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ABSTRACT

Mobile technology has started to play many important roles in our lives. In education, mobile technol-
ogy could assist learning while students are on the move by using mobile devices such as personal digital
assistant (PDA), mobile phones or a laptop. We look at PDAS in this study. One of the problems faced
by small devices are the way to display information on a small screen size. A navigation technique is
implemented to display the content for learning programming in C++ on a PDA. A usability study is also
conducted on the prototype design using QUIS guidelines on 10 students. We discuss the results of the

usability study.
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1. INTRODUCTION

Mastering C++ is not an easy task for many
students since C++ has been well known as a
tough subject that must be taken by computer
science students. The toughness of this sub-
ject has caused students not to be interested
in learning more about C++. That is the rea-
son why C++ records the highest failure rates
compared to other subjects taught in Faculty
of Information Technology and Quantita-
tive Sciences (FTMSK). Mobile technology
is not new in our daily lives, which includes
in the learning environment. Instead of read-
ing passive reference textbooks, students
can learn in an interactive way using Per-
sonal Digital Assistant (PDA) that is believed
to further enhance and motivate learning.
In order to motivate and assist students to
build a tough understanding on the most im-
portant concept in programming, a prototype
for mobile learning application is developed
and focused on designing interface for learn-
ing C++ on a PDA. A navigation technique
and other user interface aspects of the de-
velopment are also focused in the study. To
evaluate the usability of the prototype devel
oped, a Questionnaire for User Interaction
Satisfaction (QUIS) was used as a guideline.

1.1 Mobile Learning Concept

Mobile learning is a flexible transforma-
tion from traditional learning into different

learning situation using mobile device. Mo-
bile device is any computing device like PDA
that can be carried anytime, anywhere with
the ability to provide information and enable
users doing activities while on the move. Un-
like traditional classroom learning which is lo-
cated in fixed place with common resources, a
single teacher and agreed curriculum, mobile
learning have no specific time and place, but
totally depends on the flow of daily activities
(Sharples, Corlett & Westmancott, 2002). Mo-
bile learning complements the existing practice
inside the classroom with informal learning
situation outside the classroom. Mobile learn-
ing only functions as a supplementary for edu-
cation using new mobile technology and does
not replace formal education (Sharples, 2005).
Mobile technology can be used as a bridge
between this formal and informal learning en-
vironment. Mobile learning has a good poten-
tial as a new learning strategy in which people
can manage their own learning to enhance
their knowledge and skills (Sharples, 2000).

1.2 Possibilities of a PDA

PDA has been foreseen to become prominent
computing devices in the future by combining
easy carry-on feature of mobile phones with
the processing capacity of personal comput-
ers. Although the PDA is not intended to fully



replace conventional computers, it is able to run
most applications that are normally supported
on the desktop. To be competent with this new
learning approach, students need to integrate
this technology into their daily instructional
activities. According to research conducted at
Open University in United Kingdom, people
are interested on learning using PDA due to
its portability (Waycott & Kukulska-Hulme,
2002). PDA strongly supports distance educa-
tion by assisting students’ self-managed learn-
ing activities around other tasks. The capabil-
ity in assisting learning anytime and anywhere,
students are able to use their time effectively.
The PDA is very good in recording notes where
it is able to effectively summarize course ma-
terial and keep notes better organized. By
keeping handy course material, reading can
be done in various situations. The PDA is im-
portant in revision process where students can
grasp good understanding on what they learn
from reading. In addition, most PDA technolo-
gies today are equipped with browsing facil-
ity and Wireless Application Protocol (WAP)
service for Internet surfing, which are benefi-
cial for all users. Therefore, the PDA is very
good as a supporting tool for printed material.

1.3 Constraints of a PDA

There are also several limitations in which lim-
ited screen size has become a big constraint. In
a situation where font sizes are enlarged, the
amount of information that can be viewed on the
screen is reduced, while smaller font size causes
reading difficulties that result in slower reading
and less accuracy. Navigation is also difficult
especially when users need to move back and
forth the entire document. Text-input mecha-
nism on a PDA is equipped with a touch-sensi-
tive screen that enables direct manipulation on
the screen interface. Small on-screen keyboard
and writing on screen in a special handwriting
script which is then converted by handwriting
recognition system contribute in slower speed
and decrease accuracy, make it not so ben-
eficial for entering text (Waycott & Kukulska-
Hulme, 2002).A PDA as a learning aid is not
intended to replace desktop computers but it is
used in conjunction with other tools like desk-
top computers to enhance learning capability.

1.4 Navigation Technique

Navigation is a path taken to find certain infor-
mation on pages and get back whenever needed
(Kaikkonen & Roto, 2003). According to Chan
& Sharples (2002), navigation involves tapping
activity on an outer node that brings to an inner
node and consequently open the item associated
with it. Navigation that was based on point-and-
click interaction style finds intended location by
highlighting on words, maps and iconic buttons
(Dix, Finlay, Abowd & Beale, 2004). Naviga-
tion assisted by arrows was a good guidance for
users’ way finding and was easily used (Ekman
& Lankoski, 2002). Kaptelinin (1995) indicates
that the scroll bar navigation causes the slow-
est performance in navigating sites. Otherwise,
Overview-based navigation technique limits the
amount of scrolling by providing context infor-
mation that enables users to make decision on
which path to take (Jones, Buchanan & Thim-
bleby, 2002). Therefore, overview-based navi-
gation was more effective than using scroll bar
(Kaptelinin, 1995). Mackay (2003) emphasizes
that navigation technique involves data modifi-
cation technique and data overview technique.

2. THE PROTOTYPE DESIGN

The hierarchy diagram shown in figure 1 fol-
lows the rules of a navigation technique. The
hierarchy links screens or pages in logical
groupings. According to Dix et al. (2004),
deep hierarchies are difficult to navigate.
Therefore, this prototype structures broad top-
level categories in hierarchy while others are
in linear sequence. The linear part contains
next and previous links between items in the
same group. Figure | illustrates the hierarchi-
cal diagram for the prototype of learning C++.

3. USABILITY STUDY

The prototype is evaluated to measure how
well it meets user requirements and subjective
satisfaction. The usability testing or evalu-
ation can help to find hidden and overlooked
problems in the prototype design. Usabil-
ity testing requires users to test the prototype
and detect where they encounter difficulties
with the interface. For prototype of learn-
ing C++ on a PDA, the usability testing
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is organized to measure users’ impressions
about using this prototype in terms of the pre-
sentation styles. Most importantly, this testing
gives an accurate result on how well navigation
technique applied in displaying information on
a PDA affects user satisfaction.Ten students are
selected in this usability testing. All of them
are FTMSK students who have taken CSC 125
paper. During this testing, they are given a
set of questionnaires. Then, a short briefing is
given to ensure all of them get a clear message

and the same understanding. This is important
in order to get a valid result. After that, all of
them test the prototype prior to their feedback
in the questionnaires that has been given earlier.
The result of the usability testing is presented in
Table 1. Table 1 shows that most of the respon-
dents do not face much usability difficulties
while navigating the prototype. For backtrack-
ing facilities, only one respondent feels unsatis-
fied because she prefers Breadcrumb navigation.

[ Tuterial | — Shertcut |
C hapter 1 Chapter 2 Data Type | H Constant |
Tdentifier | —{ Dimision |
Arithm etic | H MModulus |
Com puter Fetting Programm ing
Program Started Elem ent Preprocessor
L ire ctive
Priority
ProgIam m mg Evaluation
Language
Program Recerred
Com pohent Woaords
First
Program
Tata Type | —_ Identifier | Statem ent | ATithm etic | [ String ]
Integer —| Constant Arithm etic
Walne Statem ent Operation
L{ VariabLe |
Floating Outpuat ATithm etic
Point Statem ent Expression Legend
Humber Lerell
Assiznm ent Lemell
Character S tatem ent Level 3
Value Level 4
Level 5
Level 6
\ Figure 1: Hierarchical Diagrams of the Prototype J




Yo are here : Chapter
Back to Chapters

Introduction to Computer Program

What is ?

. & Computer Program
& Programming
o Programming Lanouage

Figure 2: Sample screen shows Introduction to Chapter 1

Vou are here : Arithmetic Prioritsy
Back to Arithmetic Expression

Operation  Priority Fraluation
Inside Cut
Left --= Right
Left --> Right

Figure 3: Sample Screen shows topic on Arithmetic Expression
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Table 1: Result of Usability Testing Based on QUIS

Ttems Number of Respondents
Bad 1 23] 4] 5| Good
Overall user reactions
Overall reactions to the system. Terrible 0 0 2 7 1 Wonderful
Frustrating 0 0 2 7 1 Satisfying
Difficult 0 0 1 6 3 | Easy
Screen
Characters on screen Hard to read 0 0 1 3 | Easy to read
Use of colors for highlighting Unhelpful 0 0 2 4 | Helpful
Amount of information displayed Inadequate 0 0 4 5 1 | Adequate
on screen
Arrangement of information Illogical 0 0 1 5 4 | Logical
Sequence of screens Confusing 0 0 0 7 3 | Clear
Back to previous screen Impossible 0 0 1 5 3 | Easy
Terminology
Use of work related terminology Inconsistent 0 | 0 | 2 | 5 | 3 | Consistent
Learning
Learning to operate the system Difficult 0 0 0 7 3 | Easy
Task can be performed in straight- | Never 0 0 2 7 1 | Always
forward manner
Number of steps per task Too many 0 0 1 8 1 | Just Right
Icons usage are meaningful Confusing 0 0 4 3 3 | Clear
Comment
Interesting style of learning | Disagree 0] 0| 2 | 3] 5 |Agree




that shows paths through prototype hierarchy.
However, Breadcrumb navigation backtracking
cannot be applied to this prototype due to lim-
ited screen space. Most users claim that this
prototype provides clear sequence of screens,
easy backtracking, enables task to be performed
in straight forward manner and provides suit-
able number of steps per task. This finding
is believed to be resulted from the navigation
technique applied. The presentation styles
evaluated in this usability testing are studied
previously in literature and produce a positive
result. From Table 1, it can be concluded that
respondents are satisfied with the legibility
of characters on screen, the use of colors for
highlighting, the amount and arrangement of
information, the use of work related terminol-
ogy and the easiness to operate the prototype.
Nobody feels unsatisfied with the items tested
while only a small number stands on moderate
level. A casual discussion with some of the re-
spondents indicates that they feel easy to operate
by following links in hierarchical structure with-
out getting lost. When navigating through this
prototype, they can determine their current loca-
tion, find way forward and backward, and easy
to predict where the focus will move next. The
information contained also can be easily under-
stood. Eight out of ten respondents claim that the

prototype provides interesting style of learning.

4. CONCLUSION

From literature and this study, it is found that
there are three factors that need to be consid-
ered when designing interfaces on a PDA;

i)Reduce scrolling to prevent to be lost in
hyperspace situation

ii)Avoid text entry due to slower text input
mechanism and

iii)Avoid excessive information.

Navigation techniques, which employ hierar-
chical structure, provide solution for scrolling.
Additionally, navigation technique that is based
on point-and-click interaction on links provides
alternative for text entry interaction on a PDA.

Generally, it is concluded that the navigation
technique and presentation style applied in
this prototype help to boost user satisfaction.
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