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Abstract Design and Technology (DST) were introduced
at the Primary School as more emphasis is being placed on
technical and vocational skills nowadays. However, the use
of conventional teaching methods and the lack of teaching
aids have triggered students’ low achievement in the DST
subject. This study was conducted to identify the effect of
using DST learning portal on students’ achievement
compared with using conventional teaching method. A DST
learning portal was developed and used as an independent
variable in this study. A total of 32 year 4 students from a
Primary School were selected as respondents by purposive
sampling method. This study is quasi-experimental research
which uses pre and post-test as an instrument to identify the
achievement of students before and after using different
learning methods in the DST subject. In addition,
guestionnaire and observation checklist were used to collect
students' perceptions about the usability of DST learning
portal. The data were analysed descriptively by using
quantitative approach. The results of the independent t-test
showed that there was no significant difference in pre-test
achievement between treatment group (M =23.8, SD = 12.6)
and control group (M = 25.0, SD = 14.1); t (30) = 0.64, p =
0.79, while Mann Whitney U test results showed that the
post-test achievement of treatment group was higher than the
control group after using DST learning portal (U = 7.500, p
=.000). The level of usability of the learning portal was very
high according to the score obtained from the questionnaire
(88.15%) and the checklist (84%). These findings show that
the DST learning portal has a very high level of usability and
the use of portal can significantly improve students’
achievement in DST subject.
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1. Introduction

Aligning with implementation of the Malaysia Primary
School Standard Curriculum, Design and Technology
Subject (DST) was used as a substitute for the Living Skills
subject. This subject focuses on preparing 4, 5 and 6 year
pupils in primary schools with basic knowledge and skills
that enable them to gain knowledge, master the basis of
practical skills, design skills and apply the technology
towards producing critical, creative and innovative students.
(Bahagian Pembangunan Kurikulum, 2013).

The 21st century learning concepts are emphasized
throughout the new curriculum implementation. In this
context, teachers need to apply various types of teaching
methods to ensure students learn in an effective way.
However, there are still some teachers who practice
conventional teaching methods by using chalk and talk
strategy (Abu Bakar, 2008). This statement is also supported
by Sutaji (2015) which emphasizes that there are still many
educators who are more likely to use conventional teaching
methods in teaching and learning process.

Additionally, the use of conventional teaching methods
makes it difficult for students to concentrate and feel
motivated in learning process involving teacher-centered
methods. This is supported by the study of Jumiran (2014)
which found that conventional teaching methods have led to
lower student motivation in Mathematics learning and this
also affects the level of student achievement. The study of
Tukiran, Ariffin and Mohd Rozi (2012) supports this
statement by emphasizing that learning activities involving
conventional methods cause students to feel bored and
trigger the student's low achievement.
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In the context of education, motivation is important as it
determines the effectiveness of teaching and learning.
Therefore, motivation is often related to students’
achievement. The conventional teaching method will cause
the students to lose interest towards a subject and
subsequently fail to master the subject. The study of Ibrahim
(2015) supports the statement by proving the use of the chalk
and talk method had caused most of the students to be
unmotivated to learn and to have low achievement in the
Malay Language subject. According to Kassim and Zakaria
(2013), teacher-centered approaches can limit the potential
development of students and disrupt students' learning
performance.

Additionally, the hand tools in the DST workshop in
school are unable to accommodate the needs of the students.
Indeed, teachers can use it in the teaching and learning
process to replace stimulate active learning environment
among students. However, Supramaniyam (2015)
highlighted that the DST workshop at school is lack of hand
tools. As all of us know that, DST is an active-oriented
subject of hands-on learning and closely related to human
life. Insufficient supply of hand tools in school may cause
students to be unable to understand and master the skills in
this subject.

In addition, failure in providing hand tools and
conventional teaching methods has led to the low academic
achievements among students. This is because they are hard
to understand the concept or master the skills just by
imagination without any demonstration or practical session.
(Ashwin, 2004). This scenario coincides with Madar (2009)
who points out that students are having problems
understanding the concept or mastering a skill due to the
absence of appropriate equipment. This statement was also
supported by Razali (2001) where the absence of appropriate
hand tools is the cause of students facing serious problems in
understanding the concept and mastering the skills.

Conventional teaching method is no longer in line with the
agenda of education in this era of globalization. Tukiran,
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Ariffin and Mohd Rozi (2012) emphasize that the use of
conventional teaching methods will cause students to feel
bored and unmotivated in learning. The use of learning portal
is an alternative way to overcome the problem. Learning
portal can help provide learning materials which combine
different types of media such as text, animation, graphics,
audio and video to maintain students’ attention and improve
their achievement. The use of learning portals not only
allows teachers to deliver knowledge effectively, but also
stimulates active learning environment among students.

The use of learning portal may ease teachers to design
learning content and conduct learning activities effectively.
It was found that the level of achievement in DST among
Year 4 students in a primary school was low due to the use of
conventional teaching methods without any teaching aids.
Therefore, it is desirable that a study be conducted to identify
the effectiveness of using learning portals to raise the
students’ achievement in the DST subject among year 4
students. Thus, this study was conducted to develop a
learning portal, then study the effect of its use on student
achievement in DST and to identify student perceptions on
the usefulness of the learning portal.

2. Methodology

In this study, quasi-experimental design is used and it
involves a control group and a treatment group. Comparisons
were made first based on the pre-test achievements between
treatment group and control group. After that, the treatment
group used DST learning portal as an intervention whereas
the control group doesn’t receive any intervention. The
achievement of both groups was compared after eight weeks
of learning to see the effect of using the learning portal on
students’ achievement. Thus, two different learning methods
were used as the independent variables in this study while the
student’s achievement in Design and Technology subject
was determined as the dependent variable. The design of this
study is shown in figure 1 as follow.
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Figure 1. Quasi-experimental design in this study
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2.1. Population and Sampling Method

This study involved 32 Year 4 students from a National
Primary School in Batu Pahat district, Johore State.
Purposive sampling method is used to determine the sample
of the study. Researchers chose a class of 32 pupils which
had low achievement in Design and Technology subject as
the sample of this study. Among them, 16 students were
grouped as treatment groups and 16 students were grouped as
control groups. In the sampling process, the researcher
ensured that the academic achievement between the
treatment group and the control group was equivalent to
avoid any bias in this study.

2.2. Research Instruments

This study uses pre and post-test, checklist and
guestionnaire to collect data and analyse data. Pre and post
tests were used to compare the students’ achievement in
Design and Technology (DST) before and after the use of
learning portals. Besides, researchers used questionnaire to
collect data on the usability of the DST learning portal in this
study, as perceived by treatment group students. Meanwhile,
the observation checklist is used to support students'
perception of the usability of DST learning portal.

For the pre and post-test, a total of 15 items were
developed by the researchers. Only 10 items where the
difficulty index was between 0.21 and 0.80 and the
discrimination index above 0.21 was accepted as pre and
post-test items in this study. The questionnaire in this study
was adapted from Qureshi and Irfan (2009) on the evaluation
of the usability of learning portals. A total of 20 items were
developed to assess the usability of learning portals in
teaching and learning for Year 4 Design and Technology. To
maintain the validity and reliability of this study, pilot
studies were conducted to identify the reliability of the
questionnaire. The Alpha Cronbach value gained is 0.717.
Based on the interpretation of the Alpha Cronbach value by
Bond and Fox (2007), this finding showed that the items in
the questionnaire are good and acceptable to use in real
studies.

Other than questionnaire, researchers used a checklist to
record the behaviour or actions of students indicating the
usability of the learning portal. According to Idris (2013), a

Table 2.

checklist is a tool used by the researchers to record the
frequency of behaviours, words or actions of the student. In
this study, the checklist has been used along the learning
process of the treatment group to serve as a support for the
data gained from the questionnaire on the usability of the
learning portal.

2.3. Data Analysis

In this study, researchers used an independent t-test and
Mann Whitney U test to identify whether there was a
significant difference between treatment group and control
group in students' achievement before and after using
learning portals. Besides, frequency and percentage score
were used to analyse the data on the usability of the learning
portal as perceived by students.

3. Results

The total number of respondents in this study was 32
people. To avoid any bias in this study, the number of
respondents distributed in both groups was the same, where
control groups and treatment groups had 16 respondents
respectively. Both control and treatment groups have the
equivalent number of male and female students, namely 7
male students and 9 female students, as shown in Table 1.

Table 1. Respondent demographics

Group Male Female Percentage
Treatment Group 7 9 50
Control Group 7 9 50

Independent t-test was conducted to study the differences
in the pre-test achievement between the treatment group and
the control group before using different learning methods.
The study found that there was no significant difference in
pre-test achievement between the Treatment Group (M =
23.8, SD =12.6) and Control Group (M = 25.0, SD = 14.1); t
(30) =0.64, p=0.79. In conclusion, there was no significant
difference in pre-test achievement between the treatment
group and the control group before using the Design and
Technology (DST) learning portal. The result was shown in
Table 2 as follow.

Independent t-test result for pre-test achievement between two groups

Variances

Levene's Test for Equality of

t-test for Equality of Means

F Sig.

t df Sig. (2-tailed) |Mean Difference

Pre-test

Equal variances assumed .228 .636

-.264 30 793 -1.250
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Mann Whitney U test has been conducted to identify the
differences in the post-test score between the treatment
group and the control group after using the learning portal.
From the results obtained, it can be concluded that the
post-test score in the treatment group is higher than the
control group (U = 7.500, p =.000). In conclusion, there was
a significant difference in the post-test score between the

learning portal were involved to give their perception on the
usability of the DST learning portal. Table 4 shows the
usability of learning portals according to students’
perception.

Table 3. Mann-Whitney U test result for post-test achievement between
two groups

treatment group and the control group. The treatment group Posttest
gained a higher achievement than the control group after Mann-Whitney U 7.500
using the Design and Technology learning portal. The result Wilcoxon W 143.500
of Mann Whitney U test was shown as in Table 3. 7 -4.609
espondents ageed with 20 s nthe questonmaire vt Ao S, i
percentage score of 88.15%. Only 16 students from the & Grouping Variable: Groups
treatment group using the Design and Technology (DST)
Table 4. Usability of learning portals according to students’ perception
Item Statement ves No
f % f %
1. Instructions in this portal are easy to understand. 15 93.8 1 6.3
2. The text in this portal is easy to read. 15 93.8 1 6.3
3. I like the colourful text in the portal. 13 81.3 3 18.8
4. I like the colourful background in the portal. 10 62.5 6 375
5. The pictures in this portal caught my attention. 14 87.5 2 125
6. Learning is fun with the presence of background music. 12 75.0 4 25.0
7. The videos in this portal are very interesting. 14 87.5 2 12.5
8. The videos in this portal help me in learning. 16 100 0 0
9. The notes provided are easy to understand. 14 87.5 2 125
10. The notes provided help me to revise what I've learned. 15 93.8 1 6.3
11. The navigation buttons are user-friendly. 13 81.3 3 18.8
12. This portal is easy to access. 14 87.5 2 12.5
13. This portal caught my attention. 16 100 0 0
14. This portal motivates me in learning DST. 16 100 0 0
15. This portal makes it easy for me to master the learning. 15 93.8 1 6.3
16. The quizzes help to improve my knowledge retention. 15 93.8 1 6.3
17. The formative assessments help reinforce learning. 16 100 0 0
18. I like to learn by using this learning portal. 16 100 0 0
19. | am interested in using learning portals for other subjects. 12 75.0 4 25.0
20. :ﬂﬁgf the learning portal as a learning method compared to a regular learning 1 68.8 5 313

N = 20, percentage score = 88.15%.
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In addition, the percentage score obtained through the
checklist about the usability of the learning portal was 84%.
The findings of the data analysis from the questionnaire and
the checklist showed a score of 88.15% and 84%
respectively. The results showed a very high degree of
usability for DST learning portal according to students'
perception.

4. Findings and Discussions

Before using the Design and Technology (DST) learning
portal, the students’ achievement in the DST subject was low
where the mean score in treatment group was 23.8 marks,
while the control group was 25.0 marks. These two groups
used conventional learning methods before this study was
conducted. This proves that the use of conventional learning
methods without using appropriate teaching aids will result
in a low level of students’ achievement.

There was a significant difference in the achievement of
students between the treatment group and the control group
after using the learning portal. The academic achievement of
the two groups at the beginning of this study was the same
before the independent variables were manipulated. The
difference in post-test achievement proved that the use of
DST learning portal in teaching and learning has improved
the treatment group's achievement from 23.75 (pre-test mean
score) to 68.13 (post-test mean score).

At the end of this study, the achievement of students using
the DST learning portal was higher than the control group
students who followed conventional learning. This is in line
with Sardi @ Mohd Yusop's (2009) study that proved that
the use of the My-Arab Portal has increased the level of
student achievement as well as supported the acquisition of
students effectively in the context of reviewing,
understanding of new knowledge, training and stimulating
memory. The effective use of learning portals incorporating
technology and multimedia is also supported in the study of
Sutaji (2015) which emphasizes that the teaching and
learning process which is assisted by the use of technology
and interactive multimedia materials can help convert
abstract theories or information into dynamic and interactive
learning patterns.

Indeed, the use of learning portals can improve students’
performance effectively compared to conventional learning
methods. This statement is supported by Hussin, Rasul &
Abd Rauf (2013) who agreed that the use of learning portals
can help students to master a concept more effectively.
Additionally, Mohd Najib, Abu Bakar and Othman (2017)
point out that the use of learning portals in the teaching and
learning process can provide a conducive learning
environment and at the same time give a positive impact in
creating quality learning. In conclusion, educators should
take steps in practising the use of learning portals to improve
the effectiveness of teaching and learning, as well as attract
students' interest and concentration through intense planning.

In order to design and develop an effective learning portal,
the usability of the learning portal shall be subject to the prior
consideration. This is to prevent any disturbance or technical
errors that may interrupt the teaching and learning process.
In this study, researchers developed a DST learning portal
and used it as intervention learning method for treatment
group. Students' perceptions about the usability of DST
learning portal were then collected through questionnaire
and checklist, then analysed by using the percentage score
obtained.

The findings showed that major respondents agreed with
20 items on the usability of learning portal with a percentage
of 88.15%. Among the 20 items, 100% respondents agreed
on the 8th, 13th, 14th, 17th and 18th item. All the
respondents agreed that “the videos in this portal help me in
learning,” "formative assessments helped reinforce
learning,” "this portal caught my attention”, “this portal
motivates me in learning DST" and " | like to learn by using
this learning portal.". The perception of students pointed out
that the videos and the formative assessments provided on
each topic can help them to reinforce the knowledge they
learnt. Videos that combine multimedia elements such as text,
animations, graphics and audio were used in the learning
portal as the main inputs where students will acquire all the
knowledge through it. Zainul, Abdul Malek and Basharudin
(2017) have proven that using videos in teaching and
learning can have a positive impact on students’ academic
achievement in their study. In addition, the formative
assessments in the learning portal play an important role as
reinforcement learning, as well as an assessment tool on
students' mastery of knowledge. Othman (2016) describes
the importance of the use of learning assessments in the
teaching and learning process as it played a role in
reinforcing  students' learning and improving the
effectiveness of teaching and learning process towards
achieving learning objectives.

In addition, all of the respondents agreed with statements
such as "this portal caught my attention”, "this portal
motivates me in learning DST™" and " | like to learn by using
this learning portal”. These statements prove that learning
portal that developed based on the ARCS model is attractive
and can motivate students in learning DST effectively.
Previous studies have shown that the use of the learning
portal can boost students’ motivation in learning. Che Wan
(2007) in his study proves that the use of the learning portal
in teaching and learning has improved students’ motivation
in learning. The findings of Mohd Sadri (2010) also support
these statements by proving the use of interactive learning
portals had successfully maintained students’ concentration
in the learning session.

However, among the 20 items in the questionnaire, the 4th
item showed the lowest percentage score where only 62.5%
(10) respondents agreed that "1 like the colourful background
in the portal”. In the DST learning portal, each section and
each page had a very colourful background. According to
Yoes (2014), plenty of colours will influence the
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concentration and understanding of the students in the
learning process. Based on these findings, it can be
concluded that the colourful background of the learning
portal is less favourable to the user. This is because the
colourful background makes the students' concentration
distract away from the learning content, and even worse, they
will only focus on the colourful background. Therefore,
educators should use colours precisely in the design and
development of materials to avoid distracting the
concentration of the students.

5. Conclusions

It can be concluded that the use of the Design and
Technology (DST) learning portal could significantly
improve the achievement of Year 4 students in DST. Before
the study was conducted, the achievement of both the
treatment group and the control group was equivalent.
However, after researchers manipulate the independent
variables, there is a significant difference in achievement
between the treatment group and the control group, in which
the treatment group achieves higher scores than the control
group. In addition, the majority of respondents from the
treatment group agreed that the usability of the learning
portal in this study was very high. This is because the use of
multimedia, interactive activities, as well as portal designs
that align with the learning objectives, had given a positive
impact on creating effective learning among students. Thus,
it can be concluded that the learning portal used in this study
has a very high level of usability and can significantly
improve the achievement of Year 4 students in DST.
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