stu

Resources whi

of the time limit

 
The recommendations 

follows: 

 
1.  Committee m

learnability a

users when usi

2.  Committee m

to all the buttons

3.  Committee m

UUM Digital

any problems.
 
 
 
 
 
 
 
 

tion for time consuming where it is difficult to f

nts to answer all the questions. 

d on two usability attributes only which are lear

. Thus, not much usability problems can be identi

ations 

tions for future study on UUM Digital Librar

re study should be done in larger sample popul

s lecturers and students from other faculties in UUM.

, the next study should be done by using all five u

earnability, efficiency, memorability, errors, and 

lp to improve and cover the quality of usability aspec

ry System. 

re study should expand scale on usability test in UUM D

m. This study just only focused on three featu

s which are Catalogue, eResource, and UUM eTh

mitation. 

tions for improvement on UUM Digital Libra

members should improve the aspect of usabilit

and efficiency so that it will help to increase s

n using UUM Digital Library System. 

members should alert with the problems that mi

buttons that not functions in UUM Digital Librar

members should make improvement for time re

l Library System to make it faster and efficient without h

ms. 
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find the free time 

earnability and 

ntified. 

ry System are as 

population size that 

s in UUM. 

usability attributes 

nd satisfaction. It 

ects in UUM 

st in UUM Digital 

tures in Online 

Thesis. It is because 

ary System are as 

ty in terms of 

satisfaction for 

t might be happened 

ry System. 

response in the 

nt without having 



5.4 Contribution
 

 
This project p

which are learnability

analyzed and the objec

recommendation for im

testing results. It also p

 
 
 
 

5.5 Conclusion 
 

 
Overall, the aim of

 

System in terms of lear
 

usability test technique

and qualitative data c

to the usefulness on id

system. Meanwhile, wo

(2000) showed the us

and collects quantitative

to analyze and evalua

analyze and evaluate 

have been achieved. The

been provided after find

result from the usabili

system in terms of lear

problems that have bee

UUM Digital Library

UUM Digital Library

enhanced. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ns to the Study 

t provides a deep analysis of usability testing on two 

y and efficiency. The quantitative and qualitat

ectives have been achieved. Moreover, this stu

improving the UUM Digital Library System b

lso provides recommendation and reference for f

im of this project is to test the usability on UUM

earnability and efficiency. This research projec

hnique because of its popularity as an evaluation tool 

collection. The advantage of using usability te

ss on identifying problems and involving the end us

, work done by Prescott and Crichton (1999) and Ebling

sability testing could identify usability problems with a

tive and qualitative data. The descriptive analy

ate the quantitative data. The content analysis h

 the qualitative data. All the research objectiv

d. The recommendations for improvement and f

indings all the problems on UUM Digital Lib

ili ty testing shows that UUM Digital Library S

earnability and efficiency. However, there wer

een identified and need to be improved so tha

y System without having any problems. Thus, the

y System can be further improved when the us
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on two attributes 

tive data have been 

, this study provides 

m based on usability 

future studies. 

on UUM Digital Library 

ect used the 

tion tool for quantitative 

est technique is due 

nd users to use the 

nd Ebling and John 

ms with a system 

ysis has been used 

sis has been used to 

es for this project 

future study have 

ibrary System. The 

System is a usable 

ere several usability 

at the users can use 

ms. Thus, the quality of 

sability aspect are 
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