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Abstract: -Adopting SMS (Short Message Service)-based learning system in educational institutions needs
clear understanding of the students’ preferences. As students increasingly accept mobile technologies to support
and bridge the digital gap of teaching and learning environment, developing such systems that are not only
effective, but also elicits their needs accurately has become more and more challenging due to incomplete
initial analysis of users requirement. This paper presented students’ perceptions on their needs in an SMS-based
learning system. A quantitative survey was administered to undergraduate students from Science University of
Malaysia (USM). Respondents’ needs in SMS-based learning system were modelled according to components
of system design as an attempt to design an effective SMS-based system to assist their learning process.
Findings reported will serve as a platform to enable researchers to make recommendations and outline
requirements in designing an effective SMS-based system for the case of Malaysian universities.
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Specifically, for the case of designing a mobile
learning or m-learning system via SMS, there is also
a need to grasp the environment in which the system
will function from the perspective of users
themselves. Studies by other researchers also have
shown that, in designing a mobile learning system,
identifying and understanding users’ needs in using
such system is one of the crucial factors [5][6]. For
instance, users may be surveyed on how they think
mobile system should work for the learning
activities [6]. [7] A few key technologies such as
learner model and intelligent adaptation can also be
utilized to establish an m-learning system which can
truly understand the learners. Either way, any mlearning system should be able to meet users’
demands due to the fact that users’ preferences are
key roles determining a successful learning system.
Furthermore, it was reported that many m-learning
systems which were unable to support a mobile
learning course in a seamless manner had also failed
to meet the users’ expectations [8].
Amid the growing needs for effective m-learning
systems in developing countries, learners’ demand
for such systems is also increasing. Thus, it is
incumbent on education researchers to identify how
can an m-learning system be designed and tailored
to meet the users’ needs and preferences.
Accordingly, this paper proposes a quantitative

1 Introduction
In developing a learning support system, analysis of
users’ requirement comes in the first place. Since
the goal of the system is to assist users in learning, it
is very important for the system to be designed in
such a way that it can accurately model users’
preferences. Identifying users’ preferences is a
crucial step in outlining users’ requirement of a
system [1]. A successful system begins with an
understanding of users’ needs and requirements [2].
In other words, a system which is most likely
effective from users’ perspectives is the one
designed to know them in the first place.
However, transferring users’ preferences into
specific system design specification is not without a
challenge. Incomplete initial analysis of users’
requirement may cause a support system to appear
less user-friendly, not flexible and ineffective from
the perspective of users. [3] Modelling users’
preferences in a learning system is one of the most
challenging tasks nowadays. Most systems limit
their users’ modelling process to only students’
knowledge and do not pay much attention to their
needs [3]. As a matter of facts, even a successful elearning system still requires a clear understanding
on the learners’ needs, which is accomplished by
focusing on the principles of learner-centred criteria
[4].
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survey approach from Malaysian students’
perspective to explore which factors of users’
preferences are crucial in determining the design
requirement of an SMS-based m-learning system.
With this approach, findings identified will be
beneficial for those researches involve in designing
an SMS-based m-learning system that could fit
users’ needs and requirements, specifically for the
case of Malaysian higher learning institutions.

2.2 SMS-based M-Learning
With the rise of explosive development in the
information age nowadays, the utilization of
technology in education throughout the world is
continuously growing. In this climate of change,
mobile assistant devices are also being increasingly
adopted as a tool for developing the teaching and
learning programs. As a matter of fact, mobilebased learning was believed by several researchers
to be the next generation of e-learning [9][10][11].
The utilization of mobile devices for teaching
and learning tool is known as mobile learning or mlearning. Among several mobile technologies being
used for learning, SMS appeared to be the most
ubiquitous and stable one, which makes it a great
potential in education [12]. SMS messaging was
also found to be the most useful and convenient way
of communication technology [13]. Not only that, it
is the simplest technology available in the mobile
environment which also supports various interactive
learning activities [13]. Most of all, with the
increasing cell phone penetration especially in
developing countries, the use of SMS is beneficial
for learners in both formal and non-formal
education at minimal costs [14].
There have been a few applications in the
literature on the utilization of SMS as a teaching and
learning tool, such as for question-answering
application [13], learning vocabulary [15] [16]
learning supports for technical courses [17] [18] and
as communication supports between students and
tutors [Jo19nes et al., 2011]. Even more interesting,
SMS also has the potential to be manipulated so that
users not only can access information, but also have
the ability to contribute information as well [20]. By
this, the concept of mobile audio-wikipedia was
developed with the combination of SMS and text-tospeech technologies [20].
It can be inferred from findings from studies
above that SMS-based m-learning has a great
potential in facilitating teaching and learning
process in educational institutions throughout the
world.

2 Problem Domain
Literature has been rich with studies regarding mlearning potentials in higher learning institutions.
There are also clear views on how m-learning can
be adopted in developing countries. Nevertheless,
without proper consideration on users’ preferences,
adopting such system in teaching and learning is not
without a challenge.

2.1 Users’ Preferences
[1] User’s preference is the degree to which the user
likes a product, by which the psychological
dimensions of a user’s preferences may include the
perceptive, affective and behavioural dimensions.
From the perceptual dimension, the design elements
of the product are key roles that influence the user’s
preferences [1]. The preferences can quantitatively
be measured by studying how people feel about the
product. Then, these users’ perception inputs are
translated into the specification of the product
design. Conclusively, the same study also implied
that the characteristics of users’ preferences may act
as a reference model for a product design and
development.
[2] Understanding user requirements is a
necessary portion in the design of a successful
system. The benefits gained from a clear usercentred design include increased productivity, cost
reduction and improved user satisfaction [2].
However, the tasks to analyze and specify these
requirements are not easy. For instance, problems
may arise along the process in outlining users’ needs
in advance and representing the requirements in an
appropriate form [2]. The same study also proposed
four elements in analyzing users’ requirements,
which includes information gathering, user needs
identification, envisioning and evaluation, and
requirements specification. Then, the information
gained still needs to be reflected back via simulation
because survey and interview alone are not enough
to prototype these requirements [2].
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2.3 Design Requirement for an SMS-based
M-Learning System
It is apparent that designing an SMS-based mlearning system needs a clear understanding of
several factors and design requirements, which vary
by purposes and objectives of the system being
designed. Fardoun et al. [21] proposed an mlearning system, MPrinceTool that aims to improve
the deficiencies identified in the current education
practices. Iterative and learner-centred design and
evaluation were used to by the researchers to gain
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valuable information in designing the m-learning
system. The system was seen as an interaction
improvement to other m-learning systems [21].
Abdullah and Siraj[22] focused their studies on the
curriculum design of m-learning system. The study
consisted of three phases, whereby the first phase
was needs analysis. In the needs analysis, the
elements drawn from the survey method include
curriculum objectives, electronic tools and services,
curriculum content, teaching and learning strategies,
and form of assessment [22]. In studying the
learners’ expectations of an SMS-based m-learning
system, Ryu et al. [23] interviewed the participants
to identify types of work contexts, tasks,
information and design features that would suit
them. The framework proposed by the study was to
identify the design requirements of m-learning from
four aspects, including design issues, learning
contexts, learning experience and learning
objectives. Likewise, other studies proposed some
design characteristics of SMS-based m-learning
system. The elements suggested include concise and
short content [24], and modified mobile interface for
convenient usage [25]. Conceptually, an SMS-based
m-learning system designed for learners need to
consider several aspects such as phone limitation,
effectiveness of contents and learning objectives.
Designing a learning system in essence requires a
clear understanding of the learners’ preferences.
While the design requirements of an SMS-based mlearning system as proposed by others can be many,
there are few literatures that concern on users’
preferences on the aspect of system design as a
whole. Despite the clear need for such studies, some
other literature seems to focus more on technical
aspects. Studies that outline users’ preferences to set
the initial tailoring of the system design are yet to be
further discovered. Thus, this study proposes that
the design of SMS-based m-learning environment in
concerns of users’ preferences from the following
perspectives: learning methodologies, content
design, learning application, learning delivery and
learning supports.

•

•

4 Methods
The reported study was an exploratory one to study
users’ preferences of an SMS-based learning system
from Malaysian students’ perspectives. It was a part
of a larger study to design an SMS-based learning
system which will complement the current teaching
and learning modes practiced by most higher
education institutions in Malaysia.
A quantitative approach through survey method
was used to survey the respondents’ preferences in
an
SMS-based
m-learning
system.
The
questionnaires were administered to undergraduate
students from a university in Malaysia.

4.1 Sample
Fifty undergraduate students undertook fulltime
course on Structure and Grammar in English in the
School of Humanity Science, USM during the first
semester of 2011/2012 academic year. The students
were purposely selected such that they never had
any experience with an SMS-based learning system
before. Moreover, they had been chosen to
participate in the SMS-based learning project during
the semester. Since the students did not have any
experience with such system, a brief guideline
introducing the SMS-based learning system was
given to them during the class. Afterwards, a survey
was administered to each of the students in the class
to gather data on respondents’ perceptions on what
they need in an SMS-based learning system. 46 of
those questionnaires were returned, providing a 92
percent return rate.
Table 1 summarized the demographic profiles of
the respondents. Of these subjects, 39 (84.8%) were
female and 7 (15.2%) were male. Almost all
(97.8%) respondents were between 20 to 30 years
old. In terms of academic performance, majority of
respondents (67.4%) scored at least 3.00 for their
CGPA. More than half respondents were in their
second year of their studies (52.2%).

3 Research Questions
This study was conducted to answer the following
research questions:• What are the respondents’ preferences in
using mobile phones?
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What are the respondents’ preferences in
learning methodologies of an SMS-based
m-learning system?
What are the respondents’ preferences in the
system design (content, application,
delivery, and support)?
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Table 1

Table 2

Frequency

Percentage (%)

Gender
Male
Female

7
39

15.2
84.8

Age (year)
20 to 30
31 to 40

45
1

97.8
2.2

Ethnic
Malay
Chinese
Indian
Others

26
12
6
2

56.5
26.1
13.0
4.3

Marital
Single
Married

45
1

2.2
97.8

Year of Study
Year 2
Year 3
Year 4
More than 4

24
15
5
2

52.2
32.6
10.9
4.3

Current CGPA
2.00 to 2.49
2.50 to 2.99
3.00 to 3.49
3.50 to 4.00

4
11
23
8

8.7
23.9
50.0
17.4

Reliability and Normality Report of Learning Methodologies
Mean
3.598
3.913
4.228
4.015
3.837

Learning activities
Assessment
Resources
Interaction
Personalization and
individualization

Table 3

SD
0.559
0.558
0.555
0.656
0.635

Alpha
0.634
0.752
0.822
0.815
0.808

Skewness
0.081
-0.317
-0.026
-0.107
-0.299

Kurtosis
0.410
-0.468
-0.821
-0.654
-0.352

Reliability Report of Preferences in SMS-Based Learning System

Learning methodologies
Content design
Learning application
Learning delivery
Learning supports
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Demographic Profiles

Mean
3.919
3.711
3.750
3.734
3.715

SD
0.454
0.549
0.738
0.690
0.610
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Alpha
0.899
0.758
0.919
0.892
0.865

Skewness
-0.414
-0.410
-0.243
0.098
0.325

Kurtosis
-0.290
1.438
-0.101
-0.614
-0.043
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4.2 Instrument

4.3 Data Analysis

Data were gathered by using a quantitative survey
method. The survey entitled “Survey of Users’
Preferences in SMS-Based M-Learning System”
was developed, whereby it combined items from
Zawacki-Richter [26], Al-Fahad [27], and own
items based on researchers experienced in using
SMS-based system. Before the commencement of
the survey, the respondents were given a briefing on
the purpose of the survey. Out of 50 questionnaires
being distributed, 46 were returned, providing a 92
percent return rate.
The instrument consisted of six sections with 90
questions. The sections were on demographics,
mobile phone usages, knowledge in SMS-based
learning, preferences in system, users’ perceptions
and recommendations. The section on mobile usage
surveyed on amount of mobile phone owned,

Data were analyzed using statistical software,
PASW 17.0 descriptively by using mean, standard
deviation, frequency and percentage.

5 Findings
As discussed in the methods section, findings of the
study are the results of preferences analysis to
identify what are the students’ needs in designing an
SMS-based learning system. Through the survey
technique, the respondents were asked on five areas
of users’ preferences in using SMS-based learning
system. The areas of students’ preferences in using
the system include preferences in using mobile
phone, content design, learning application, learning
delivery and learning supports. Details of
respondents’ preferences in each area were
discussed as follow:

brand of mobile phone, service provider, types
of service, most frequent application, language
being used, and average SMS sent daily. Section
on knowledge in SMS-based learning adapted
Zawacki-Richter [26] while section on users’
perceptions adapted Al-Fahad [27].
On the learning methodologies, the items were
constructed based on the strategies and
methodologies in m-learning as proposed by
Zawacki-Richter [26]. There were five variables
with four items each that measure the learning
methodologies [26]. The variables include learning
activities (active learning and question-answer
session), assessment (testing and evaluation),
resources (information and sharing), interaction
(collaboration and experts consultation), and
personalization and individualization (learners
behaviour and learning pattern)[26]. Other
measurements on users’ preferences that were selfdeveloped by researchers were on content design,
learning application, learning delivery, and learning
supports.
All questions were closed-ended type. Except for
sections on demographic, mobile phone usage and
recommendation, all measurements utilized fivepoint Likert-type scale (‘1’ – Strongly disagree, ‘2’
– Disagree, ‘3’ – Partially agree, ‘4’ – Agree, and
‘5’ – Strongly agree). The instrument was validated
by two field experts. Pilot test was performed on 30
undergraduate students to verify the reliability of the
instruments. As described in Table 2 and Table 3, it
can be seen that all variables of students’
preferences in SMS-based learning system were
deemed to be reliable, since all alpha values
exceeded the conventional minimum value of 0.7
[28].
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5.1 Preferences in Using Mobile Phones
In designing an SMS-based m-learning system, it is
crucial for initial studies to include the analysis on
the learners’ preferences in using mobile phones. By
this, the findings will also indicate how capable the
learners are in using mobile phones for basic
functions.
Figure 1 to 7 showed graphical representations of
respondents’ preferences in using their mobile
phones. From Figure 1, it can be seen that mobile
phone ownership among the students was high,
whereby 17.39% of them owned more than one
mobile phone. Their most common brand of mobile
phone was Nokia, with 46.67% (Figure 2), while
Maxis appeared to be more selected as the service
provider (Figure 3). As for service plan, almost all
students (93.48%) had chosen the prepaid plan
(Figure 4).
The respondents’ preferences in using SMS were
described as the following statements. From Figure
5, it is also interesting to see that sending SMS was
their most frequently used application from mobile
phone. In terms of language, majority of students
used mixed languages to communicate via SMS
(Figure 6). However, there appeared to be a balance
pattern in the percentage of average SMS sent daily.
Some respondents sent around 6 to 10 SMS per day,
while some even sent more than 20 (Figure 7).
These findings signalled the potential of SMSbased learning system since there was a preference
in using mobile phone, specifically the SMS
application among the respondents.
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Mobile Phone Ownership

Figure 2

Figure 3
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Figure 5

Brand of Mobile Phone

Most Frequently Used Application

Figure 6

Language Used for SMS

Figure 7

Average SMS Sent Daily

Service Provider of Mobile Phone

Figure 4

Types of Service

5.2 Preferences in Learning Methodologies of
SMS-Based M-Learning
As seen in Table 4, respondents’ preferences in the
learning methodologies were analyzed from five
variables, which are learning activities, assessment,
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Table 4

Preferences in SMS-based M-Learning (Learning Methodologies)
Percentages of Agreement
Preferences in Learning Methodologies
5
4
3
2
1
Meana
Prefer to learn actively
23.9 56.5 17.4
0
2.2
4.00
Understand better in question-and answer way
19.6 54.3 21.7 4.3
0
3.89
Learning should be informal
10.9 39.1 39.1 10.9
0
3.50
Hard to learn when do not participate actively
6.5 13.0 56.5 21.7 2.2
3.00
Learning Activities
3.598

SD
0.789
0.767
0.837
0.843
0.559

Should evaluate students’ work
Should give feedbacks regarding work done
Prefer a two-way method to always assess work
Need to know questions been answered correctly
Assessment

8.7
21.7
21.7
45.7

37.0
54.3
47.8
41.3

47.8
23.9
26.1
13.0

6.5
0
4.3
0

0
0
0
0

3.48
3.98
3.87
4.33
3.913

0.752
0.683
0.806
0.701
0.558

Should allow to get any information to seek for
Should provide greater access to information
Can share the resources with others
Should give learning content related to classes
Resources

45.7
39.1
26.1
41.3

45.7
54.3
43.5
45.7

8.7
6.5
28.3
13.0

0
0
2.2
0

0
0
0
0

4.37
4.33
3.93
4.28
4.228

0.645
0.598
0.800
0.688
0.555

Allow students to collaborate with others
Allow students to communicate with lecturers
Can interact with the system
Should be interactive
Interaction

30.4
30.4
28.9
32.6

43.5
41.3
42.2
45.7

23.9
23.9
26.7
21.7

2.2
4.3
2.2
0

0
0
0
0

4.02
3.98
3.98
4.11
4.015

0.802
0.856
0.812
0.737
0.656

Suit needs as independent university students
Can self learn when no guidance from lecturer
Should give students more flexibility
Students can control own learning process
Personalization and individualization

34.8
6.5
21.7
26.1

43.5
37.0
54.3
45.7

19.6
41.3
21.7
26.1

2.2
13.0
2.2
2.2

0
2.2
0
0

4.11
3.33
3.96
3.96
3.837

0.795
0.871
0.729
0.788
0.635

a

the means are determined by using a five-point Likert scale rating from strongly agree (5) to strongly disagree (1)

Table 5

Preferences in SMS-based M-Learning (Content Design)
Percentages of Agreement
Preferences in Content Design
5
4
3
2
1
Meana
Abbreviated content helps better memorization
15.2 41.3 30.4
13
0
3.59
Simple content is easily to be remembered
30.4 45.7 21.7 2.2
0
4.04
Learning content is precise
45.7 43.5 8.7
2.2
0
4.33
Learning content is written in English
39.1 41.3 15.2 4.3
0
4.15
Learning content is written in Malayb
6.5 13.0 39.1 17.4 21.7 2.64
Content is designed in linear form, i.e. not 15.2 26.1 41.3 6.5 10.9 3.28
segregated
Text-based content helps better understanding
10.9 50.0 34.8 4.3
0
3.67
Content is readable in the mobile phone’s screen
26.1 47.8 21.7 4.3
0
3.96
Content design
3.71
a

SD
0.909
0.788
0.732
0.842
1.171
1.148
0.732
0.815
0.549

the means are determined by using five-point Likert scale rating from strongly agree (5) to strongly disagree (1)
the national language in Malaysia

b
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Table 6

Preferences in SMS-based M-Learning (Learning Application)
Percentages of Agreement
Preferences in Learning Application
5
4
3
2
1 Meana
Educational text reading materials
21.7 43.5 19.6 13.0 2.2 3.70
Course alerts
30.4 43.5 19.6 6.5
0 3.98
Lesson tips
34.8 39.1 19.6 4.3
2.2 4.00
Multiple-choices quiz
26.1 30.4 32.6 10.9
0 3.72
Marks
30.4 41.3 17.4 8.7
2.2 3.89
Ask queries
30.4 45.7 17.4 6.5
0 4.00
Answers to queries
26.1 41.3 26.1 4.3
2.2 3.85
Queries auto-response
26.1 47.8 21.7 4.3
0 3.96
Discussions with friends and lecturers
10.9 30.4 34.8 19.6 4.3 3.24
Threads of discussions
10.9 30.4 32.6 17.4 8.7 3.17
Learning application
3.75
a

SD
1.030
0.882
0.966
0.981
1.016
0.869
0.942
0.815
1.037
1.122
0.738

the means are determined by using five-point Likert scale rating from strongly agree (5) to strongly disagree (1)

Table 7

Preferences in SMS-based M-Learning (Learning Delivery)
Percentages of Agreement
Preferences in Learning Delivery
5
4
3
2
1 Meana
Receive learning content in class
10.9 43.5 34.8 6.5 4.3 3.50
Receive learning content in hostel or home
23.9 45.7 28.3 2.2
0 3.91
Receive learning content at night
15.2 52.2 21.7 8.7 2.2 3.70
Receive learning content anytime
17.4 30.4 37.0 6.5 8.7 3.41
Receive learning content anywhere
17.4 37.0 39.1 4.3 2.2 3.63
Receive learning content more than once per week 21.7 45.7 30.4 2.2
0 3.87
Receive consecutive learning contents at a time
19.6 39.1 30.4 8.7 2.2 3.65
Receive notes automatically without request
34.8 37.0 23.9
0
4.3 3.98
Receive tips and alerts automatically without 34.8 34.8 26.1
0
4.3 3.96
request
Learning delivery
3.73
a

SD
0.937
0.784
0.916
1.127
0.903
0.778
0.971
1.000
1.010
0.690

the means are determined by using five-point Likert scale rating from strongly agree (5) to strongly disagree (1)

Table 8

Preferences in SMS-based M-Learning (Learning Supports)
Percentages of Agreement
Preferences in Learning Supports
5
4
3
2
1
Mean
Portal
35.6 46.7 15.6 2.2
0 4.16
Lecturers
24.4 57.8 17.8
0
0 4.07
Technical people
22.2 53.3 24.4
0
0 3.98
Course mates
22.2 42.2 28.9 6.7
0 3.80
Printed user manual
13.3 33.3 35.6 11.1 6.7 3.36
Practical demonstration
17.8 46.7 28.9 2.2 4.4 3.71
Recorded video
6.5 30.4 39.1 17.4 6.5 3.13
PowerPoint presentation
15.2 41.3 30.4 10.9 2.2 3.57
SMS helpline system
21.7 39.1 30.4 8.7
0 3.74
Learning supports
3.72
a

SD
0.767
0.654
0.690
0.869
1.069
0.944
1.002
0.958
0.905
0.610

the means are determined by using five-point Likert scale rating from strongly agree (5) to strongly disagree (1)
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content to be constructed in English language rather
than the national language, Malay (mean for English
= 4.15, mean for Malay = 2.64). The most intriguing
result is, most of the respondents did not care much
about the content readability within the limited
screen of mobile phones.

resources, interaction, and personalization and
individualization.
From the preferences on learning activities, the
result showed that most respondents agreed that
they need to learn actively (mean = 4.00).
Furthermore, some of them agreed that they found it
hard to learn if they did not participate actively in
the class (mean = 3.00). There were also positive
responses towards respondents’ preferences on
assessment, where most of them agreed that they
need the system’s feedback (mean = 3.98) to know
which answered had been answered correctly (mean
= 4.33). There were even more positive responses
towards preferences on resources. Most respondents
reported that they need a system that gives greater
access to information related to their courses (mean
= 4.33), as well as sharing the information with
others (3.93). Interaction was also seemed to be one
of the key elements in a learning system identified
by most respondents (mean = 4.11). From their
perspectives, the system should allow students to
interact with other students, lecturers, and the
system itself. Most of all, in terms of personalization
and individualization, majority of students need a
learning system that allows them to be independent
university students (mean = 4.11).
Conclusively, assessment, resources and
interaction were three key elements in SMS-based
m-learning methodologies that were mostly
preferred among the respondents in the study (mean
values = 3.913, 4.228, 4.015).

5.1.2 Learning Application
After the content is effectively designed to meet the
requirement, types of learning application to be
applied in the system need to be clarified. Table 6
indicated several learning applications that were
mostly preferred by the respondents. The
applications were educational text, course alert,
lesson tips, multiple-choices quizzes, marks, ask
queries, answers to queries, queries auto-response,
discussions with friends and lecturers, and threads
of discussions. In general, all learning applications
appeared to be preferred by at least some of the
respondents. Specifically, it can be seen that among
ten SMS-based learning applications listed, the three
applications that were mostly preferred by the
respondents were lesson tips, ask queries, and
course alerts (mean values = 4.00, 4.00 and 3.98).
Queries auto-response system was also seemed to be
needed by some respondents (mean = 3.96).

5.1.3 Learning Delivery
After the learning applications were modelled into
the system, researchers need to outline how the
learning content can be effectively delivered by
using the system. Table 7 demonstrated some
findings related to the students’ preferences in the
SMS-based learning delivery. The highest
preference in terms of delivery was that the
respondents preferred the learning notes, alerts, and
tips to be delivered to them via SMS automatically,
without having to request for the content (mean
values = 3.98 and 3.96). However, by location and
time, more respondents preferred to receive the
SMS-based learning content when they are in hostel
or home, rather than to receive it in their classes
(mean = 3.91). They also preferred to receive the
content at night (mean = 3.70). In terms of SMS
sending frequency, they did not mind to receive the
learning content more than once per week.

5.3 Preferences in the System Design
System design is the process to create the technical
solution that satisfies the functional requirements of
a system [29]. For the case of this study, the system
design for SMS-based m-learning system was
translated from four measurements, which are
content design, learning application, learning
delivery and learning supports.

5.1.1 Content Design
In designing a successful SMS-based m-learning
system, it is crucial for the learning content to be
designed effectively in the first place. Results
pertaining to the respondents’ preferences on SMSbased learning content design were summarized in
Table 5. From the table, it can be seen that majority
of students in the study preferred the course learning
content to be precise (mean = 4.33) and simple
(mean = 4.04) for them to easily remember it.
However, most respondents prefer the learning
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5.1.4 Learning Supports
Learning supports are important key elements in
ensuring the connectivity between learners and a
learning system. As indicated in Table 8, learning
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supports that mostly preferred by the respondents
were portal (mean = 4.16), lecturers (mean = 4.07)
and technical people (mean = 3.98). Course mates
were also likely to be effective a learning support
from the perspectives of some respondents (mean =
3.80).

allows them to be independent learners. This result
is concurrent with Vonderwell [31] who suggested
that students need to become active learners and
seek own learning strategies from their experiences.
It was also reported in this study that some students
prefer to have an auto-response system for their
queries. This result implied that the students need
feedbacks regarding works they have completed.
Vonderwell [31] also stated that the students need
prompt feedback and response from their lecturers
regarding their queries and questions.
However, the respondents seemed less
enthusiastic with the system ability to send learning
content at anytime and anywhere they were.
Specifically, more respondents preferred to only
receive the learning content while they are at hostel
or home, not in the classes. They also need the
content to be delivered to them at night time only.
These findings might imply that the respondents did
not want the SMS-based learning system to be in
concurrent with the class sessions. This result is
considerably relevant to the campus-based students,
for whom studying have to coexist with other
demands on their time and attention. Thus, the
system may be much more beneficial to the campusbased students as a complementary tool to the
existing modes of learning.
In terms of learning supports, findings reported
in the study had shown that most respondents
preferred to receive learning supports from portal,
lecturers and course mates. Therefore, the SMSbased learning system might as well works in
conjunction with the e-learning portal in assisting
students during the teaching and learning process. In
addition, interactions of student-student and studentlecturer are also compulsory to develop good
supports for students to use the system. These
findings are consistent with findings by Vonderwell
[31] who also implied that instructor guidance and
support as well as peer support are important for
communication and learning.

6 Discussions
Findings from this study indicated users’
preferences in SMS-based m-learning system from
the aspects of learning methodologies, content
design, learning application, learning delivery, and
learning supports.
In terms of learning methodologies, the
respondents seemed to prefer a system which offers
the elements of resources, assessment and
interaction as ways to learn through SMS-based
learning. To fulfill this requirement, the SMS-based
learning system can be designed in such a way that
it is resourceful, able to assess work and allows
interactivity among learners, lecturers and system.
For instance, a question answering application will
promote assessment and interaction elements of
SMS-based learning system [13].
As discussed previously, this study outlined
users’ preferences in system design from the aspects
of content design, learning application, learning
delivery and learning supports. From the findings on
content design, the respondents were not averse to
receiving the content in simple and precise manners
since it is easier for them to memorize. For the
learning to be effective, the respondents prefer the
content to be also written in English. These findings
are consistent with previous researches and
literature by Ismail et al. [30] who reported that the
respondents feel supported since the SMS learning
contents are brief yet powerful. Thus, these
preferences suggested that there is a potential for
SMS-based learning to work effectively from the
perspectives of users since SMS content by nature,
is normally abbreviated by people in its simpler and
precise form.
As for learning application, majority of
respondents prefer the applications of course alerts,
tips and ask queries, if the applications are to be
built in an SMS-based m-learning system. These
findings suggest that the respondents need a
learning system that can provide them alerts and tips
regarding the course instantly, just by the tips of
their fingers. They also required a two-way
interaction with the system, whereby they need to
acquire own knowledge via the SMS-based learning
system. There was some evidence in this study that
the respondents agreed that they need a system that
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7 Conclusions and Recommendations
With the increasing mobility of peoples’ lives
nowadays, it is considered to be a necessity for the
utilization of mobile technologies as an educational
tool to support teaching and learning in educational
institutions. Findings from this study serve to fulfill
the preliminary stage in designing an SMS-based mlearning system. The analysis of USM
undergraduate students’ preferences revealed that, in
designing an SMS-based learning system that
reflects the needs of its user, the following elements
need to be highlighted:
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and Expert Systems Applications, proceedings,
14th International Workshop, 2003.

greater access to information
ability to assess learners’ work
promotes interaction between students,
lecturers and system
• simple and precise content
• tips and alerts application
• allow students to query own information
• no conflict with classes time and location
• frequency of sending content
In light of findings obtained from this study, it is
believed that further studies that involve the users’
requirements analysis with elements of technicality.
Admittedly, this paper only provides glimpses of
Malaysian students’ preferences from the
perceptional inputs. A cleared understanding of
users’ preferences from a more technical aspect may
provide useful insights pertaining to the process of
tailoring SMS-based m-learning system design
according to users’ preferences. Another related
issue worthy of research is whether users’
preference is merely needed in the initial design
stage, or whether it should be viewed as an ongoing
process until the stage of developing the system.
In conclusion, this study proposes that, designing
an SMS m-learning system requires an overarching
view of the learning methodologies, content design,
learning application, delivery and supports. The
synergy between a learning system design and
users’ demands, thus, holds enormous potential.
•
•
•

[5] A. Mostakhdemin-Hosseini
Steps Required Developing
Services, in proceedings
International Conference
pp.792-799.

[6] M.C. Lavoie, I, MLearning: Identifying Design
Recommendations for a Context-Aware Mobile
Learning
System,
IADIS
International
Conference, 2006, pp 265-269.
[7] W. Wang, S. Zhong, Z. Zhang, S. Lv, & L.
Wang, Empirical Research and Design of MLearning System for College English, in
proceedings of the 4th International Conference
on E-Learning and Games: Learning by
Playing. Game-based Education System Design
and Development, Alberta, Canada, 2009.
[8] K.W., Lee & J.H. Lee, Design and
Implementation of Mobile-Learning System for
Environment
Education,
Computational
Science and Its Applications – ICCSA 2005,
Vol. 3481, 2005, pp. 856-862.
[9] M. Sharples, The Design of Personal Mobile
Technologies
for
Lifelong
Learning,
Computers and Education, Vol. 34, 2000, pp.
177-193.

References:
[1] M.C. Chuang, C.C. Chang, & S.H. Hsu,
Perceptual
Factors
Underlying
User
Preferences toward Product Form of Mobile
Phones, International Journal of Industrial
Ergonomics, Vol.27, 2001, pp.247-258.

[10] T. Georgiev, E. Georgieva, & A. Smrikarov,
M-Learning – a New Stage of e-Learning,
International Conference on Computer Systems
and Technologies – CompSysTech’2004,
Rousse, Bulgaria, 2004.

[2] M. Maguire & N. Bevan, User Requirements
Analysis – A Review of Supporting Methods,
in proceedings of IFIP 17th World Computer
Congress, Montreal, Canada, 2002, pp. 133148.

[11] D. Keegan, The Future of Learning: From
Elearning to Mlearning, Hagen, Germany: Fern
University Institute for Research into Distance
Education, 2002.

[3] C. Carmona, G. Castillo & E.Millan,
Discovering Student Preferences in E-Learning,
in proceedings of the International Workshop
on Applying Data Mining in e-Learning,
ADML-07, 2007, pp. 33-43.

[12] J. Traxler, Mobile learning: A handbook for
educators and trainers, London and New York:
Routledge, 2005.
[13] S.R. Balasundaram, & B. Ramadoss, SMS for
question-answering in the m-Learning scenario.
Journal of Computer Science, Vol.3, No.2,
2007, pp.119-121.

[4] M. Dimitrova, C. Sadler, S. Hatzipanagos, &
A. Murphy, Addressing Learner Diversity by
Promoting
Flexibility
in
E-Learning
Environments, paper presented at the Database

E-ISSN: 2224-3402

& J. Mustajarvi,
Mobile Learning
of the IADIS
e-Society 2004,

90

Issue 3, Volume 9, March 2012

WSEAS TRANSACTIONS on
INFORMATION SCIENCE and APPLICATIONS

Issham Ismail, Siti Norbaya Azizan

[14] S. Motlik, Mobile Learning in Developing
Nations, International Review in Open and
Distance Learning, Vol 9, No.2, 2008.

students”, presented at the Conference on
Mobile
Learning
Technologies
and
Applications (MoLTA), Auckland, New
Zealand, pp. 23-20, 2007.

[15] N. Cavus & D. Ibrahim, M-Learning: An
Experiment In Using SMS To Support
Learning New English Language Words,
British Journal of Educational Technology,
Vol. 40, No. 1, 2009, pp. 78-91.

[24] K. Whattananarong, An Experiment in the Use
of Mobile Phones for Testing at King
Mongkut’s Institute of Technology North
Bangkok, Thailand, Journal of King Mongkut’s
Institute of Technology North Bangkok, Vol.
15, No.1, 2005, pp. 45-50.

[16] M. Lu, Effectiveness of Vocabulary Learning
via Mobile Phone, Journal of Computer
Assisted Learning, Vol. 24, No. 6, 2008, pp.
515-525.

[25] G. Stockwell, Vocabulary on the Move:
Investigating an Intelligent Mobile Phonebased Vocabulary Tutor, Computer Assisted
Language Learning, Vol. 20, No. 4, 2007, pp.
365-383.

[17] S.B. Kert, The Use of SMS Support in
Programming Education, The Turkish Online
Journal of Educational Technology, Vol. 10,
No.2, 2011.

[26] O. Zawacki-Richter, T. Brown, & R. Delport,
Mobile Learning: From Single Project Status
into the Mainstream?, European Journal of
Open , Distance and E-Learning, 2009.
Retrieved from www.eurodl.org

[18] I. Ismail & R. M.Idrus, Development of SMS
Mobile Technology for M-Learning for
Distance Learners, International Journal of
Interactive Mobile Technologies (iJIM), Vol. 3,
No. 2, 2009.

[27] F.N. Al-Fahad, Students’ Attitudes and
Perceptions towards the Effectiveness of
Mobile Learning in King Saud University,
Saudi Arabia, The Turkish Online Journal of
Educational Technology, Vol.8., No.2, 2009,
pp.111-119.

[19] G. Jones, G. Edwards, & A. Reid, How can
mobile SMS communication support and
enhance a first year undergraduate learning
environment? ALT Journal, Vol. 17, No.2,
2009, pp.201–218.

[28] J.C. Nunnally, Psychometric Theory, 2nd edn.
McGraw-Hill, New York, 1978.

[20] M. Ford & A. Botha, From E-Learning to MLearning: Practical Use of the Cellphone for
Teaching and Learning in the South African
Classroom, in proceedings of the 3rd
International Conference on E-Learning,
University of Cape Town, South Africa, 2008.

[29] NYS Project Management Guidebook. Retrieve
from
http://www.cio.ny.gov/pmmp/guidebook2/Syst
emDesign.pdf
[30] I. Ismail, T. Gunasegaran, P.P. Koh & R.
M.Idrus, Satisfaction of Distance Learners
toward Mobile Learning in the Universiti Sains
Malaysia, Malaysian Journal of Educational
Technology, Vol.10, No.2, 2010, pp.47-54.

[21] H.M. Fardoun, P.G. Villanueva, J.E. Garrido,
G.S. Rivera, S. Romero Lopez, Instructional
m-Learning System Design Based on
Learners:MPrinceTool, in Computing in the
Global Information Technology (ICCGI), 2010
Fifth International Multi-Conference on, 2010.

[31] S.
Vonderwell,
An
Examination
of
Asynchronous Communication Experiences
and Perspectives of Students in An Online
Course: a Case Study, Internet and Higher
Education, Vol.6, 2003, pp. 77-90.

[22] M.R.T.L. Abdullah & S. Siraj, M-Learning
Curriculum Design for Secondary School: A
Needs Analysis, World Academy of Science,
Engineering and Technology, Vol 66, 2010.
[23] H. Ryu, R. Brown, A. Wong and D. Parsons.
“Personal Learning Organiser: Designing a
Mobile learning experience for university

E-ISSN: 2224-3402

91

Issue 3, Volume 9, March 2012

WSEAS TRANSACTIONS on
INFORMATION SCIENCE and APPLICATIONS

E-ISSN: 2224-3402

Issham Ismail, Siti Norbaya Azizan

92

Issue 3, Volume 9, March 2012

