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Abstract— This research is carried out to develop IP
Multimedia Subsystem (IMS) based Mobile Mass
Examination (MoMEXx) System. MoMEX system is
intended to improve on management of examination
process for large number of examinees. IMS based
application is considered to be the next generation
mobile applications that enable developers to take
advantage of mobile networks resources. IMS-based
application is attributed with robustness and improved
Quality of Experience (OoE) for mobile users. Such
quality is needed to ensure users reliabilities on the
system. In This paper, we cover the analysis and design
phase of MoMEx system. We have designed set of
questionnaires aimed to gathering insights how much
the concept of mobile exam and assessment will be
accepted among the students and faculty members.
Based on the results obtained, we concluded the
functional requirements of MoMEx system prior to
implementation phase.

Index Terms— IP Multimedia Sub System, Mobile
based Exam, Component Session Initial Protocol and
Next Generation Networks

| INTRODUCTION

In the recent years with the advancement of mobile
wireless technologies, there is a significant shift in the
academic from traditional way of teaching and
examination pattern to mobile learning environment.
Several universities incorporated the  mobile
technology into their teaching and learning
environment and recognizes the potential of mobile
technologies as an effective medium for teaching and
assessment tools especially when there are mass
students appeared in an exam (for example entrance
exam for a university. There are already several
research works published[1][2][3] on online E-exam
systems to simplify the assessment process by
automatic marking which significantly reduce the
complex paper assessment work especially when there
are mass students appeared in an exam. However, little
research has been done on effect of the use of
ubiquitous devices for teaching and learning. To
investigate how far the concept of mobile exam and
assessment as shown in figure 1 is accepted by the
students and faculty members in King Abdul Aziz
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University, Jeddah, KSA, questionnaires are used
which are analyzed and result are then reported in this

paper.
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Figure 1 IMS-based mobile exam scemniro [4]

Session initial protocol (SIP) based IP Multimedia
Subsystem (IMS) as shown in figure 2 is considered as
the foundation stone for Next generation Network
(NGN). The IMS platform is based on three layered
architecture design, The IMS core network consists of
mainly Transport layer, Control layer and Application
layer. SIP has emerged as the vital technology for
controlling communication in IP-based Networks.
IMS is best described as the glue between the “global”
applications world (Internet) and the mobile world.
Using IMS third party developers can easy deploy their
applications over mobile networks [4]. According to
the standards, IMS is defined in the form of reference
architecture to enable delivery of next-generation
communication services of voice, data, video, wireless,
and mobility over an Internet Protocol (IP) network [5].
Using IMS, applications can combine voice, text,
pictures, and video in seamless call sessions, offering
significant ease-of-use to subscribers and allowing
service providers to drive branding through a common
interface, while substantially reducing operating costs
[5]. Application development cost can dramatically
reduce as IMS services are facilitated by rich web
development tools such as Java environments,
VoiceXML forms, and other XML (eXtensible Markup
Language) derivatives [5].
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Figure 2. IMS architectural diagram Source [18]
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Component based development (CBD) is ideal
choices for developing mobile application, as CBD
model encourage assemblies of components for
systems development instead of building everything
from scratch. CBD technologies comprised of
implementing a component into a system through its
well defined interfaces [6]. Using well-defined
interfaces, a component interact with other components
to accomplish a partial function of the system.

The inner structure of the component and the
implementation of the interfaces are hidden to the
outside. Therefore, CBSE enables a distributed and
independent development of components as well as a
straightforward replacement of a component by a
different component in large-scale systems [7]. CBD
support the development of components as reusable
entities and software developers need not to reinvent
the wheel if wheel is already available in the market
which helps in reducing the software development time
and cost as well.

We apply this model on Mobile Mass Examination
(MoMEX) system that is an application attracting the
interest of educational authorities around the world due
to its potential convenience. MoOMEX also includes an
activity management application for the faculty that
allows them to control the examination process in real
time and to view all student data.

The paper is organized as follows: sections Il covers
related work Section Il illustrates Case Study. Section
IV contains the evaluation Section V contains
Functionality recommendation for MOMEX system
after analyzing students and faculty questionnaire and
Section VI conclusion and future work.

Il RELATED WORK

In order to know the usage of smart phone in
universities to support education, authors [8] designed
and implemented several mobile based educational
services at VaExjoE University. The aim of the
research is to know which content and services could
be delivered to the smart phones for learning and
communication in context of university studies, In their
project 41 students from two different courses
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participated for a period of three months, a survey was
conducted to know the support of the services provided
on smart phone, results indicated that students
perceived the services as wuseful to learning;
interestingly, and helpful in their learning. In the paper
the author [8] recommended mobile services to be
implemented in higher education to improve the
usability, institutional support and tailored educational
content purposes.

The author [9] in his research finds the state of art
tools and benefits of mobile wireless technology usage
in higher education across the globe. Three popular
mobile wireless technologies are used in higher
education and identified that each one requires
different technical infrastructure to access to network
resources, the three technologies they explored were
wireless computers, PDAs, and web-enabled mobile
phones. Issues related to each three technologies must
be study before it implemented in the higher education
and one such issue is security. How to achieve
educational goals administrators, educators, and
students must think critically to determine how to use
the new technologies without it is virtually impossible
to study any subject of mobile wireless technologies in
higher education [9].

Most of the Mobile Learning Applications uses
multimedia data such as video clips, images and
documents, the authors [8] in their research analyzed
and investigated for a need of fast and reliable data
storage and retrieval. [10] proposed a Database
Management Architecture for an Innovative Evaluation
System based on Mobile Learning Applications for
faster data storage and retrieval. Emphases of the
investigation were for high throughput so as to support
multimedia for Mobile Learning Applications
development.

Reference [11] designed and implemented Online
Scoring System and the concept can be helpful in
designing mobile based assessment system or online
examination system. How to design and implement
scoring system and various functionality required for
scoring system were also discussed in the paper. The
system was practically implemented and provided
satisfactory positive result [11].

Reference [12] implements a prototype system
named Mobile Exam System (MES) is implemented on
Apple i0OS and Google Android OS. The aim of the
research is to simply the examination management and
assessment process in the universities. The verification
and validation studies of MES can be said to be
successful [12]. MES was well designed and developed
some of the features of the system as reported in the
paper are, Interface designed for MES was simple, and
easy to use, System was Efficiency and secured as the
main security concerns of the system were the
authentication, privacy, and information encryption
[12].

Jiang and Yang [13] used a component-based
service framework for mobile applications. The
objective of this research is to develop a service
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creation framework using the domain of mobile service
engineering. Im [14] conducted a research in support
of CBD technology in mobile applications.

Maria Is Po. [15] studied delay-sensitive and non-
sensitive applications performance such as chat and
messaging services in UMTS system mainly focusing
on the UMTS SIP-based service. [15] presented a
performance analysis of IP based packet-switched
UMTS services. The results presented in the paper
showed SIP signaling introduces a large transmission
delay in the network, to reduce the transmission delay
authors [15] suggested decrease number of messages
exchanged during the SIP procedures and reduction in
number of network elements by collocating them.

The author [16] proposed IMS and SIP based
prototype framework for sensor based application
development , the aim of the research is to study the
appropriateness of IP  Multimedia Subsystem for
sensor-based applications and the framework was
analyzed on medical observing aid prototype such as
distance monitoring of vital medical parameters , real-
time medical data transfer (telemedicine). The
prototype is used for measurement of time dependency
of sent, received and played packets [16]

111 CASE STuDY

Our approach evolved two separate studies by
conducting survey based on questionnaire. In first
study, Comprehensive questionnaire comprising of 23
closed ended questions were compiled and given to the
student to know their perception on present manual

system and proposed mobile based examination system.

In the second study Comprehensive questionnaire
comprising of 24 closed ended questions were prepared
and given to the faculty for their perception on present
manual system and proposed mobile based
examination system.

The purpose of this pilot study was to investigate
students and faculty response to Mobile based
examination system and perception of MOMEX as a
mean of promoting and to adopt in mass level
examination process in the university. The participants
in this study were 56 undergraduate and 20 faculty
members at faculty of Computing and Information
Technology (FCIT), KAU, Jeddah, KSA. Statistical
analysis has been done on the basis of data gathered
through distribution of questionnaire to the student and
faculty, questions were asked related to Applicability,
Usability (Appearance), Affective (Factors),Pedagogy,
Security and Technicality categories. Questionnaires
were designed based on likert scale 1 to 5 that is most
commonly used in research community that employs
questionnaires. Points were labeled as shown in Table
1.
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Tablel. Likert scale
Strongly Agreed (SA)

4 Agree (A)

3 Neutral (N)

2 Disagree (D)

1 Strongly Disagree (SD)

The analysis result is represented using frequency
tables and bar charts showing the exact degree of
analysis. It is very important to know about the types
of mobile devices student carry and their subscribed
telecommunication  services for the successful
implementation of the mobile based assessment
application which requires mobile devices with SIP
(Session Initial Protocol) related feature, as client
mobile will uses SIP as a medium to interact the IMS
(Internet Protocol based Multimedia sub systems)
platform.

The purpose of IMS is to provide the Internet service
to the user anywhere and anytime through the mobile
phone technology. IMS is designed with building
blocks, giving telecommunication operators the ability
to deliver new services in a more flexible way. The
introduction of IMS networks brings a network-
agnostic server delivery model to the server providers.
They are able to deliver converged services, in
combination of messaging, video, data and etc,
regardless of the type of the network, yet achieve a
better quality of service (Qo0S). IMS network
architecture has three main layers, which are transport
layer, control layer and service layer. The separation of
layers makes it easy to standardize the interfaces and
interconnect the systems [17]. Now a day’s most of the
smart phones have SIP related features provided by
their manufacturers.

IV EVALUATION

Table 2. Frequency Chart for Handset brands

Handset Brand Frequency %age owned
Apple IPhone 23 27.1
Blackberry 41 48.2

HTC 1 1.2

Nokia 11 12.9

Sony Ericsson 0 0.0
Motorola 5 5.9
Samsung 3 35

Others 1 1.2

Total 85 100.0
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Table 3. Frequency Chart for Mobile Services

Services Frequency %age
2G 4 6.9
3G 45 77.6
4G 6 10.3
Others 3 5.2
Total 58 100.0

Tables2 and 3 provide respondents types of mobile
services they scribed and smart phone brands they
owned, the result shows Blackberry (48.2%) is a
favorite brands among students after that Apple IPhone
(27.1 %) and then Nokia (12.9 %) as far as subscribing
mobile service is concerned most of the student
subscribed 3G about 77.6 %, also, 10.3 % students
subscribed 4G and 6.9 % 2G. Further, results indicate
that some students owned more than one handset
(different brand). Following are the detail analysis
based on the categories.

Applicability category

To find out the feeling and acceptance of mobile
based assessment in comparison with traditional paper
based exam three questions were asked in student
questionnaire under applicability category, Questions
under this category are listed in appendix 1 and their
analyses are as follows
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Figure 3. Graphical representation of Applicability
category

Table 4. Frequency Chart for Applicability category

average 38 % students agreed that mobile based exam
assessment is a better over traditional exam and they
believe automatic assessment is fairer over manual
assessment, also voice based assessment is supported
by them where as 26 % neither agreed nor disagree and
37 % are disagreeing.

Usability (Appearance)

To find out how easy student’s feel while using the
prototype of the system, In student questionnaire
screen shot figure 4,5,6,7 of the prototype of the
proposed system were provided to find the support for
usability, Questions under this category are listed in
appendix 1 and their analyses are as follows
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Figure 4. Graphical representation of Usability
category

TABLE 5. Frequency Chart of Usability category

% % % %
Q1 | age Q2 | age | Q3 | age | Q4 | age | Avg.

SA 12 | 214 | 10 | 18 5 8.9 8 143 | 15.6

A 11 | 19.6 8 14 9 16 8 143 | 16.1

N 22 1393 | 19 | 34 | 26 | 46 18 | 32.1 | 37.9

D 6 10.7 | 14 | 25 12 | 21 16 | 28.6 | 214

SD 5 [ 893] 5 8.9 4 7.1 6 |10.7 | 89

Tot. | 56 | 100 | 56 | 100 | 56 | 100 | 56 | 100 | 100

Q1 Yage Q2 Yage Q3 Y%age | Avg.
SA 9 16 13 23 10 18 19
11 20 13 23 8 14 19
N 16 29 18 32 9 16 26
1 20 6 11 16 29 20
SD 9 16 6 11 13 23 17
Tot. | 56 100 56 100 56 100 100

Discussion: Table 4 and Figure 3 shows frequency and
barchart for Applicability category, out of 56
populations, as far as applicability is concerned on an
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Discussion: Table 5 and Figure 4 shows frequency and
barchart for usability category, out of 56 populations
on an average 31.7 % students finds it is easy to use the
prototype of the system, as Sequence of screens and
interface of this system is pleasant, They find easy
while reading characters on the screen, also, naming
convention, organization of information make the
system easy to understand and to use where as 37.9 %
of the students were neutral i.e. neither agreed nor
disagree and around 20% were disagreeing.
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Affective (Factors)

To find out the factors that might affect student
performance while they use mobile device for
assessment purposes, Questions under this category are
listed in appendix 1 and their analyses are as follows
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Figure9. Graphical representation of Affective category

TABLE 6. Frequency Chart of Affective category

Phone number: 123455789

IEVET= -
HAU "MOMEX System”
Course: Prog-1 Time Left: 29:30
Your |Id 0002123
YWour Mame: Ahmed Hassan Sharif

2. vWhich of the following is a Relational
Operator in Java

- -+
D -

- =
-

Cuestion 2 of 20

Figure 7- Exam Screen
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Q1 | %age | Q2 | %age | Q3 | %age | Q4 | %age | Avg

SA | 13 | 232 | 12 | 214 | 16 | 286 | 14 25 24.6

A 9 161 | 11 | 196 | 13 | 232 | 12 | 214 | 20.1

18 | 321 | 16 | 286 | 11 | 196 5 893 | 22.3

D 7 12.5 8 14.3 9 16.1 | 12 | 214 | 16.1

SD 9 16.1 9 16.1 7 125 | 13 | 23.2 | 17.0

Tot. | 56 | 100 | 56 | 100 56 | 100 | 56 | 100 100

Discussion: Table 6 and Figure 9 shows frequency and
barchart, out of 56 populations 39.3 % agreed that
there are chances of stress if assessed in mobile devices,
while 28.6 doesn’t agree that there will be stress while
appearing in exam on the mobile devices, 32.1 % of the
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students were neutral.  Regarding recommending
mobile based exam in universities 41% recommend to
be effective tool to be opted in the universities, on an
average 44.7 % students think it is bit hard to
concentrate while going for mobile based examination
system and 33.1 % feels no difference in concentration
on either way (mobile or traditional examination)

Pedagogy category

To student perceptions on improvement in learning
process by the use of mobile based assessment.
Questions under this category are listed in appendix 1
and their analyses are as follows
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Figure 10. Graphical representation of Pedagogy
category

TABLE 7. Frequency Chart of Pedagogy category

% % %

Q1 age Q2 | age Q3 | age Avg.
SA 15 27 8 14 9 16 19
A 7 13 10 18 5 8.9 13

15 27 11 20 10 18 21
D 12 21 15 27 22 | 39 29
SD 7 13 12 21 10 18 17
Tot. | 56 100 56 100 56 100 100

Discussion: Table 7 and Figure 10 shows frequency
and barchart for pedagogy category, results shows that
on average 32 % students agreed that immediate results
by mobile based system could help them in their
learning while 21 % were neutral while 46% agreed
that Mobile based assessment is just a gimmick and it
does not really benefit learning.
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Security

As the system is mobile application it is very
interesting to know how the student feel regarding the
security concerned The main security concerns of the
system are the authentication, privacy, and information
encryption, Questions under this category are listed in
appendix 1 and their analyses are as follows

20
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Figure 11. Graphical representation of security
category

TABLE 8. Frequency Chart of security category

Q1 | %age | Q2 | %age | Q3 | %age Avg.

SA 9 16 10 18 8 14 16.1
A 11 20 9 16 13 23 19.6
13 23 16 29 12 21 24.4

D 11 20 10 18 13 23 20.2
SD 12 21 11 20 10 18 19.6
Tot. | 56 100 56 100 56 100 100

Discussion: Table 8 and Figure 11 shows frequency
and barchart under security category, results shows that
on average 35.7 % students agreed that mobile based
system is secured than paper-based assessment and
24.5% were neutral while 40% not agreed that Mobile
based assessment is as secure as paper-based
assessment.

Technicality

under technicality category we tried to find out
student’s perception on the mobile technology, its
complex nature, accuracy and the result expectation
from the system. Questions under this category are
listed in appendix 1 and their analyses are as follows

Discussion: Table 9 and Figure 12 shows frequency
and barchart under technicality category, results shows
that on average 36.7 % students trust the mobile based
technology for exam evaluation as computers don’t
suffer from human error, result, also indicated that
same percentage of students think that randomized
questions from an exam bank may sometimes bring
easier questions in the exam, while 28.9 % students
were neutral and 34 % were not agreed.
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Figure 13. Graphical representation of Technicality
category

TABLE 10. Faculty Frequency Chart of Technicality

category category
TABLE 9. Frequency Chart of Technicality category (1 |age| Q2| %age | 03 ¥age | O |Hage| 05 |¥age| O ¥age| O7 | Mage | Avg
Q | %ag | Q | %ag | Q | %ag | Q | %ag | Q5 | Avg SA(2|10 (2|01 5 [2(10|12|60|2|20|2]| 11| 16k
1 e 2 e 3 e 4 e
S|10[179 9| 16 | 1 | 21 | 1 | 197 | 240 | 306 Al 9|85 (22|60 |7| 35 |3|25|3|15/|6(32|8| 42 | 48
A 2 0
A 12 2 11 23 81 12 [ 9 | 1611 100 188 N| 7 (35 (4|20 [10] 50 [11|5 |3|25(9|a7|5| 26 | 355
3
N T e T i3 13 T 359 o0 23 D|O|0 (2|0 2|20 |15 |2{0f1|5|4|n| a8
3 9 9 soj 2|10 0|0 0|0 |3|15|0|o0|1{5]|0| 0] 43
D|12]214] 1| 18 [ 9| 16 | 1 [ 214 | 60 | 150
0 2 Mot 20| 100 | 20/ 100 |20 100 | 20| 100 20| 100|19|100| 19 | 100 | 1000
S|14] 25 [ 1] 20 [ 8] 14 [ 6 ] 107 ] 60 | 141
D 1
; 56 | 100 g 100 g 100 2 100 | 56 | 100 Discussions: Table 10 and Figure 13 shows frequency
' and barchart on an average around 52 % faculty
Faculty members agreed that the current system of manual

Twenty faculty members at faculty of Computing
and Information Technology (FCIT), KAU, Jeddah,
KSA, took part in the second survey to know support
and view of faculty members for mobile based
examination system. Questions were prepared related
to the following category Applicability, Usability
(Appearance), (Factors), Security and Technicality was
asked in the survey.

Technicality category

Under Technicality category questions were asked
related to problems in the current paper based exam
and level of need for automatic assessment of exams,
also, suggestions was requested to minimize the
possibility of cheating. Questions under this category
are listed in appendix 1 and their analyses are as
follows

Copyright © 2012 MECS

assessment is very time consuming and requires a lot
of effort and consumes enormous resources and hence
there is a level of need for automatic assessment of
exams especially when group of student is too large in
a course and around 35 % were neutral while 13 %
didn’t agreed. Most of the faculty agreed that
randomizing questions in exam can reduce cheating,
also, they convinced that paper leakage issue can be
overcome with the use of mobile based examination
system.

Usability category

Under usability category questions were asked
related to the effectiveness, efficiency, and satisfaction
of faculty with the present manual assessment system
and proposed mobile based assessment system.
Questions under this category are listed in appendix 1
and their analyses are as follows

I.J. Computer Network and Information Security, 2012, 4, 1-12
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TABLE 11. Faculty Frequency Chart of Usability
category
Q1| %age| Q2| %age| O3 | %age| Q4| %age| O5| %age| Q6| %age| Avg
SAl1] 5 |7| 646 303152 10)|2] 11|22
Al2|40|O0) O |6&] 305|257 3|6 32|27
M)a8| 40 | 3] 27 | 8| 40 | 5| 45| 8| 40 |10] 53 | &1
D21 5 |0o|] 0|3 15]3)15]1] 5|39
soDj1 5 ]0 o |JOo] ojo]|] O o] 0 o] 0 1
Tot.| 20| 100 | 11| 100 | 20| 100 | 20| 100 | 20| 100 | 19| 100 | 100

Discussions: Table 11 and Figure 14 shows frequency
and barchart under usability category, the result shows
that on an average around 49 % faculty members
agreed that the current system of manual setting of
exam paper is very difficult as it is a repetitive job, also,
they agreed that searching history record is very
difficult job in present manual system, they further
agreed that Mobile Based Examination enhance
learning process and better safeguards against
tampering and around 41 % were neutral while 10 %
didn’t agreed and find no problem in present manual
assessment of exam and believed that mobile based
exam will not produce any enhancement in learning
process.

Security category

Faculty mostly worried about the cheating activities
very common during the exam by some students, so
question were asked if mobile based examination
system can reduce cheating activity and how can it be
achieved. Questions under this category are listed in
appendix 1 and their analyses are as follows

Copyright © 2012 MECS
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TABLE 12. Faculty Frequency Chart of Security

category
Q1 %age Q2 %age | Avg.
SA 4 21 1 5 13
A 8 42 10 53 47
N 5 26 5 26 26
D 2 11 3 16 13
SD 0 0 0 0 0
Tot. 19 100 19 100 100

Discussions: Table 12 and Figure 15 shows frequency
and barchart under security category, the result shows
that on an average around 60 % faculty members
agreed that it is difficult to cheat during mobile based
examination system as questions are generated from a
question pool and around 26 % were neutral while 13 %
didn’t agreed and find no improvement in security
related to cheating during the exam.

Applicability category

Under this category questions were asked regarding
the acceptance or support of mobile based assessment,
its improvement in assessment process in comparison
with the present manual assessment process. Questions
under this category are listed in appendix 1 and their
analyses are as follows
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TABLE 13. Faculty Frequency Chart of applicability

category

01 |3tage| 02 | %age| 03| %age

o

Shage | (5 |%age| 06 |Hage| Avg,
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N|10)50 |7(35 6|30

40 |11(58|5) 26

Discussions: Table 13 and Figure 16 shows frequency
and barchart under applicability category, the result
shows that on an average around 48 % faculty
members accepted Mobile based examination system
compared to traditional paper based exam, they think
automatic assessment is fairer and believe that hand-
writing on an exam may influenced the scores to some
degree and around 40 % were neutral while 12 %
didn’t agreed assessment using mobile technology and
find no improvement in assessment process.

V  FUNCTIONALITY RECOMMENDATION FOR
MOMEX SYSTEM AFTER ANALYZING STUDENTS AND
FACULTY QUESTIONNAIRE

Most of the main problems and issues with the
current manual examination system are analyzed and
functionality needed in MOMEX system are analyzed
and recommended based on the surveyed data. As
mentioned in the previous section of the paper,
MOMEX system improves the present manual system
in the following category Applicability, Usability
(Appearance), Affective (Factors), Pedagogy, Security
and Technicality, further details are listed in Table 14.

D|1| 53|20 (0|0 )15 |3||5%

ojojo0j0)0(1f5|2fW)1)5]|0(0]3

Tt 20| 100 | 20| 100 (20| 100 | 20 ( 100 | 19| 10019 | 100 (100

Table 14. Problems in manual examination assessment system and functionality needed

Problems and issues with current examination
process

Functionality required in MoMEx

Faculty find it hard to prepare exams and quizzes
every semester keeping in consideration that
questions cannot be repeated from last semesters’.

M-Exam, Quizzes

1 MoMEx system allows faculty to store the
questions one time in a question bank.

(1 Faculty can choose randomizing option so that
question paper will be generated automatically from a
random pool.

Faculty find some time it is very hard and time-
consuming to manually mark the exam papers
especially when student enrolment is very high in a
particular course.

Auto Marking and Report generation

(Result analysis)

0 MoMEx system automatically evaluate the
question paper attempted by student.

0 MoMEx system inform the student about their
result either immediately or once approved by the
faculty.

1 MoMEx system generate result analysis report,
helpful to know the overall student performance in a
particular course.

Students / faculty authentication

Login

T A login mechanism that could verify and
authenticate the student, or faculty to access to the
Exam database.

Auto E-mail notification

The system will automatically sent reminders for
exam schedule and related information.

Copyright © 2012 MECS 1.J.
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Keeping track of student’s examination history
manually

Mobile -records management

[ Store every exam attempt in the database.

[ Store, view and update request records.

(1 Sort, search and view the records or information as
requested from previously attempted exams.

VI CONCLUSIONS AND FUTURE WORK

The use of Mobile-based assessment in higher
education gives possibility for assessing more
competencies than it is possible in the traditional
paper-and-pencil based exam. Functional plans were
developed, and also a relational database for supporting
them. After taking these steps, we also made prototype
user interfaces for various device classes. Finally,
summarizing the actual requirements, our need for
supporting possible future extensions, and the
feasibility issues for deployment, we selected the target
platforms for implementing the mobile client
applications. In this paper, we reported an ongoing
research by our group towards putting together a
platform as a testbed used for NGN application
development. A survey is conducted, among the
faculty and students of King Abdul Aziz University, to
identify the main problems of current examination
system and gather the functional requirements of the
new system.

Fulfilling our prior expectations, we successfully
identified the specific functional and architectural
requirements for mobile assessment system. Future
work is the prototype simulation of the IMS-based
mass examination system to validate the functional and
non functional requirements of the system.
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Appendixes

Student Questionnaire

Applicability category

(Q1) How much Mobile based exam is acceptable to
you as compared to traditional exam?

(Q2) Do you believe automatic assessment of your
exam is fairer than if the exam was marked by your
instructor?

(Q3) In your opinion Voice Based Exam on Mobile
phone is effective assessment tool if compared to
Text Based Examination on Mabile phone.

Usability (Appearance):

(Q1) Do you find easy while reading characters on
the screen?

(Q2) Do you think organization of information is
excellent?

(Q3) Do you believe Sequence of screens and
interface of this system is pleasant?

(Q4) Do you find the exam method is clear enough
and easy in remembering names and command?

Affective (Factors):

(Q1) Do you think exam on Mobile devices will
increases stress of exams?

(Q2) Do you recommend mobiles devices to be used
as part of assessment in university?

(Q3) How much it is hard to concentrate on the
questions when doing on mobile devices?

(Q4) How much you are comfortable to do exams on
mobile device than on a paper?

Pedagogy category

(Q1) Do you agree that the potential for immediate
results with mobile based system could help you
learn?

(Q2) Do you believe the system will improve on your
learning process?
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(Q3) Do you agree that Mobile based assessment is
just a gimmick that does not really benefit learning.

present manual assessment of student in term of
“Exam analysis “especially in large-enrollment
courses?

Security
(Q1) Do you think Mobile based exam is just as
secure as paper-based assessment.

(Q3) How much is the level of difficulty in
“searching process” of any record in the present
manual assessment of student?

(Q2) Do you believe it is easier to cheat on mobile
based exams than that with paper-based exams

(Q3) Do you think Username and password login
provide adequate security for mobile based exams

Technicality:

(Q1) Do you have enough Mobile
knowledge/experience to use a Mobile-based exam
system for assessment purposes in Universities?

(Q2) How complex do you think it would be to use
Mobile-based exam for assessment purposes in
Universities?

(Q4) Do you believe Mobile Based Examination
enhance learning process?

(@5) Do you think exam on Mobile devices will
increases stress of exams conduction?

(Q6) Do you agree that Mobile based exam better
safeguards against tampering?

Security category

(Q1) How much it is easy to cheat on mobile based
exams than that of paper-based exams conduction?

(Q2) Do you agree that randomized questions from
an exam bank ease cheating?

(Q3) Do you trust the technology? Do you think it is
reliable to contact exam on Mobile devices

(Q4) Do you believe marking is more accurate,
because computers don’t suffer from human error?

(Q5) Do you agree that randomized questions from
an exam bank means that sometimes you might get
easier questions?

(Q6) Would you like to see number of questions you
attempted correct as well as incorrect in your result?

Faculty Questionnaire

Technicality category:

(Q1) Do you agree that the current system of manual
assessment of student is very time consuming?

(Q2) Do you agree that the current system of manual
assessment of student requires a lot of effort?

(Q3) Do you agree that the current system of manual
assessment of student consumes enormous resources?
(Q4) How do you rate the possibility of loss of
student records in the present manual assessment of
student?

(Q5) Do you believe there is a level of need for
automatic assessment of exams especially when
group of student is too large in a course?

(Q6) How much Mobile based exam is secure as
paper-based assessment in terms of paper leakage?

Usability category

(Q1) How easy you find setting of exam paper in
present paper based examination process keeping in
mind as it is a repetitive job?

(Q2) How do you rate the level of difficulty in
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Applicability category

(Q1) How much do you think Mobile based exam is
acceptable to you as compared to traditional paper
based exam?

(Q2) How much do you think automatic assessment
of exam is fairer than if the exam was marked by
you?

(Q3) How much do you think Mobile Based
Examination system improves the exam conduction
process if you compared with present manual
system?

(Q4) How much Mobile Based Examination system
improves the exam assessment process if you
compared with present manual system?

(Q5) Do you believe that hand-writing on an exam
influenced the scores to some degree?

(Q6) How much Mobile based exam is secure as
paper-based assessment in terms of paper leakage?
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