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Abstract—Children learn quickly from their own parents 
and as they grow up computers offer more learning options. 
However they would learn better if the lessons are properly 
constructed using cognitive, constructivist, collaborative and 
technical education principles i.e., incorporating mathemat-
ics lessons on the computers. This paper reports an ‘experi-
ence’ gained by a veteran mathematics teacher in building a 
courseware called CDiCL using ADDIE principles. The 
quasi-experimental research was run in Polytechnic Kota 
Bharu PKB, Kelantan under Ministry of Higher Education 
(MoHE) Malaysia among 137 students at Certificate Engi-
neering students in March 2006 among 4 different groups 
within 8 weeks. It was discovered CD only group scored the 
highest gain score of 6 points (difference in Post Test and 
Pre Test) while CL (Collaborative Learning) only group 
scored the least 2 points. From clinical interview, many 
students failed to understand mathematics from the 
courseware because of English and behavior problems 
among participants but some leaders in CL group gained 
leadership experience demanding soft skills in understand-
ing peers’ limited skills and anxiety at presenting mathe-
matics problem solving. The study concluded with a frame-
work / rubrics for teachers to be effective dealing with 
mixed ability group of students learning mathematics on 
computers. 

Index Terms—Teaching and learning; Computer; CDiCL; 
ADDIE principles. 

 INTRODUCTION I.
Human has the ability to think, learn, agreeing and re-

jecting to any idea at the same time. With this ability man 
had developed many pyramids in Eygpt to Petronas Tow-
ers in Kuala Lumpur and Borobudur Temple in Yogyakar-
ta. In these constructions, men took many years to learn 
and apply knowledge and skills successfully. However, 
men accepted that mistakes were a part of the learning 
processes. This came in the form of death tolls, money 
and time. Slowly men began to realize that they need to be 
careful in building challenging projects without repeating 
the same errors. This is called education. Human is chang-
ing through education. From history, man learns from 
their teachers. This was a period where the teacher was the 
main actor. Now as the year 2013 proceeds towards the 
month of June, teachers are mere facilitators because 
many children learns many skills both formally at schools 
and informally from their own parents, siblings, TV and 
computers at home.  

The research issue here is what should a teacher guide / 
what form of facilitation is going to help the students 

gaining skills and knowledge of mathematics on the com-
puter/internet? What yardstick are being used in deciding 
the level of facilitation’s success incorporating the breadth 
and the depth we are going to help our students and where 
must we stop so that our students are able to explore the 
knowledge by themselves. The answer could be some-
thing associated with the amount of time a teacher has 
knowing in advance that a standard Malaysian classroom 
have more than 30 students each per lesson. Therefore we 
must be able to produce somehow a semi structured 
framework / rubrics of a teacher teaching mathematics on 
the computers.  

This paper reports an ‘experience’ gained by a veteran 
mathematics teacher in building a courseware called 
CDiCL using ADDIE principles. The quasi-experimental 
research was run in Politeknik Kota Bharu, Kelantan 
MOHE among 137 students at Certificate Engineering 
students in March 2006 among 4 different groups within 8 
weeks. It was discovered CD only group scored the high-
est gain score of 6 points (difference in Post Test and Pre 
Test) while CL (Collaborative Learning) only group 
scored the least 2 points. From clinical interview, many 
students failed to understand mathematics from the 
courseware because of English and behavior problems 
among participants but some leaders in CL group gained 
leadership experience demanding soft skills in understand-
ing peers’ limited skills and anxiety at presenting mathe-
matics problem solving. The study concluded with a 
framework / rubrics for teachers to be effective dealing 
with mixed ability group of students learning mathematics 
on computers. 

In view of this, this paper is organized in five parts. 
First part dwells on history of education in Malaysia, 
second on computers in education, third construction of 
courseware called CDiCL, fourth experience using a 
courseware in PKB and UTHM and finally it concludes 
with recommendation and its future use in Malaysian 
Technical University Network MTUN Malaysia. 

 HISTORY OF EDUCATION IN MALAYSIA II.
After 1969, Malaysians start their education at the pri-

mary school for 6 years [1]. They conclude their primary 
education with a public examination called UPSR (Ujian 
Penialian Sekolah Rendah). Good students are selected to 
join Science Schools throughout the country based from 
UPSR and their track records in co-curriculum activities. 
Next is the secondary school education that took another 5 
years. Here the students faced two major examinations 
known as PMR (Penilaian Menengah Rendah) at age 15 
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and SPM (Sijil Pelajaran Malaysia) at age 17. From SPM, 
the students proceed to tertiary educations such as learn-
ing specific skills to earn their living such as certificate, 
diploma and degree engineering and business studies. 
Once they graduate from a Malaysian Technical Universi-
ty Network (MTUN) like UTHM the students are about 
age 24 years old.  

Smart schools came into Malaysian educational system 
in mid 1990’s and this was used as the basis by the gov-
ernment in promoting Multimedia Super Corridor (MSC) 
in Cyberjaya, Malaysia. MSC has a specific objective so 
that many powerful computer companies like Micro Soft 
will establish their operations here and this can be done 
when smart schools graduates can be channeled into those 
companies successfully. Another aim was that the gov-
ernment wanted Malaysia to catch fast the trend set by 
Indian and Chinese by outsourcing jobs by Apple and 
IBM in the early 2000’s. Indian managed to capture big 
chunk of this jobs because their medium of instruction 
was English through and through after their independence 
in 1945. In Malaysia, learning in smart schools can be 
done considering different learning modalities in which 
students learn, such as visual-auditory-kinesthetic, left 
brain/right brain and multiple intelligences [2,4,5].  

At this point there was a medium of instruction at 
schools between English and Malay. Mahathir forced all 
science and mathematics at schools ranging from primary 
to secondary education be taught in English from 2002 to 
2011. However, it was suddenly stopped because rural 
Malays were reported to be falling deeper and deeper and 
stayed away from science technology courses after SPM 
[1].  

The characteristics of a smart school are there are quali-
fied teachers who can deliver lessons on the computers 
respectively [2]. They can accommodate and support 
diverse needs by students in terms of rich learning experi-
ences. This teacher obtained the computer skills at their 
university education and successfully undergone some 
competent courses throughout their teaching career. Their 
experience will scaffold the correct amount of help in 
learning on computers so that the students feel more con-
fident and comfortable in taking risks, and by doing so 
they march towards becoming independent learners. Next 
characteristics is a smart school is able to practice many 
kinds of administration work like daily attendance, teach-
ers’ participation of various level of upgrading courses 
and semester assessment and evaluation by the help of a 
dedicated computer software. Other administration in-
cludes management of library books by staff and student 
respectively. Of course at the end of the year, most of the 
students must perform very well as compared to non-
smart schools in SPM examinations. SPM is equivalent to 
GCSE ‘O’ levels in United Kingdom. After SPM, most 
students aged 18+ and they are pursuing into tertiary edu-
cations in multi-disciplined fields locally or abroad. On 
the other hand, if there are students who experienced 
learning difficulties, and students with exceptional abili-
ties who warrant different kinds of support, smart school 
facilities could cater that too through technology. 

After the success of smart schools in the year 2000’s, 
25 cluster schools throughout the country was introduced 
into the Malaysian education map. Cluster schools created 
autonomy in the school’s daily administration and finan-
cial aspect. Many headmasters wanted their school to be a 
cluster school so that they can enjoy at least three benefits 

called they can hire any staff as they like to upgrade their 
overall academic performance, manage the money appro-
priately that seemed beneficial to the school well being 
both physically and culturally and of course all staff can 
enjoy attending better upgrading courses in Kuala Lumpur 
and some form of travel. An Islamic college in Klang, 
Selangor managed to do some collaborative work with its 
counterpart in Australia in 2011 through this cluster 
school flagship. In order to get cluster school recognition, 
a school must prove beyond doubts that it has a niche area 
in either academic or co-curriculum field within a span of 
time. Examples Johor Science School is recognized in 
sports hockey, English College Johor in rugby and Zainab 
School Kelantan in debating contests at interstate levels.  

In Malaysia, we took Cambridge University England as 
the yardstick towards academic excellence. As a result, 
the students learn many subjects including mathematics 
which was regarded as the most challenging subject in 
Malaysia [3]. According to a report by TIMMS [20] that 
Malaysian children at the age of 14 did not excel highly as 
compared to their counterparts in Singapore and Japan 
[20]. Close analysis revealed two difficulties – first, lan-
guage and secondly, poor attitude of students and teachers 
towards science and mathematics subjects using English 
as the medium of instruction. Now Malay Language is 
increasingly used in teaching mathematics and sciences 
beginning 2013. Western countries like England, Germa-
ny and Asian power house like Japan did not face any 
problem in the medium of instruction because from histo-
ry their technology supports their strength in learning 
using their own mother tongue [4,15]. 

One of the tertiary educations in Malaysia that offered 
post SPM holders with semi-professional courses is Poly-
technic Education System (MOHE) that specializes on 
certificate and diploma engineering and business studies. 
Yearly the polytechnic receives more than 50,000 applica-
tions but they can only accept 15,000 students. Certificate 
engineering program takes 2 years while Diploma Engi-
neering takes 3 years and these programs are run in 30 
polytechnics across the country. Each program offers an 
Industrial Training attachment with industries and gov-
ernment / nongovernment establishments [21]. From 
2011, three premier polytechnics in Ipoh, Johor Baharu 
and Shah Alam were promoted in conducting Advanced 
Diploma program. From tracer study in 2007, most poly-
technic graduates got jobs within 6–9 months after grad-
uation. The education system in the polytechnics runs on a 
semesterly basis. Every year there are 2 semesters that has 
15 weeks each. Their program started in January and July 
every year. During 2002 to 2006, MOHE seriously tried to 
introduce learning of mathematics, sciences and engineer-
ing subjects using well built modules that was constructed 
by their own experts throughout the country. One im-
portant tool used in polytechnics (MOHE) is the comput-
ers. Now internet came along with the computers. 

 COMPUTERS IN EDUCATION III.
Computers and internets offer many benefits to us. One 

of them is learning many skills directly using well-
constructed courseware and software. In 1995 Malaysia 
introduced Multimedia Super Corridor in Cyberjaya and 
to accelerate its progress, smart schools and Multimedia 
University were put into the Malaysian education system. 
About 20 – 30 schools were selected to adopt smart school 
concept. Many trainings were given to upgrade the teach-
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ers’ skills and competencies so that their product (stu-
dents) is more competent than normal schools. Smart 
schools have integrated management system that controls 
teachers’ and students’ attendance and examination results 
incorporating item analysis in each subject. Since then, 
Malaysia becomes the education hub in this Asian region.  

It is a well-known fact that today’s generation love to 
use mobile 24/7. Young children pick up the computer 
skills faster than adults because they do not have to worry 
repairing while the senior citizens are slow in adopting 
technology because of various anxieties. As teachers it 
would be better to find a point where the teaching style 
suits better to the learning style of their students [5]. 
Learning style is defined as how the students used certain 
cognitive strategy consistently regarding problem solving. 
Thus we have shallow and deep learning issues between 
on-line and conventional learning. Edutainment is a ‘reli-
gion’ now where the children learn, the adults do business 
and at the same time they got entertainment with comput-
ers [6]. A web site would be popularly used by students if 
it addresses the issues of accessibility, interesting and 
relevance contents in Nielson and Lorenger, 2006 as cited 
by Hazwani [7,21].  

 Shallow Learning versus Deep Learning A.
Mobile learning leads to shallow learning because the 

users believe there are always answers to any problems 
posed by their teachers at school. They lack experience of 
solving mathematical problems by themselves for days 
[14,15,16]. Now all problems could be solved with the 
click of a mouse if they work collaboratively with their 
peers using e-mails [17,18,19].  

Lacking experience in solving problems on their own 
produce create many bad episodes where many IT work-
ers hop from a job to another. According to MOE-Intel, 
2008 report, some teachers did not like teaching using 
computers because it was difficult to keep abreast on 

modern technology and courseware products. They 
missed the point where multimedia (text, graphic, anima-
tion, video, sound, teaching system and support on com-
puters) could make learning more interesting for at-risk 
students [5,8]. Now the parents have very high expecta-
tion from their children as far as examination is con-
cerned. This is based on the monthly budget spent on 
education including tuition classes. Due to this, many 
parents help tuition classes to flourish directly/ indirectly 
and subscribe online tuition for their children. The mes-
sage is clear – online learning is the in thing now. 

 COURSEWARE DEVELOPMENT IV.
This courseware was built based on item and error 

analysis which was done in few important SPM examina-
tion papers from year 2000-2004. Table 1 below shows 
some ‘cancer’ among teachers and students in mathemat-
ics. 

We classified the errors into 5 categories called slips 
(careless mistakes), negative sign symbols, change side – 
change sign, incorrect concept and transposing. 

There are some interesting issues discovered from Ta-
ble 1 above. First, the students regard negative signs as 
something irrelevant. From our experience, many students 
failed at higher mathematics especially calculus because 
of negative sign problems. Secondly, incorrect mathemat-
ical concept that was found rampantly made if this re-
mained unchecked would lead to more serious problem 
during their university education especially in engineering 
disciplines. Thirdly, from clinical interview conducted by 
the first author, the marking scheme of elementary math-
ematics in Malaysia was too lenient and as such this nega-
tive signs grow bigger and bigger among the students. 

This courseware was constructed to address the above 
problem. We were thinking perhaps we must produce a 
courseware that provides ‘drill and practice ‘plus discus- 

TABLE I.   
SOME “CANCER” AMONG TEACHERS AND STUDENTS IN MATHEMATICS 

Types of Errors Examples Remarks (if any) 

Slip-careless mistakes 
Example  

2
4
2
=  

Some errors are resulted from direct lifting from 
the exam paper onto the answer book. There was 
a lapse between ‘1/2’ in the brain and ‘2’ as put 
by the students on papers. 

Negative sign symbols 
Example  

yxyyxx +=!+! 2242  They missed the ‘negative sign’ at ‘ x2! ’ 

Change side – Change sign 

Example  

1
;122
;221

=

!=+!

!=!

x
xx

xx
 

They put the like and unlike terms correctly i.e., 
those that have ‘x’ and solid counting number 
only onto 2 different sides next to the ‘equals’ 
sign 

Transposing 

Example  

41
=

x
 

x41=   

4
1

!=x  

They use cross multiplication. It seems that 
‘negative signs’ are rampantly used without any 
serious meaning. 

Incorrect concept 

Example  

3
13

3
13 +=  

xxx =!+=! 3333  

Incorrect concept between 3! and ‘3x’ 
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sion venue for these so called 18+ students to do math-
collectively. By doing so, we believe the errors can be 
solved as they proceeded into calculus lessons. The 
courseware called CDiCL was built in 2005 using [22] 
significant learning and Hermann’s Brain Dominance 
Model as its guide [9]. Figures 1-3 show its philosophy 
respectively. 

In Figure 1, our brain has two parts called the left and 
the right side to cater for significant learning covering 
problem solving applications. This consumes basic 
knowledge and this integrates with human habits and 
behavior where as teachers we need to know how the 
students progress from time to time and by doing so the 
culture is we must inculcate the knowhow of learning to 
learn and relearn. So far, the left brain is heavily used by 
mathematicians and engineers while the musicians rely 
more on the right hand side of the brain. This is shown in 
Figure 2 below as explained in Hermann Brain Domi-
nance model. In designing a courseware (over the inter-
net), it is vital to incorporate 5 multimedia elements i.e., 
text, graphic, animation, audio and video plus interactivity 
to exploit the optimum ability of man Heinich et al [10]. 
Simultaneously the importance of doing the need analysis, 
idea planning, design structure and user interface. Next is 
the production of the courseware where all the above 
elements were integrated , testing the product and finally 
the final step in delivering the CD to the target clients i.e., 
certificate engineering students in PKB Polytechnic Kota 
Bharu. Looking at the processes, it is a big challenge for a 
teacher to produce a CD by himself alone since no one is a 
master of everything especially the content of the CD and 
using Flash MX2004 after coding [11]. 

In Figure 2, there is a need to bridge between interper-
sonal and logical skills of a man. This is done by organiz-
ing body of knowledge and experience a student has by 
discussing avenue between peers’ collaboration and thus 
this produced a holistic and intuitive knowledge among 
future computer users/ workers. 

The content of CDiCL was mainly pre-algebra, factori-
zation and simplification at Form 2 level (age 14). Each 
topic has its own objectives explicitly put, quizzes and the 
CD concludes with three tests called Test1, Test2 and 
Test3. Each test has a password to control the assessment 
and evaluation processes. Test 1 has 10 different questions 
and each one of them provides its own solution (if the user 
wanted to see), Test 2 has 10 question too but the 
courseware gave only 5 solved problem with all the solu-
tion path. This is to build some level of confidence among 
the users trying question from 6 to question number 10. 
Finally Test 3 did not offer any solution at all except it 
came with the final score within 1 out of 10 marks. This is 
to create more confidence/ challenge as independent 
learners in future. To aid the users, the CD came with a 
dictionary called KAMUS CDiCL for English is used in 
the CD. What was unique about this CD is that we incor-
porated the collaborative learning principles among the 
CD only, CL only and CDiCL only group while the con-
trol group carried traditional teaching and learning. From 
Felder [15], he claimed CL only group would come top in 
terms of gain score (difference between Post Test and Pre 
Test) and we thought CDiCL group, CD only group and 
the Control group would follow suit in terms of gain 
score. Bigger gain score reflect more success in doing the 
pre-algebra problems.  

 
Figure 1.  Effective Learning [22] 

 
Figure 2.  Hermann Brain Model [9] 

 
Figure 3.  Splitting Effect between Words and Pictures modes [8] 

When designing a courseware one’s learning is subject-
ed to three types of memory i.e. sensory memory, working 
memory and long term memory. This is in context with 
the splitting effect between two forms of input called 
visual and text modes in the learning processes. According 
to Mayer [8], there is a time difference between learning 
mathematics using text mode and visual mode. Bigger 
time is needed to create understanding among users if they 
read text only in mathematics as compared to mathemati-
cal problems with diagrams attached next to it on the 
question paper/ computer screen. Visualist loves to learn 
using pictures. There is economy of time between under-
standing the question and he start to strategize the solution 
to the mathematics problem. This is represented in Figure 
3. 
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Figure 3 tries to show that human ability is fighting to 
catch the attention as far as learning is concerned from 
text and visual modes. 

The research design called quasi-experimental was 
adopted in Figure 4.  

In Figure 4, we saw 4 different groups. They took pre 
test in week 1 and posttest in week 8. Between that period, 
they were led with different teaching and learning pro-
cesses. Each team practiced different learning and teach-
ing processes such as the CD group relied entirely on the 
courseware while CL only group practiced collaborative 
learning principles i.e., team discussions while solving 
word algebra problems. The CDiCL group took the mid-
dle path i.e., using CDiCL with CL discussions. The con-
trol group took the conventional style. Weekly the 4 
groups participated for 1 hour only for 8 weeks consecu-
tively. We predicted different learning outcomes from 
different learning processes. To develop CDiCL a method 
called ADDIE designing principles was used where it 
underwent analysis, design  

incorporating story boards and media selection; devel-
opment where programming using Flash MX2004; pilot 
testing at two different places and the actual Implementa-
tion and finally the evaluation. 

With regard to Figure 5 below, the CDiCL was used in 
the Experiment stages where the participating students 
were guided using the courseware and the pre and post 

test were marked by the researcher and 2 other lecturers to 
kill biasness. 137 participating students volunteered in this 
research but some students pulled out in the middle of the 
experiment. At week 8, the Assessment and Evaluation 
were done. Below are few snapshots of a screen from the 
courseware.  

In Figure 5, any screen has 4 quadrants. The left part 
has 2 quadrants and the right part has 2 quadrants too. 
Now, the bottom right quadrant showed an animation part 
in solving problem called Difference in Two Squares. If 
the student wanted some hints, the next upper right quad-
rant will provide hint and by doing so, hopefully the stu-
dents can catch the clue / key towards getting correct 
answer. The animations have beautiful colors with it and 
visualist love many colours to learn effectively. Finally 
Figure 6 is the conceptual framework of this CDiCL. It is 
trying to convey that both information (text and visual) 
could be presented next to each other on the computer 
screen but before both information is relayed across the 
mind of the users, a second or two seconds was used to 
unload mental, cognitive overloading issues. The wiping 
of mathematical information happened at quadrant 3 of 
each screen. Mayer [8] ideas that the children cannot at-
tend to two different things at one time was not popularly 
done nowadays as the trend is the mobile users are using 
their brain to catch many things at one time. Example - 
motorists using mobiles while sitting behind their wheels! 

 
 

 
Figure 4.  Research Method – Quasi Experiment groups that took part 
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Figure 5.  Two screens from CDiCL Courseware 

 
Figure 6.  The Conceptual Framework 

 
Figure 7.  The Depth Structure in CDiCL 

 

Figure 7 is the map of the contents as available in the 
CD. It started with the Introduction. Then it gave out the 3 
modules called Revision, Test and Links. And from each 
module, for example REVISION, it gives some ideas on 
how many levels (breadth and depth) of each sub topic is 
will cover called pre-algebra, factorization and simplify. 
In order to maintain discipline, no student is allowed to 
get onto the test modules before they have covered all 
revision modules. This is enforced by the teacher himself. 
To conclude on this section, we have designed the materi-
al to be covered by 6 weeks (i.e., 6 hours of interactive 
learning). 

 RESULTS AND DISCUSSION V.
The result of the experiment was put in Table II below. 

From the Table 1, it can be seen that there is a statistically 
significant difference between Group Type and Post Test 
since the value of 0.009 is less than the 0.05 level. This 
means that there is an impact of the different teaching 
methods in KBP as proven by the experiment. A Post Hoc 
Test revealed CDiCL can help the students in number 
problems, fraction and factorization only but solving word 
problem and simplification warranted higher critical 
thinking and problem solving skills. This is an area that 
needs further research. 

Descriptive Statistics was CD only group obtained the 
highest gain score of 5.97 points, CDiCL got 5.62 points, 
Control group got 3.59 point and the last was CL only 
group with 1.98. From clinical interview some problem on 
team work, motivation and attitude had to be solved.  

The second interesting point achieved was proven from 
Table III below. We checked the work by the students 
again after the Post Test and we were positive that some 
errors was successfully solved. 
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TABLE II.   
TESTS OF BETWEEN-SUBJECTS EFFECTS 

Tests of Between-Subjects Effects 
Dependent Variable: Post Test     
Source Type III Sum of Squares df Mean Square F Sig. 
Group Type 331.546 3 110.515 4.032 .009 
Intercept 1149.227 1 1149.227 41.930 .000 
Pre Test 2385.997 1 2385.997 87.053 .000 
Error 3206.801 117 27.409   
Total 21254.250 122    
Corrected Total 6193.756 121    
a. R Squared = ,482 (Adjusted R Squared = ,465)   

TABLE III.   
FREQUENCY AND TYPES OF ERRORS SOLVED AMONG PARTICIPATING STUDENTS 

Level/type of errors Carelessness Negative sign symbols change side – change sign Transposing Incorrect concept 3! = 3 +! 
Pre Test 34 59 39 67 12 
Post Test 27 43 30 43 7 
Differences 7 16 9 24 5 
Percentage improvement  20.5 27.1 23.1 35.8 41.7 

 
Table III shows that there are some improvements 

across the types of errors made when CDiCL was used 
within 8 consecutive weeks. CDiCL provided two things 
called firstly drill and practice and most importantly by 
collaboration, discussing over the terminal some under-
standing was achieved. It seems that incorrect concept like 
3! and 3x was solved most impressively. The least suc-
cess was careless mistakes. I opined that careless is part 
and parcel of learning if the students came into the exami-
nation hall a bit late than they are supposed to do. With 
limited time remaining and some personal difficulties, I 
think they rushed in answering the tests. However, the 
trend is some kinds of mistakes were carefully addressed 
in this work. And this is a big achievement because by 
solving this, the students can proceed doing calculus.  

 Lessons learnt from the experience A.
There were few interesting points learnt from building 

CDiCL. The ADDIE approach was taken as a guide. It 
covers Analysis, Design, Development, Implementation 
and Evaluation [8]. Writing the contents of the CD is 

creating the Story Board – the contents are put into the 
courseware using certain consistent format regarding 
colors, font size, interactivity, hypertext, and its objectives 
called implicit and explicit (Mohd Sazali, 2010). At the 
initial stage, the content must be examined by four people 
called Expert teachers in the subject area, Media Expert in 
recommending computer technology media and coding / 
scripting in Flash MX2004, Designer Expert gives advice 
on screen format, screen lay out and useful color from the 
screens, and Instructional Designer who looked things 
from the overall educational perspectives [12]. Rapid 
changes in technology and human habits using computer 
gadgets could turn their innovation into something obso-
lete within days thus de motivates many local developers. 
This happened when their product failed to catch the at-
tention of their own students. An example is CDiCL 
courseware which has to compete with other courseware 
plus learning management system [19].  

After spending 8 weeks in PKB, Malaysia - the teacher 
rubrics proposed is described in Table IV as follow: 

TABLE IV.   
PROPOSED TEACHER RUBRICS 

Attainment 
Levels 

Description Remarks 

1 Switch on the computer correctly, get on the 
internet without the teachers’ help  

Assuming that the computer laboratory is free from technical problems. 

2 Be able to locate correctly which software, 
courseware and which link to follow and they can 
explain intelligently why they are doing that task 
in the early part of a lesson and they can saved the 
body of knowledge onto their own thumb drives 
for future use at the end of the lesson per se 

The students are given a handout what to do in this 1 hour session in the computer 
laboratory. They are explained the objective of todays’ activities. Without this 
objective, every student may be lost in cyber space. 

3 After some time, given 6 questions the students 
can solve at least 3 of the problem posed on the 
lesson module say ‘pre-algebra’ 

There must be a target to achieve after 1 hour lesson. The teacher/facilitator must 
learn to listen more to her students. By listening we create extra confidence 
among computer users learning a subject content independently. 

4 After some time, the students can solve at least 4 
questions posed on the lesson module called ‘pre-
algebra’ 

Everybody can ask, “is the objective met?” If not, they have to consult their 
teachers. Try to listen more at some problem being discussed on the terminals. By 
listening we can gather what was understood correctly by the students. 

5 At the end of the lesson, the students can solve all 
the 6 questions and /or explore harder questions as 
given in the college algebra. 

What next after this lesson? By reflecting, the teachers can plan the most suitable 
activity after this computer session or the student can decide whether to repeat the 
lesson at other time or consulting her peers / teachers. Try and write 2 lines about 
was gained from listening episodes between participants in this limited period of 
time. 
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Without this sort of rubric, many teachers would be lost 
at being sidelined in a computer classroom [24]. Being a 
teacher, she wants to show her authority either physically 
or from the lesson content as well. Without authority, 
many teachers will be teaching using ‘touch and go’ con-
cept i.e., they will spend as little time as possible at each 
terminal and of course there is some danger when many 
teachers lost their focus in thinking about the next lesson 
proper and what are the pertaining issues resulted from 
past lessons. This is because they failed to monitor how 
each student is doing in his/ her mathematics and science 
subjects.  

 Discussion and recommendation B.
Results showed there was statistically significant differ-

ence between groups using CD with collaborative learning 
principles as compared to the control (conventional learn-
ing). Other than that there were nine things that need high-
lighting: first, they like learning algebra in Malay lan-
guage than English; second the CDiCL was best used 
within a short period of time say 15 to 20 minutes only, 
third they prefer pictures than text mode, fourth, they took 
longer time to acclimatize learning mathematics on the 
computers and fifth, it was important to build team work 
in order to get better learning outcome and six, the mean 
gain score between CDiCL and CD only was superior 
than CL only but the difference in gain score did not justi-
fy the cost of building the courseware as regard to devel-
opment time including pilot testing at two important plac-
es. Seventh, motivation and attitude among the users must 
be addressed using IT products [26]. Eighth, team build-
ing in collaborative learning was a must since many 
schools cannot afford one computer to one user at a time 
and ninth they must know the objective of the experiment. 
From PKB experience, slow learners brought few baggage 
like poor learning attitudes and low motivation in doing 
experiments. They need more time to understand why CL 
was used in pre-algebra [15]. The hardest hurdle was they 
did not understand English very well in spite of 11 years 
exposure at primary and secondary schools. A lot of trans-
lation was done by peers and myself and this slowed down 
few learning processes. Moreover they were weak in neg-
ative signs such as “ xxxx 522 =+! ”. The CD went 
for assessment and evaluation including reliability and 
validity checkup. Reliability was 60% and usability was 
80% [21]. Internal validity was obtained from Dr Mohd 
Farhan, a multimedia expert from UTHM. Assessment 
was done to check how the students were learning, how 
much they know about a particular topic and most im-
portantly the feedback from both students and teachers. 
But it was important to be aware that serious public exams 
are mostly done by pen and paper while the learning pro-
cesses at tertiary education – polytechnics and UTHM are 
mostly through LMS [13]. Future research could look at 
100% learning and assessment directly from the online 
method. Usability Testing was done i.e., checking whether 
the students feel comfortable to use the courseware as 
planned by the researcher over a certain period in time 
plus the best time period in using it; why they were not 
comfortable learning using it; issues on the font size, 
screen design, problems from the novice users, language, 
response time between issuing of questions and answers 
between the computer and human interactions. The con-
tribution of CDiCL to the body of knowledge was apply-
ing four specific quadrants of text plus picture modes 

through Hermann’s Brain Dominance Model [8,9]. 
CDiCL applied both text and visual modes in learning 
pre-algebra with the incorporation of collaborative learn-
ing principles among weaker set of students in a polytech-
nic, Malaysia as a sample. CDiCL used 4 quadrants per 
screen beginning from the left with text and before the 
users see the pictures, the text contents were removed. 
This was to focus on solving mathematics using picture 
plus benefits derived from discussion with their peers 
[15].  

 CONCLUSION VI.
This paper is about an experience derived from devel-

oping a courseware called CDiCL which was tried in a 
polytechnic, Malaysia. There are 137 students in 4 differ-
ent groups from cohort 2006 from Certificate Engineering 
programs and the result was promising where many stu-
dents using the CD only group and CDiCL group obtained 
more gain score than those from traditional and Collabora-
tive Learning only group. For future work, CDiCL can be 
put on the web for online activities but research is still 
going strong on web matrix usability testing as suggested 
by Hazwani [7]. One of the problems is accessibility. With 
better teaching and proper guidance the students can learn 
much deeper using these tools for their future. As teachers 
we must equipped ourselves with correct question tech-
niques. Possible research in future is this CDiCL must 
cater for random questions and there must be a program to 
catch which mistakes each student have made in each 
level of test. A link to certain dedicated web sites can be 
arrange so that after covering all the modules and question 
samples, the student can take more level of tests inde-
pendently and at any time at post SPM level / tertiary 
educations. Enhanced research is rebuilding the modules 
as contained in CDiCL so that it can run online. Few 
works is suggested here such as there must be segmenta-
tion of question based on taxonomy Bloom and each stu-
dent is alert towards what mastery level they have 
achieved at any instance. Next is to incorporate few types 
of attacks in solving any problem given out by the CDiCL 
because in mathematics , there are always few other 
methods proposed by other teachers from different coun-
tries and taking artificial intelligence is a good move since 
technology has improved a lot since the day we put a 
period to this article.  
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