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Abstract: Site management is critical in construction, but from the observation made, the 
issue is about documentation and reporting compilation which is difficult and wastes time to 
analyze productivity rate. The issues are specified for key in data for manpower and 
machinery of mast installation for overhead catenary system (OCS) that uses the standard or 
traditional way such as daily site report in main office Kluang, Johor. This report is to 
develop an application of daily site report for assessment of productivity rate using Ionic 
Framework. The outcome of this development was tested in term of functionality to 
collected data using E-DSR and the respondents show 100% agreement on this product. 
Finally, this product can be used to produce productivity rate in OCS. 
 
Keywords: construction management, development, application, productivity rate, ionic 
framework 
 
 
1. Introduction 
 
Civil engineering technicians and technologists assist civil engineers in planning, designing, 
and constructing infrastructure and development projects. The construction industry is 
notorious for its resource planning, risk management, and logistic issues, resulting in design 
flaws, project delays, cost overruns, and contract conflicts (Akinosho, 2017). As a 
consequence of utilising energy and consuming resources, the construction industry has a 
significant adverse effect on the environment, manufacturing waste materials and 
emitting greenhouse gases (Trindade et al., 2020). As a result, all of these have negative 
environmental consequences for the ecosystem. According to Hossain and Ng (2020), the 
need of incorporating sustainability in civil construction has been recognised in recent years. 
Furthermore, industries and organisations understand the value of safeguarding the future 
while achieving success in the present. Sustainability is most often understood as combining 
three pillars into design: economics, environmental, and social concerns (Braham, 2017). 
As the importance of sustainable development grows, more publications on sustainability 
in the building are being released. Sustainable, creative, and efficient structural design is 
recognised as is a model for structural health monitoring of high-rise structures, including 
sustainability in high-rise building design and integrated planning for sustainable 
construction (Zavadskas et al., 2017). 

mailto:famela.jane98@gmail.com
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Site management is critical in construction, but from the observation made, the issue is about 
documentation and reporting compilation which is difficult and wastes time to analyse 
productivity rate. When in site, a daily site report is an essential document for the collected 
data. The data such as time, manpower, machinery and others are vital to measure the 
productivity rate. These issues can be proved by using the studies that had been made before. 
Corporate social responsibility (CSR) actions may be effectively communicated via various 
media, including CSR reports, annual reports, company websites, and social activities, 
including creating links with non-governmental organisations. However, there is no such 
systematic content analysis technique (Liao,2017). Key in the data to  the datasheet by 
referencing from other documents is wasting time. This was already proved when most of 
the studies mentioned these issues in construction management and other management. 
For example, Oswald (2018) stated that although there is minimal evidence on the 
usefulness of safety observation reporting (SOR) in reality, many big construction 
companies employ it as part of their site safety management system. Despite its excellent 
intentions, the SOR system has issues. These included: significantly increased 
administration to deliver predictable data; poor data quality; an unwelcome focus on the 
number of reports rather than their content; their use as a tool to assign individual or 
organisational blame; and the perception that the SOR forms were being censored before 
they reached the health and safety team, which eroded trust between the workforce and 
management. Document management is a difficult task. Contracts, compliance paperwork, 
drawings and specifications, and other documents all help to guarantee that a project runs 
well. These papers are crucial in the building process (Chalhoub and Ayer,  2018). 
 
Failure to manage issues, which transmit crucial observations, may result in delays, quality 
difficulties, or even the total loss of the software project. Various project stakeholders, such 
as project managers, developers, and even end-users, utilise issue trackers jointly (Mikko, 
2021). Internet of thing (IoT) is commonly used in building projects to improve 
communication between multiple stakeholders throughout the design and construction 
stages (Svalestuen, 2017). However, IoT implementation in construction project 
monitoring has been hampered by various challenges such as the unpredictable speed 
of work, constantly changing site surroundings, and the necessity for frequent 
synchronisations (Sheikhkhoshkar et al., 2019). IoT is one of the solution that can be made 
for the issues which is using Ionic and firebase. It is seen that the issues in management not 
only in construction but also in other businesses, but this study will focus on management 
in site construction. More specifically, it is about the problem key in data for the mast 
installation for overhead catenary system (OCS) that uses the standard or traditional way 
such as daily site report. Thus, the solution for these issues can be solved by using 
technology which is by creating a platform for building mobile experiences with the web 
that called Ionic Framework and Firebase as it database. Technology systems or technical 
systems are defined as machines that apply technology by accepting an input, modifying 
it according to the system's intended function, and then creating an output. The most 
fundamental type of technology is the creation and use of simple tools. The innovation using 
technology can make any documentation for construction be paperless. These will gave lots 
of advantages to the companies’ such reduce money to buy paper (Selbst et al., 2019). 
 
This study was for China Rail Johor Gemas Railways (CRJGR) project. The China Rail Johor 
Gemas Railways (CRJGR) has five sections which are from Gemas to Johor Bahru. Figure 
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1 below shows the location of each area for installation mast OCS in five sections but this 
study focus at main office at Kluang, Johor which is in section three. Site engineer in each 
section has to do their daily site report for reporting to the office and keep it as data for 
the planner engineer. This study focuses on making planner engineers work easier on 
tracking the data from the daily site report. The application that will develop will quickly 
collect the data and analyse it to measure the productivity rate. The number of output 
divided by the volume of inputs is frequently referred to as productivity rate (Parc, 2020). In 
other words, it assesses how effectively a country's production inputs, such as labour and 
capital, are employed to generate a particular amount of output. Productivity rate is a crucial 
source of economic development and competitiveness, and it is used as the basis for 
many international comparisons and evaluations of country performance (Dieppe et al., 
2021). Productivity rate, for example, is used to look at the effects of product and labour 
market laws on economic performance. Productivity rate is an essential factor to consider 
when calculating an economy's productive potential (Daraio et al., 2018). This application 
will improve the productivity rate by collecting all the data in the site and the data will 
accumulate in the database. From the data that already restore in database which is in 
firebase database. The data will analyse automatically in the application to produce the 
productivity rate. This application can be used for site engineers, site supervisors and 
planner engineers. The data of this productivity rate will be focusing on OCS for mast 
installation. This study will use the observation, engagement which is interview and self - 
experiences method to create the problem statement and research to study more about the 
application. As the result, the method that will be used is a questionnaire. The questionnaire 
will distribute to only 15 selected engineers in construction site. 
 

 
Figure 1. Locations of site project. 

 
The aim of this study is to develop daily site report application for productivity rate 
assessment that can solve the issue of documentation, reporting compilation and tracking 
in site management that had been stated in the problem statement which is to identify the 
issues of data collection for manpower and machinery in mast installation of overhead 
catenary system (OCS). Besides, to develop a daily site report application that can collect 
manpower and machinery data for mast installation of overhead catenary system (OCS) 
using Ionic Framework and to evaluate the effectiveness of daily site report system in term of 
functionality. This study focuses on mast installation OCS, but the application can be used 
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for other elements as long as needed for track and productivity rate. In construction, the 
engineer will always use the productivity rate to plan ahead of the progress of the 
construction. This application is expected to be used in not only construction companies 
but also in management. Due to the tracker and productivity rates are used  in construction 
and  used in  other management companies. This application is not only sustainable, but 
it also keeps introducing IR 4.0 to companies and let them practice using applications 
instead of papers. 
 
2. Materials and Methods 
 
The method that been used for findings the targeted person, problem and the details of the 
problems are using observation, engagement which is through interview and self – 
experiences. Table 1 below show the description of the method that had been used. While 
Figure 2 is about the findings after the observation, interview and self – experiences. From 
the Figure 2, it is known that the aim people for the project are planner engineer, site engineer 
and site supervisor because they related. For example, site engineer and site supervisor are 
collecting the data from the site and the data will be given to planner engineer for producing 
the productivity rate that to compare the actual progress in site and planning progress. The 
issues that had been identified is regarding the site management documentation. 
 

Table 1. Research Method used address Research Objectives. 
Method      Details  

The observation had been made since week 1 during Work 

Observation 
 
 

Engagement:  Interview 
 
 
 

Self – experiences 

Base Learning (WBL) to find the problem in company. The 
issues that had been identified is regarding site management for 
documentation part. 
From the interview with the planner itself, it is proved that it 
Quite difficult to track the data for mast installation due to lots 
of data since CRJGR project has 5 sections. 
As for self – job scope during WBL, supervisor gave a task to 
track the date of working progress. This task took too much Time 
due to lots of Daily Site Report (DSR) from each section. 
The date of construction progress is referencing DSR. 
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Figure 2. The process of this study. 

 
2.1 Identify Main Problem 
 
It is already defined the problem or issues in the company. It is about documentation, 
reporting compilation and tracking data which is difficult, wastes time and non-
sustainable to measure productivity rate. One the task that had given by mentor industry 
is key in the data from the daily site report in Aconex sever to produce the productivity 
rate for mast installation in 5 sections. It is wasting time due to lots of daily site 
report since 31st October 2019. This documentation not only occur in this company but 
also in others company. Aconex sever is the software where all the documentation of the 
company is kept. Figure 3 below shows the Aconex sever while Figure 4 shows the 
productivity rate template for mast installation. From this problem, the next phase is 
will introduced the solution. 
 
 
 

 
Figure 3. Aconex application 
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Figure 4. Spreadsheet of productivity rate. 
 

 
2.2 Idea for Problem Solution 
 
As the problem is regarding the documentation and reporting compilation which is wastes 
time due to many data, non-sustainable and difficult to measure productivity rate. These 
traditional or usually methods that only using paper for daily site report will develop to 
modern way which is using application that is sustainable, easy to use, save time 
and direct analysing data. Sustainability pillar number 2 which is Advanced Design 
Software (Use software and database for planning, simulation, dimensioning etc). 
Figure 5 below shows the transformation in this project 

 
 

 
Figure 5. Transformation in the Project. 
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2.3 Prototype 
 
Prototype create in order to study the issue solutions created in the previous stage. 
Prototypes may be shared and tested inside the design team, in other departments, or on 
a small group of individuals who are not part of the design team. This is an experimental 
phase whose goal is to find the best solution for each of the challenges highlighted in the 
previous three phases. The answers are implemented in the prototypes one by one, and 
based on the users' experiences, they are either approved, enhanced, and re-examined, 
or rejected. By the conclusion of this stage, the design team will have a better 
understanding of the product's restrictions and issues, as well as a better understanding of 
how actual users will behave, think, and feel while engaging with the final product. 
Figure 6 below shows the prototype of this project and Table 2 is regarding how to 
use it. This prototype is development of daily site report to the application. 

 

 
Figure 6. Prototype of E-DSR.  
 
Table 2. Procedure using E – DSR. 

Process Details 
A The user has to enter their staff ID. Then press the “start” button to fill in their details 

of daily site report. 
B The user has to fill in the details at the site construction as record for daily site report. 
C The user has to fill in the details of manpower and machinery as record for daily site 

report. 
D This part is for weather details. The user needs to record the weather an hour. First, 

they need to press the time and the icon will pop up. Then, they will need to choose 
the weather for that time. 

E They should put their digital or photo of signature. Then press the “end” button finish 
their daily site report and all the data will store in database for analysis. 

F To see the analysis either by days, weeks or months can be seen by press the “Data 
Analysis” button. The three items are manpower, machinery and productivity rate. 
These analyses will produce automatically. 
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2.4 Application Development 
 
The application develops by using Ionic Framework. This application renamed as E – DSR 
can function as collecting data, analyse data and measure productivity rate. Figure 7 
below show the flowchart how this application function. The details of each items are 
explaining in Table 3 while figure 8 below shows the flowchart in developing the 
application. 

 
 

 
Figure 7. Flowchart of the study. 

 
 

Table 3. This is a table Explanation of Application E – DSR. 
Function Details 

Data Collection 
 

This application function as data collection. The users such as site 
engineer use it to key in the data such as manpower and machinery 
or others element depending on their site. As for this product, it will 
be focusing on mast installation in railways. This application will be 
collecting all the data in the site and the data will accumulate in the 
database which is using Firebase Database. 
 

Analyse Data 
 

The data will automatically generate and analyse in the application. 
This is because all the data can be seen in the application. 
 

Measure 
Productivity Rate 

The productivity rate will automatically generate and produce in the 
application. 
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Figure 8. Flowchart of E – DSR development. 

 
Figure 9 below show the coding that using Visual Studio Code. The first step for 
developing this application is creating coding. Coding means the act of giving anything 
a code in order to be classified or identified. 

 

 
Figure 9. Programming for E – DSR development. 
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Figure 10 below show the second step which is developing server application using 
Ionic Framework. While Figure 11 below show the interface of E-DSR that already 
developed. 

 

 
Figure 10. Server of application 

 

 
Figure 11. Interface of E – DSR development 

 
Figure 12 below show the account for firebase of database. Firebase of database act as 
storage for the file to back up. 

 

 
Figure 12. Firebase of database 
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Figure 13 below show how to operate or run the application and table 4 below is the 
explanation of the application. 

 

 
Figure 13. Content of E - DSR. 

 
Table 4. Instructions for using the E – DSR.  

Legend    Details  
A. This is for admin view page. The admin will login using the email that 

had been provided. 
B. The admin can view these 3 items. Admin can manage the user. 
C. Admin can view the documents and the statistic is data of productivity 

rate. 
D. In this section, the admin can add or remove users. Admin also can 

change other users to admin 
E. This section is for adding the users. 
F. The productivity rate data that already measured by using data from 

the documents 
G. Enter ID to login. The key in the data section. This section is for the 

engineer to fill in their daily site report 
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2.5 Validate of Application 
 
After the application been developed, it will validate or prove the effectiveness of the 
function. The method that will used to validate this application is the standard 
method which is questionnaire method. A questionnaire is a popular data gathering 
strategy that is an important aspect of any research project. According to Ikart, E. M. 
(2019), pretesting a questionnaire is a basic way for determining whether a 
questionnaire may cause problems for respondents or interviewers in advance. As a 
result, seasoned researchers and survey methodologists have deemed questionnaire 
pretesting essential. There are a few crucial factors when it comes to survey 
questionnaire design best practises. Establishing pertinent information, study aims and 
objectives, data gathering techniques, questionnaire clarity and writing style, question 
structure, appearance and feel, the flow, and questionnaire pretesting are only a few of 
them (Ikart, 2018). 

 
The questionnaire will be created using Google Form. Fatria and Listari (2017), 
mentioned that Google Drive might make teaching and learning more dynamic and 
inventive, resulting in learning-based learning. Iqbal, M., Rosramadhana, Amal, B.K., 
and Rumapea, M.E. (2018), the Google Form as a tool for assigning Social Science 
courses. The assignment may be completed online using the following link. There 
are many templates in google form that can be used to make a questionnaire. The 
questionnaire was distributed by WhatsApp on the site. This project distributed the 
questionnaire 15 selected which is planner, site engineer and site supervisor. The video 
on how to use the application was also uploaded in the YouTube page 
(https://www.youtube.com/watch?v=AkS6z-AKccg). Figure 14 below shows the 
distribution questionnaire on site. 

 

 
Figure 14. Questionnaire distribution in site 

 
3. Results 
 
The failure management regarding the documentation especially in daily site report 
in the construction due too much papers to handle. Regarding this issue, application 
had been developed which is E – DSR. This application is a fantastic approach to 
gather, assess and compute the productivity rate. The data will be simpler to track as a 
result. It is anticipated that the programme will be created to make chores or occupations 
easier for planning engineers, site engineers, and site managers. Additionally, the 

http://www.youtube.com/watch?v=AkS6z-AKccg)
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company now uses paper for daily site reports, which is not sustainable, especially in a 
sustainable environment, in an effort to reduce paper waste. This programme not only 
promotes IR 4.0 to businesses and gives them the opportunity to practise using the 
Internet of Things (IoT) in place of paper, but it is also sustainable. 

 
This application function as data collection. The users such as site engineer use it to key 
in the data such as manpower and machinery or others element depending on their site. 
As for this product, it will be focusing on mast installation in railways. This application 
will be collecting all the data in the site and the data will accumulate in the database 
which is using Firebase Database. The data will automatically generate and analyse in 
the application. This is because all the data can be seen in the application. The 
productivity rate will automatically generate and produce in the application. The result 
shows from the questionnaire that has been distributed to selected respondents which 
consists of Site Engineer, Planner Engineer and Site Supervisor Quantity. These surveys 
have been conducted to 15 respondents. This survey conducted to know the 
effectiveness of E – DSR. The results obtained will present a complete of result and 
analyzes of the study in the form of tables, graphs and figure so that the key information 
is highlighted. 

 
3.1 Data Analysis 

This questionnaire has three sections, Section A, Section B, Section C and Section D. 
Section A is about the background information. The background and respondent 
information is shown in Section A. Section B is for data collection with is to identify the 
issues of data collection for manpower and machinery data in mast installation of overhead 
catenary system (OCS). While Section C is for development of application and Section 
D is for to evaluate the effectiveness of daily site report application that can collect 
manpower and machinery data for mast installation of overhead catenary system (OCS) 
using Ionic Framework. 
 
3.2 Distribution of mean score (Agreement Level) 
In mathematics and statistics, the idea of mean is crucial. The most typical or average 
value among a group of numbers is called the mean. It is a statistical measure of a 
probability distribution's central tendency along the median and mode. It also goes  by 
the name "anticipated value". Su A type of psychometric response scale in which 
responders specify their level of agreement to a statement typically in five points. 

 
 

 
Figure 15. Mean score for 5 Point Scale (Norasmah & Sabariah, 2007; Norasmah & 

Salmah, 2011) 
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Cohen’s Kappa always ranges between 0 and 1, with 0 indicating no agreement 
between the two raters and 1 indicating perfect agreement between the two raters. 

 

 
Figure 16. Mean Score for 2 Point Scale (Ho et al., 2019) 

 
 
3.3 Respondents (Questionnaire) 

As for the questionnaire, the section A is regarding the details of respondent such as 
gender, age, occupation and work experiences. 

 

 
Figure 17. Percentages by the gender 

 
From Figure 17 above it can be seen that the 15 respondents consist of 10 (66.7%) male 
and 5 (33.3%) female. The difference percentage between male and female is 33.4%. 
This different expected due to there are more male working in site office than female. 
It is a logical when employer employed more male staff at site. Table 5 below show 
the summary of gender respondent. 
 

Table 5. Summary of gender respondent. 
   

Gender Respondent Percentages 
Female 5 33.3% 
Male 10 66.7% 
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Figure 18. Percentages of ages respondent 

 
From Figure 18 above it can be seen that the 15 respondents consist of 6 category of ages 
which is 20 to 25 years old, 26 to 30 years old, 31 to 35 years old, 36 to 40 years old, 41 
to 45 years old and 46 to 50 years old. The highest age is 26 to 30 years old which is 5 
respondents. Table 6 below show the summary of age respondent. 
 

  Table 6. Summary of age respondent.  
Ages Respondent Percentages 

20 to 25 3 20.0% 
26 to 30 5 33.3% 
31 to 35 2 13.3% 
36 to 40 2 13.3% 
41 to 45 2 13.3% 
46 to 50 1 6.67% 

51 Above 0 0.00% 
 
 

 
Figure 19. Percentages by the types of occupation. 

 
From Figure 19 above it can be seen that the 15 respondents consist of 3 category of 
occupation which is Site Engineer, Site Supervisor and Planner Engineer. The highest 
occupation is Site Engineer which is 8 respondents. Table 7 below show the summary of 
occupation respondent. 
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Table 7. Summary occupation respondent. 
Occupation Respondent Percentages  
Site Engineer 8 53.3% 
Site Supervisor 4 26.7% 
Planner 
Engineer 

3 20.0% 
 

 
 

 

 
Figure 20. Percentages by the work experiences. 

 
 
From Figure 20 above it can be seen that the 15 respondents consist of 3 category of 
work experiences which is below 2 years, 3 to 5 years and 6 to 10 years. The highest 
occupation is Site Engineer which is 8 respondents. Table 8 below show the summary 
of work experiences respondent. 

 
  Table 8. Work Experiences Respondent. 

  Work 
Experiences Respondent Percentages 

< 2 years 4 26.7% 
3 to 5 years 5 40.0% 
6 to 10 years 6 33.3% 
> 10 years 0 0.00% 

 
 

3.4 The Effectiveness between Data Collection and Respondent 
This part of analysis will analyse between section A and section B from the 
questionnaire. Figures below shows the analysis that taken from the questionnaire. 
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Figure 21. The often respondent using daily site report 

 
From Figure 21 above, it is show bar graph regarding first question in section B about 
how often the respondent using daily site report (DSR) in site. The ‘X’ axis of this 
graph is ages of the respondent and “Y’ axis is number of respondents. This question 
has scale which is 1 to 5 and 1 refer to rarely and 5 refer to very often. Majority of the 
respondent respond that they very often using DSR in site which is shown in the graph 
with black bar line while the red bar line is representing scale 4 that is often. The mode 
of this graph is female in age range 26 to 30 years which is 3 respondents. Percentages 
differences between the highest and lowest female is 40.0% while male is 20.0%. Mean 
is 4.87 while standard deviation is 0.339 and variance is 
0.116. Besides, majority respondent is at age range 26 to 30 years which is 5 
respondents. The result to be expected due to that DSR is used in site. According to 
Wu et al. (2021), every construction industry is using DSR in their site. 

 
 

 
Figure 22. Daily site report for reporting. 
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Figure 23. Daily site report for documentation. 

 
 
 
 

 
Figure 24. Daily site report for tracking 

 
From Figure 22 above, it is show bar graph regarding second question in section B about 
used of daily site report for reporting purpose. Meanwhile Figure 23 above, it is show bar 
graph for documentation purpose and Figure 24 is line graph for tracking purpose. The 
‘X’ axis of this graph is work experiences of the respondent and “Y’ axis is number of 
respondents. This question is “YES” “NO”. It is shown that all the respondents are 
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100.0% agree that they used daily site report for reporting when all the respondent answer 
“YES”. The mode of this graph is respondent with work experiences 6 to 10 years and site 
engineer is the highest percentages. Percentages differences between the highest and 
lowest site engineer is 12.5% while site supervisor is 25.0% and planner engineer is 
33.3%. Mean is 1.00 while standard deviation is 0.000 and variance is 0.00. The 
difference percentage between highest and lowest work experiences is 13.3%. The 
differences between YES and NO answer from the respondent is 100.0%. This result was 
expected because all the respondent used DSR in site. DSR is used for reporting and 
documentation to record the data from the site every day. As for tracking, it is used to 
know the productivity of the activities in certain day and planner can planned ahead the 
progress of the report. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 25. Histogram of purpose daily site report 
 
 
 
Figure 25 above shows the histogram that created from the data. The histogram is 
representing the purpose of daily site report which is for reporting, documentation and 
tracking. From the histogram, the mode is at age 26 to 30 years old. There are 3 range 
age that have the same frequency of respondent which is 2 respondents. 
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Figure 26. Summarize of data from daily site report 

 
 

 
Figure 27. The manageable of many documentations of daily site report 

 
From the Figure 26 above, it is regarding the easy to summarize the data from Daily Site 
Report while Figure 27 is regarding the manageable of many documentation of Daily Site 
Report. It is shown that all the respondents are 100.0% agree that they find DSR is 
quite difficult to summarize and manage when all the respondent answer “NO”. The 
mode of the data is Male due to the highest and most result from the graph which is 8 
respondents. The range of the respondent is 4 to 6 for years of experiences. The standard 
deviation and variance are 0 and 0 for both question. The differences between YES 
and NO answer from the respondent is 100.0%. This result was expected because too 
many DSR and it make too difficult to handle. As for this construction project, there 
are 5 sections and the manageable of DSR is not easy since too many documents. It will 
make the engineer confuse or error in data. 
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Figure 28. The major problem daily site report 

 
 
 
From the 28 above, it can be seen that amount of site engineer is greater than site 
supervisor and planner engineer which is as for site engineer, it is 8 (53.3%) people while 
site supervisor is 4 (26.7%) people and planner is 3 (20.0%) people. It also can be seen 
that amount of male is greater than female which is as for male, it is 10 (66.7%) people 
while female is 5 (33.3%) people. The mode of the data is male due to the highest and 
most result from the graph which is 10 respondents. The range of the respondent 3 to 8 
people as for occupation. The standard deviation and variance are 0.900 and 0.810. The 
difference percentage between highest and lowest of type occupation is 33.3%. The 
mean of the result is 1.912. The major problem for DSR is need much time to fill in 
followed by the papers will get wet easier. These 2 major problems are expected in the 
result due to the reason of their experiences in the site. 
 
 

 
3.5 The Effectiveness between Development of Application and Respondent 
 
This part of analysis will analyse between section A and section C from the 
questionnaire. Figures below shows the analysis that taken from the questionnaire. 

 

Sometimes the paper got missing 

Need to bring own pen 

The papers easy to get wet when raining 

 
Need much time to fill in 

0 1  3 4  6 7  9 

Planner Engineer Site Engineer Site Supervisor 
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Figure 29. The development of daily site report application 

 

 
Figure 30. The effectiveness of E – DSR 

 
From Figure 29 and Figure 30 above, it is show bar graph regarding question in section 
C. As for graph in Figure 29 it is about the relevant for Daily Site Report to develop into 
application while graph in Figure 30 is regarding saving time and easy to manage. It is 
shown that all the respondents are agree that E – DSR application is relevant to develop. 
All of the respondent also agreed that this application can save lot of time and easy to 
manage. It is shown that all the respondents are 100.0% agree when all the respondent 
answer “YES”. The mode of the data is male due to the highest and most result from 
the graph which is 10 respondents. The standard deviation and variance is 0.00 the uses 
of DSR while the mean is 1.00. The differences between YES and NO answer from the 
respondent is 100.0%. 
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Figure 31. Design satisfaction of E – DSR 

 
From the Figure 31, it is show bar graph regarding question in section C. It can be seen 
that amount of male is greater than female which is as for male, it is 10 (66.7%) people 
while female is 5 (33.3%) people. While the highest ages are 26 to 30 years old. It is 
shown that all the respondents are agree that they satisfy with the design of this 
application. The mode of the data is 5 dues to the highest result from the graph. The 
median also 4.73 while the standard deviation and variance is 0.442 and 0.195. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 32. Histogram of Satisfaction of E – DSR 
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Figure 32 above shows the histogram that created from the data. The histogram is 
representing the satisfaction of daily site report which is for development, time, 
manageable and sustainable. From the histogram, the mode is at age 3 years working 
experiences. 

 
3.6 The Effectiveness between Application and Respondent 
 
This part of analysis will analyse between section A and section D from 
the questionnaire. Figures below shows the analysis that taken from the 
questionnaire. 

 
Figure 33. The functional of E – DSR 

 
From Figure 33 above, it shows the respondent feedback regarding the effectiveness using 
E – DSR application. Majority respondent indicate on scale 4 and above which is the 
respondent agree that the application was effective. It is proved that all the respondent said 
that using E –DSR would able to complete the task quickly, will increases productivity, 
improve performance and enhance the effectiveness on the job. The median also 5 while 
the range of the result is only between 4 to 5. The standard deviation and variance is 
0.488 and 0.238 for effectiveness of the E – DSR while mean is 4.67. Meanwhile, the 
standard deviation and variance is 0.458 and 0.210 for improve the performance of the E 
– DSR while mean is 4.73. As for increases the productivity, the standard deviation and 
variance is 0.488 and 0.238 for improve the performance of the E – DSR while mean is 
4.67. As for able to complete the task quickly, the standard deviation and variance is 0.507 
and 0.257 for improve the performance of the E – DSR while mean is 4.60. 
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Figure 34. The useful, easy and understandable of E – DSR 

 
From Figure 34 above, it shows the respondent feedback regarding the effectiveness 
using E – DSR application. Majority respondent indicate on “YES” which is the 
respondent agree that the application was effective. It is proved that all the respondent 
said that using E – DSR is useful, easy to use and understandable. 

 

 
Figure 35. Comparison mean between conventional method vs E – DSR 

 
From Figure 35 above shows the comparison mean between conventional method vs E – 
DSR application. It is shown that E – DSR is more effective than conventional method 
which is using paper. It is proof that the application is much understandable, manageable 
and save time. From the trend of the bar graph, the mean of conventional method is lower 
than E – DSR. The respondent agreed that using application is much better than papers. 
It can make work much efficient and productivity increase. 

 
4. Discussion 
 
The results obtained from survey forms have been answered by the respondents. The 
analysis from the findings of demographic criteria such respondents from the gender, 
age group, occupation and experience working. As for first objective to identify 
the issues of data collection for manpower and machinery in mast installation of 
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overhead catenary system (OCS). The respondents agree for the issues that in the 
questionnaire and they answered the questionnaire accordingly to their experiences. 

 
The solution to overcome the issue is to develop a daily site report application that can 
collect manpower and machinery data for mast installation of overhead catenary system 
(OCS) using Ionic Framework. It is clear that all of the respondents believe that the E 
– DSR application should be developed. All of the respondents stated that this 
application may save a significant amount of time and is simple to use and they satisfied 
with the design of the application. As for the effectiveness of daily site report system 
in term of functionality. The majority of respondents say that the application was 
effective on a rating of 4 or above. It was established that all respondents said that 
utilizing E – DSR would allow them to finish tasks more quickly, boost productivity, 
improve performance, and increase work effectiveness. Table 9 below shows the 
comparison between the conventional method and E – DSR application. 
 

Table 9. Comparison between Conventional method vs E – DSR Application. 
Conventional method E – DSR application 
Used papers which lead to waste papers Paperless 
Need much time to fill in Save time which is much easy to key in. 
Hard to summarize due to lots of papers Automatically produce the 
Hard to manage Manageable 

 
 
5. Conclusion 
 
Based on the data analysis  in the preceding chapter, this part highlights the findings, 
conclusions, and recommendations. By evaluating how effectively some of the study's 
goals were achieved, the effectiveness of utilising the E- DSR programme to monitor 
productivity rate at YTL main office Kluang was evaluated. In this chapter, the researcher 
should have the advice to update the system to be much better and function able from 
the project that will be carried out. It is also one of the steps that researchers thought 
about after the project has been completed to carefully analyse what suggestion would be 
generated during the project. E - DSR serves the same purpose as a daily site report but 
also has the ability to calculate productivity rate. Employees were able to simplify their 
everyday tasks while still getting work done thanks to E-DSR. Additionally, E – DSR is 
a system that is easy to use, affordable, and accessible everywhere as long as users have 
their device. It may also minimise the amount of paper used. This programme 
demonstrates that it is superior to the current system, which mostly managed the company 
using paper-based methods, based on the data results and user use. Additionally, E-DSR 
taught the worker on the construction industry's Innovation Revolution 4.0 (IR 4.0) 
technologies. 
 
In summary, the aim of this project achieved. The issue is that it takes time and effort to 
compile documentation and reports in order to analyse productivity rates. The study's 
three objectives are to identify the issues of data collection for manpower and machinery 
in mast installation of overhead catenary system (OCS), to develop a daily site report 
application that can collect manpower and machinery data for mast installation of 
overhead catenary system (OCS) using Ionic Framework, and to evaluate the 
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effectiveness of daily site report system in term of functionality. The study's focus is 
on the placement of each part for the installation of the mast OCS as well as the office 
building and construction site of the YTL CRJGR Main Office in Kluang. 
 
The inability to manage paperwork, particularly in daily site reports in construction, as a 
result of having too many documents. E – DSR, an application, had been created in 
response to these problems. This application is a great tool for gathering, analysing, and 
computing productivity rate. As a consequence, tracking the data will be easier. The 
application is expected to be developed to make tasks or jobs for planning engineers, 
site engineers, and site managers simpler. In an attempt to limit paper waste, the 
corporation has also started using paper for daily site reports, which is not sustainable, 
particularly in a sustainable environment. This initiative is not only sustainable but also 
promotes IR 4.0 to companies and provides them the chance to practice utilizing the 
Internet of Things (IoT) in lieu of paper. 
 
The respondents have responded to the findings from the survey forms. The study of data 
from demographic questions about respondents' gender, age group, employment, and 
work history. As for the first goal, to identify the problems with data collecting for labour 
and equipment in overhead catenary system mast installation (OCS). The survey 
respondents agreed with the concerns raised and provided responses based on their own 
experiences. The answer to address the problem is to design a daily site report application 
that can gather personnel and machinery data for mast installation of overhead catenary 
system (OCS) using Ionic Framework. It is apparent that all of the respondents agree 
that the E – DSR application should be created. All of the respondents mentioned that 
this application may save a substantial amount of time and is easy to use and were happy 
with the design of the application. In terms of functionality, it was going well when the 
majority of responders think the application was successful due to analyse of the data 
from questionnaire. It was discovered that every responder thought using E 
– DSR will help them accomplish projects faster, increase productivity, enhance 
performance, and improve job effectiveness 
 
Recommendation 
 
As a result of the above findings, some suggestions that suggested to improve the used of 
E – DSR application. As for scope this E – DSR application to be used for mast 
installation in CRJGR Project. So, here some suggestions to be improve this application 
for more user to use. Firstly, the application only has data for the productivity rate but 
do not have a graph. The graph can be created so that it can be much easy for the users 
to read the data. Moreover, E – DSR application also can be developing by using other 
than Ionic Framework that cheaper or affordable. Software can be creating such as 
Network Solutions, Web.com, SquareSpace, and WordPress.com. User can create the 
application by using the platform as per mention. All of this software is easy to use and 
can get free access for all. 
 
Besides, the application only can be used for android. This application can be improved 
by developing it for Apple version also due to some engineer using IPhone. So that 
everyone can use it easily. The researcher's conclusion is that technology in the 



2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 
Vol. 8 Issue 1 (Special Issue – ICRISC2022) 

International Conference on Research and Innovation in Sustainable Cities @ PUO 
 

JKTSS | eISSN: 27166848 
 28 

 

construction industry is crucial for producing the best quality and product for the 
project. E-DSR may reduce the expense of utilizing paper, save time, and help the 
organization become more organized. Consequently, the company's technology may 
persuade more customers to purchase its services. By using technology in business, 
Malaysia may be able to compete successfully with other nations across the globe. A 
country's economy may benefit from technology in the building industry. 
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Abstract: The COVID-19 pandemic has causes changes in various sector including education.  
Teaching and learning were shifted to online mode.  Previous study stated that students prefer 
face to face class (Shauqi et al., 2020; Rini, 2022). Therefore, the objective of this is to 
determine students’ Mathematics self-concept during online learning.  In addition, it is 
perceived as one of the most difficult subjects.  Online questionnaire was distributed to students 
that have taken SSM1022 Mathematics course for Session 1 2021/2022 at Kolej Komuniti 
Bagan Datuk.   The data processed using the Statistical Package for the Social Sciences (SPSS).  
Descriptive analysis was employed.  The findings of this study stated that the students have 
positive self-concept in terms of ability.  The respondents have moderate or unsure outlook in 
terms interest.  Overall, the students have positive mathematics self-concept during online 
learning.  The findings of this study can be used to improved teaching and learning strategy.   
 
Keywords: self-concept, mathematics, online learning  
 
 

1. Introduction 

The Coronavirus disease (COVID-19) caused a serious threat to the education sector. Students 
are not allowed to physically enter their learning institution. It has changed the way education 
is conducted.  It led the education systems to shift to full online learning method.  It is either 
conducted using synchronous or asynchronous methods (Selvanathan et al., 2020).  Online 
learning become compulsory teaching method during the outbreak of the pandemic COVID-
19 (Selvanathan et al., 2020). 
 
In general, the changes from physical classroom environment to online learning environment 
raises challenges for students.  It could be distraction such as noise during the online learning 
(Baticulon et al., 2021; Bringula et al., 2021).  In addition, students have to learn on their own 
during asynchronous session.  This is applied for some parts of the syllabus.  These could lead 
to ineffective online learning. 
 
One of the subjects offered by education sector is Mathematics.  Mathematics plays an 
important role in every aspect of life. Through the perspective of education globally, 
mathematics is perceived as one of the most difficult subjects to learn due to its complexity 
and abstract nature (Azizah & Suhendra, 2020; Haase et al., 2019). Furthermore, the learning 
process that is interconnected and requires mastery comprehension from the previous topics 

mailto:email@xxxx.com
mailto:hashamudin@puo.edu.my
mailto:fauzimail@puo.edu.my
https://slejournal.springeropen.com/articles/10.1186/s40561-021-00168-5#ref-CR5
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causes students to struggle throughout mathematics lessons.  Students tend to be scared, 
worried and feel less interested to learn mathematics in depth (Nachiappan et al., 2016; Yahya 
& Amir, 2018). 
 
In online mathematics learning, the display of the mathematical concepts, problems and 
process steps of the solutions and effective realization of the student-teacher interaction are two 
factors that affect learning outcomes (Karal et al., 2013). Karal et al. (2013) stated that prior 
research found that it is difficult for mathematics instructors to explain the concept in blended 
and online learning. 
 
Online learning is different from face-to-face learning. Moreover, mathematics learning 
requires teacher feedback after working on practice questions but there is limited time for 
reflection (Petty & Farinde, 2013). Even worse, if the teacher only gives assignments and 
materials without any explanation.  Based on the previous study, it is a challenge for both 
lecturers and students to apply e-learning especially in mathematics learning which contains a 
lot of abstract computational material (Ramadhani et al., 2021). 
 
Most of the subjects need to be assessed by doing activities such as  discussions, presentation 
and elaboration.  In mathematics the teacher needs to communicate with students by writing 
words and symbolic language on the blackboard in addition to the discussion.  This is not easy 
in online learning (Cassibba et al., 2020).   

According to Shauqi et al. (2020), students stated that online learning has not provided better 
experience and productivity in mastering competencies.  Students also hesitant to use it in the 
future.  Majority of students prefer offline learning in face-to-face classes compared to online 
learning (Rini, 2022). In addition, the mathematics self-concept in the context of online 
learning is not yet investigated (Bringula, et al. 2021). 

Mathematics self-concept is defined as a student's self-ranking of their skills, ability, 
enjoyment, and interest in mathematics (Erdogan & Sengul, 2014).  Delima & Cahyawati 
(2021) stated that mathematics self-concept is students' perceptions of themselves regarding 
their mathematical abilities and skills, pleasure, and interest in carrying out mathematical 
activities. Self-concept is important in education since it is related to academic achievement 
(Ayodele, 2011; Lee & Kung, 2018).   
 
The self-concept is needed to foster the students’ views, self-confidence and positive attitudes 
when solving mathematics problems. Self-concept of students in learning consists of positive 
and negative self-concept (Sultra et al., 2018). 
 
Therefore, this study aimed to determine students’ perceptions towards mathematics learning. 
Students' perceptions are described through the self-concept of mathematics learning in Kolej 
Komuniti Bagan Datuk.    

2. Materials and Methods 

The purpose of this study was to determine the students’ mathematics self-concept on online 
learning.  This study was conducted at Kolej Komuniti Bagan Datuk.  The population of this 
study consists of 14 students that have taken SSM1022 Matematik for Session 1 2021/2022 
through online learning. The sample size was determined using Krejcie & Morgan (1970) table. 
The response rate was 100%.   
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The data was collected using questionnaires that were distributed using google form.  The 
questionnaire items were adapted and modified from Bringula et al. (2021).  The questionnaire 
consisted of two parts. The first part is about the students’ profile.  The second part is about 
students’ mathematics self-concept. 
 
Descriptive statistical analysis of frequency, percentage and mean scores were employed.  The 
mean scores were categorized as follows: a mean score of 4.21–5 points were classified as very 
positive (VP), between 3.41–4.20 as positive (P), 2.61–3.40 as moderate (M), 1.81–2.60 as 
negative (N) and 1.00-1.80 as very negative. Scores under 2 were considered high negative 
(HN) (Jenkins, 2007; Suwannasri, 2016). Based on these researchers, the categorizes were 
adopted. 

3. Results 

Table 1 shows demographic profile of participants.  The respondents of this study are male.  
93% (13) respondent are 18-21 years old and 7% (1) only above 22 years old.  It is found that 
50% (7) of the online learners have their own personal space and 50% (7) of them do not have 
personal space during online mathematics class.   
 

Table 1:  Demographic profile of participants 
Item Frequency Percentage 
Gender   
Male 14 100 
Female - - 
Age   
18-21 13 93 
22 and above 1 7 
Personal space for online learning:   
Yes 7 50 
No 7 50 

 
Table 2 shows learners related factor.  7% (1) respondent reported that the internet connection 
is slow, 79% (11) stated that the internet connection is sometimes fast, sometimes slow, and 
only 14% (2) stated that their internet connection is fast. Most of the respondents, 43% (6) of 
them stated that mathematics online learning is harder than face-to-face.  The rest of the 
respondent which is 29% (4) stated that it is easier than face-to-face and another 21% (3) of 
them stated that it is about the same level of difficulty with face-to-face.  Only 7% (1) 
respondent stated that online learning is about the same level of ease with face to face.  64% 
(9) of the respondents rely on teachers or friends for further explanations.  14% (2) of them can 
understand the lesson by themselves.  21% (3) of them rely entirely on lecturer and classmate 
to understand the topics. 
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Table 2:  Learners related factor 
Item Frequency Percentage 
Internet connection:   
Slow 1 7 
Sometimes fast, sometimes slow 11 79 
Fast 2 14 

   
Perceptions of mathematics online learning:   
Harder than face-to-face 6 43 
Easier than face-to-face 4 29 
About the same level of difficulty with face-to-face 3 21 
About the same level of ease with face to face 1 7 

   
Mathematics learning autonomy:   
Most of the time, I can understand the lesson by myself. I seldom 
consult my teachers or my classmates 2 14 
Sometimes I understand the lesson; sometimes I do not understand it. I 
consult my teachers or my friends for further explanations 9 64 
I entirely rely on my teachers’ lectures or from the help of my 
classmates and friends 3 21 

 
Table 3 shows the result of Mathematics self-concepts in online learning environment.  
Generally, the students have positive perceptions on mathematics distance learning as indicated 
by the overall mean score (M= 3.51).  Respondents have positive self-concept regarding 
obtaining good grades, lesson understanding, problem solving, doing well, attending the online 
class, doing the assignment in online mode, ability to finish the course, passing the course and 
more interest in learning.   
 
The respondents have moderate or unsure outlook in terms of helping their classmate in 
completing the assignments, easily recall the lessons, better performance than classmates and 
enjoy the online class more than face to face.  
 

Table 3:  Mathematics self-concepts  
Item Mean 
I can get good grades in the course 3.50 
I can understand the lessons easily 3.57 
I can solve problems easily 3.50 
I can do well overall in the course 3.64 
I can attend the class easily. 4.00 
I can do the assignments easily 3.86 
I can help my classmates with our assignments. 3.29 
I can easily recall what I have learned 3.29 
I can finish the course online rather than face-to-face. 3.57 
I can perform better than my classmates. 3.21 
I can pass the course 3.50 
I will be more interested to learn. 3.50 
I will enjoy the lecture more online than face-to-face. 3.21 
Average scale 3.51 
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4. Discussion 

The objective of this study have been achieved; to determine students’ perceptions towards 
mathematics learning.  The finding of this study stated that half of the respondent do not have 
personal learning space for online learning.  According to Ismail et al., (2020), non-conducive 
environment is one of the challenges in online learning. Students with low-income group 
family background usually live in low-cost housing areas with small rooms that they share with 
other siblings.  Therefore, they are not comfortable for online learning.   
 
Poor internet access or lack of devices in a household is a major challenge for online learning 
in Malaysia (Zainol et al., 2021).  This is in accordance with the finding of this study where 
most of the respondent stated that their internet connection is sometimes fast, sometimes slow.  
 
For mathematics learning autonomy, the findings of this study stated that most of the students 
sometimes understand and sometimes do not understand the lesson and consult their lecturer 
or friends for further explanations.  According to Kumi-Yeboah et al.  (2017), the lack of social 
presence is one of the constrain in online learning experiences and academic self-concept of 
the students.  Therefore, the lack of social presence may affect student understanding in online 
learning environment. 
 
Based on the indicated findings, generally, students have positive self-concept.  These findings 
suggest that students’ have a positive self-ranking of their skills, ability, and interest in 
mathematics.  It affects many critical behaviours of the students such as effort to learn, 
determination when confronted by a problem and participation in the lectures (Erdogan & 
Sengul, 2014). They believe that their abilities can still meet the demands of the course 
(Bringula et al., 2021).  They are confident that they can still perform well despite the 
challenges and uncertainties they are facing.  This also could be due to the current generation 
being close to technology, so it is easier to adapt to online learning (Hastini et al., 2020).  
Besides that, e-learning has the ability to enhance student understanding and positive impact 
on motivation, autonomy, participation, mathematical concepts, results and grades as stated by 
Freiman et al., (2017) and Moreno-Guerrero et al. (2020). 
 
The finding of this study also stated that students have unsure outlook in terms of helping their 
classmate in completing the assignments, easily recall the lessons, better performance than 
classmates, enjoy the online class more than face to face and student perceived mathematics 
online learning is harder than face-to-face.  These are undesirable effects of mathematics self-
concept during online learning. 
 
This might due to limited ICT usage in developing countries.  Therefore, the investments in 
technology such as obtaining hardware and software for online learning become one of the 
constraints (Bhuasiri et al., 2012, Ismail et al., 2020).  In addition, students’ commitment and 
discipline also another issue in successful online learning. 
 
The finding s of this study can be used by the management and instructor of the institution to 
take necessary measures to avoid left out students.  At the same time, course learning outcome 
can be achieved. Future research is highly needed with larger sample size from another 
institution. 
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Abstrak: Pandemik Covid-19 telah memberi impak yang besar kepada struktur pendidikan 
seluruh dunia yang menyebabkan peralihan dari pendekatan pendidikan konvensional kepada 
pendidikan digital. Pengajian secara atas talian, digital atau virtual ditawarkan oleh Kementerian 
Pengajian Tinggi sebagai langkah menangani pandemik ini.Penggunaan platform atas talian 
memerlukan akses jalur lebar yang tinggi dan ini mengundang masalah dalam pembelajaran dan 
pengajaran .Konferen video atas talian bersifat synchronous manakala rakaman video adalah 
asynchronous memerlukan kadar penggunaan data yang tinggi dan membebankan pelajar dari 
segi kos.Kajian yang dijalankan adalah berbentuk kuantitatif dan instrumen kajian yang 
digunakan adalah borang soal selidik melalui perantaraan Google Forms.Responden kajian ini 
seramai 36 pelajar Diploma Logistik semester satu Polisas.Hasil kajian mendapati pelajar 
mempunyai  komputer riba dan telefon pintar,manakala jenis platform atas talian yang paling 
mudah digunakan Microsoft Teams serta Telegram. Dapatan kajian mendapati bahawa pelajar 
bersetuju menggunakan platform Microsoft Teams serta Telegram dan ianya sesuai serta berkesan 
bagi sesi perkuliahan atas talian. Walaubagaimanapun pelajar menghadapi masalah mendapatkan 
kemudahan talian akses internet. Pensyarah perlu memilih platform yang sesuai dan mengetahui 
kestabilan internet semasa aktiviti pengajaran dan pembelajaran atas talian.Semua pihak 
terutamanya pihak Kementerian Pengajian Tinggi mendapat manfaat dari kajian ini supaya 
cabaran ini dapat ditangani dengan segera bagi membina pelan kontigensi selaras dengan proses 
adaptasi pembelajaran atas talian. 
 
Kata kunci: persepsi; platform atas talian; digital ; virtual 
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1. Pengenalan 

Proses pengajaran dan pembelajaran di Malaysia yang sebelum ini lebih tertumpu kepada kaedah 
bersemuka telah beralih arah kepada pembelajaran secara atas talian semenjak pandemik Covid 19 
melanda dunia .Segala aktiviti pembelajaran dan pengajaran atas talian menggunakan sepenuhnya 
penggunaan teknologi.Melalui pembelajaran dan pengajaran atas talian ini pelajar dapat 
mempraktiskan penjarakan fizikal seperti yang disarankan Kementerian Kesihatan Malaysia. 

Pembelajaran dan pengajaran secara atas talian menjadi satu keperluan yang sangat relevan.Pelbagai 
cabaran dihadapi oleh warga pendidik dalam pelaksanaan                          aktiviti pembelajaran dan pengajaran 
secara atas talian ini.Penggunaan platform atas talian memerlukan akses jalur lebar yang tinggi dan 
ini mengundang masalah dalam pembelajaran dan pengajaran.Konferen video atas talian bersifat 
synchronous manakala rakaman video adalah asynchronous memerlukan kadar penggunaan data 
yang tinggi dan membebankan pelajar dari segi                   kewangan.Selain itu,pensyarah perlu memilih 
platform yang sesuai dan mengetahui kestabilan internet semasa aktiviti pengajaran dan 
pembelajaran atas talian. 

Selain itu,sesetengah pelajar yang tinggal di kawasan pedalaman mempunyai masalah untuk 
memperoleh kemudahan capaian internet. Ramai pelajar yang berasa terbeban apabila mereka 
terpaksa membeli data internet bagi membolehkan mereka menghadiri kuliah dalam talian, 
peperiksaan dalam talian dan juga untuk menghantar tugasan. Bagi membolehkan pelajar mengikuti 
pembelajaran atas talian, ianya memerlukan talian internet yang laju, cepat dan tiada gangguan dan 
untuk mendapatkannya perlu membayar kos yang agak tinggi. Kajian berkenaan sistem 
penyampaian pendidikan yang dijalankan oleh Yahaya dan rakan – rakan mendapati kebanyakan 
pelajar terkesan dengan masalah kewangan bagi membeli alat pembelajaran di rumah. 
   
Selain itu satu kajian lain juga menyatakan kos perbelanjaan pendidikan seperti talian internet 
menjadi beban kepada pelajar yang tergolong dalam keluarga yang berpendapatan rendah ,miskin 
dan tergolong dalam kalangan B40.Kebanyakan ibu bapa tidak mampu menanggung perbelanjaan 
kemudahan talian internet tersebut. Ini selari dengan kajian Wan Sofiah yang menyatakan 
kekangan utama dalam pendidikan anak-anak adalah masalah kewangan. 

Satu kajian telah dijalankan ke atas para pelajar Diploma Logistik semester                          satu Polisas.Kajian ini 
bertujuan mengkaji berkaitan kemudahan gajet yang dimiliki pelajar seperti telefon pintar dan 
komputer riba,kemudahan talian akses internet,jenis platform atas talian yang paling mudah 
digunakan dan keberkesanan platform atas talian bagi kuliah semasa sesi pembelajaran dan 
pengajaran. 
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2. Metodologi Kajian 

Metodologi ialah analisis teori dan sistematik kaedah yang digunakan untuk bidang pengkajian. Ia 
terdiri daripada analisis teori mengenai kaedah dan prinsip berkenaan dengan pelbagai cabang 
pengetahuan.  Metodologi menawarkan asas teori untuk memahami kaedah, set kaedah, atau amalan 
terbaik yang boleh digunakan untuk kes tertentu.Ia juga telah ditakrifkan sebagai perihalan kaedah. 

Kaedah kuantitatif digunakan dalam kajian ini kerana instrumen-instrumen yang dilaksanakan   
menggunakan set soal selidik.Selain itu,kaedah ini dapat membuktikan kesahihan yang kukuh dengan 
menggunakan                                 angka hasil daripada analisis ini.Instrumen kajian yang digunakan ialah borang soal 
selidik menggunakan aplikasi Google Forms.Terdapat empat skop soalan kajian diberi kepada 
responden.Bahagian pertama berkenaan kemudahan gajet dalam aktiviti pembelajaran dan 
pengajaran atas talian.Seterusnya bahagian kedua berkaitan kemudahan talian akses 
internet.Bahagian ketiga berkaitan jenis platform atas talian yang paling mudah digunakan.Manakala 
bahagian keempat pula berkenaan keberkesanan platform atas talian bagi sesi kuliah.  
Antara faktor yang mempengaruhi pemilihan kaedah aplikasi Google Forms ini adalah kerana ia 
memerlukan tempoh yang singkat untuk menjawab dan penyeliaannya pula adalah senang. Data yang 
diperolehi daripada aplikasi ini secara automatik menunjukkan frekuensi dan peratus dalam Responses Google 
Forms. Oleh itu, kaedah ini sangat bertepatan sekali kerana ia dapat menjimatkan masa berbanding                           
dengan kaedah-kaedah lain. 
 

Jadual 1 Kemudahan Gajet dalam Aktiviti Pembelajaran dan Pengajaran atas Talian. 
 

Frekuensi dan peratus 
 STS TS S SS 
Telefon pintar sahaja 1(2.8%) 5(13.9%) 11(30.6%) 19(52.8%) 
Komputer riba / Komputer 1(2.8%) 7(19.4%) 12(33.3%) 16(44.4%) 
Telefon pintar & Komputer riba / 
komputer 

1(2.8%) 2(5.6%) 10(27.8%) 23(63.9%) 

1Nota:STS- Sangat Tidak Setuju, TS – Tidak Setuju, S- Setuju, SS- Sangat Setuju 
 
 
Jadual 1 melihat kepada aspek kemudahan yang dimiliki oleh pelajar politeknik semester satu 
Diploma Pengurusan Logistik seperti kemudahan gajet bagi pembelajaran dan pengajaran atas 
talian.Dapatan kajian menunjukkan majoriti responden iaitu seramai 23 orang atau 63.9 peratus 
mempunyai kemudahan gajet seperti telefon pintar dan komputer riba. Seramai 16 orang pelajar 
atau 44.4 peratus mempunyai komputer riba sahaja, manakala 19 orang yang lain iaitu 52.8 peratus 
mempunyai telefon pintar.
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Jadual 2 Kemudahan Talian Akses Internet bagi Aktiviti Pembelajaran dan Pengajaran atas 

Talian 
 

Frekuensi dan peratus 

 STS TS S SS 
Akses internet menggunakan 
prepaid/pospaid 

1(2.8%) 5(13.9%) 14(38.9%) 16(44.4%) 

Akses internet menggunakan modem 0(0%) 7(19.4%) 15(41.7%) 14(38.9%) 
Tiada akses internet 10(27.8%) 9(25%) 9(25%) 8(22.2%) 

1Nota: STS- Sangat Tidak Setuju, TS – Tidak Setuju, S- Setuju, SS- Sangat Setuju 

Jadual 2 menunjukkan kemudahan talian akses internet bagi aktiviti pembelajaran dan pengajaran 
atas talian bagi pelajar Diploma Pengurusan Logistik semester satu,Polisas.Seramai 16 orang atau 
44.4 peratus mengatakan mereka sangat setuju menggunakan prepaid atau postpaid bagi akses 
internet, manakala 15 orang atau 41.7 peratus setuju mengatakan                     mereka menggunakan modem 
bagi akses internet. Selain itu, seramai 8 orang atau 22.2 peratus responden mengatakan yang 
mereka tidak mempunyai akses talian internet langsung bagi pembelajaran atas talian. 

 
Jadual 3 Jenis Platform Atas Talian Paling Mudah Digunakan 

 
 

Frekuensi dan peratus 
 STS TS S SS 
Jenis platform Atas Talian Paling Mudah 
Menggunakan Microsoft Teams 

1(2.8%) 8(8.3%) 4(11.1) 28(77.8) 

Jenis Platform Atas Talian Paling Mudah 
Menggunakan Google Meet 

7(19.4%) 3(8.3%) 9(25%) 17(47.2) 

Jenis Platform Atas Talian Paling Mudah 
Menggunakan Zoom 

4(11.1%) 7(19.4%) 7(19.4) 18(50%) 

Jenis platform Atas Talian Paling Mudah 
Menggunakan Telegram 

0(0%) 1(2.8%) 4(11.1) 31(86.1) 

1Nota : STS- Sangat Tidak Setuju, TS – Tidak Setuju , S- Setuju , SS- Sangat Setuju



 
 
 

2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 
Vol. 8 Issue 1 (Special Issue – ICRISC2022) 

International Conference on Research and Innovation in Sustainable Cities @ PUO 
 

JKTSS | eISSN: 27166848 

42 
 

 

Jadual 3 berkenaan jenis platform atas talian yang paling mudah digunakan dalam aktiviti 
pembelajaran dan pengajaran. Seramai 28 orang responden atau 77.8 peratus mengatakan bahawa 
platform Microsoft Teams adalah platform yang mudah digunakan. Selain itu,platform Telegram 
pula menjadi platform atas talian yang paling mudah digunakan dengan persetujuan seramai 31 
orang responden iaitu 86.1 peratus. Manakala 18 orang responden atau sebanyak 50 peratus memilih 
platform Zoom antara yang termudah digunakan. 
 

Jadual 4 Keberkesanan Platform Atas Talian bagi Kuliah 
 
 

Frekuensi dan peratus 
  

STS 
 

TS 
 

S 
 

SS 

 
Keberkesanan Platform Atas 
Talian bagi Kuliah 
Menggunakan Microsoft 
Teams 

 
0(0%) 

 
2(5.6%) 

 
8(22.2%) 

 
26(72.2%) 

Keberkesanan Platform Atas 
Talian bagi Kuliah 
Menggunakan Google Meet 

6(16.7%) 8(22.2%) 8(22.2%) 14(38.9%) 

Keberkesanan Platform atas 
Talian bagi Kuliah 
Menggunakan Zoom 
 

5(13.9%) 8(22.2%) 5(13.9%) 18(50%) 

Keberkesanan Platform atas 
Talian bagi Kuliah 
Menggunakan Telegram 

1(2.8%) 3(8.3%) 6(16.7%) 26(72.2%) 

 

1Nota : STS- Sangat Tidak Setuju, TS – Tidak Setuju , S- Setuju , SS- Sangat Setuju 
 

Jadual 4 berkenaan persepsi pelajar terhadap keberkesanan platform atas talian bagi sesi kuliah 
dalam aktiviti pembelajaran dan pengajaran secara atas talian. Seramai 26 orang responden atau 
72.2 peratus mengatakan bahawa menggunakan platform Microsoft Teams dan Telegram adalah 
paling berkesan digunakan bagi sesi kuliah dalam pembelajaran dan pengajaran atas talian. 
Manakala 18 orang responden yang lain atau 50 peratus mengatakan Zoom berkesan bagi sesi kuliah 
secara atas talian. 
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3. Perbincangan Dapatan Kajian 

Dapatan kajian jelas menunjukkan 52.8 peratus responden mempunyai telefon pintar dan digunakan 
dalam pembelajaran atas talian.Seramai 44 peratus responden mempunyai komputer riba atau 
komputer peribadi.Seramai 63.9 peratus responden mempunyai telefon pintar dan komputer riba. 

Selain itu, 44.4 peratus responden menggunakan prepaid atau postpaid untuk mendapatkan capaian 
liputan internet.Manakala 38.9 peratus responden menggunakan modem untuk liputan 
internet.Namun                    begitu, 22 peratus responden yang tidak mempunyai akses internet juga perlu diberi 
perhatian bagi memastikan setiap pelajar politeknik dapat mengikuti pembelajaran atas talian 
dan mendapat hak asasi yang sama dalam sistem pendidikan. 

Selain itu, dapatan kajian berkaitan penggunaan platform atas talian yang lebih mudah digunakan 
semasa aktiviti pembelajaran dan pengajaran iaitu 86.1 peratus pelajar mengatakan mereka 
menggunakan aplikasi Telegram, seterusnya 77.8 peratus menggunakan aplikasi Microsoft Teams 
dalam sesi pembelajaran  dan pengajaran atas talian. 

Selain itu,pensyarah perlu memilih platform yang sesuai dan mengetahui kestabilan internet semasa 
aktiviti pengajaran dan pembelajaran atas talian.Ini selaras dengan kajian yang dilakukan oleh 
Ngadi (2020).Platform Telegram juga sangat senang digunakan dalam semua keadaan menghadapi 
cabaran capaian internet. 

Pendapat di atas selari dengan kajian Pusat e-Pembelajaran dan Sumber Pengajaran, Universiti 
Malaysia Pahang, sekiranya capaian internet rendah, platform seperti WhatsApp, Telegram dan 
Instagram sesuai dijadikan platform pengajaran dan pembelajaran pelajar.Manakala bagi capaian 
internet yang tinggi, platform bersemuka seperti Zoom, Microsoft Teams, dan Google Meet sesuai 
digunakan. 

Selain itu,platform Telegram antara yang paling sesuai diaplikasikan dalam aktiviti pengajaran dan 
pembelajaran mengikut kajian Hairia’an (2020).Oleh itu pensyarah perlu membimbing untuk 
menghasilkan interaksi yang baik seterusnya mengekalkan prestasi akademik serta menjaga emosi 
pelajar.Hal ini selaras dengan kajian yang dilakukan oleh  Bouhnik & Deshen,2014. 

Di samping itu, menurut Siti Azura (2021) dalam kajiannya beliau setuju pelaksanaan pembelajaran 
dan pengajaran dengan pelbagai jenis platform atas talian adalah berkesan untuk melaksanakan 
proses pembelajaran dan pengajaran.Kaedah ini menyediakan peluang kepada pelajar dengan 
aktiviti komunikasi dua hala yang lebih baik tanpa mengira faktor masa dan tempat. 
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4. Kesimpulan 

Hasil kajian mendapati pelajar mempunyai kemudahan gajet seperti telefon pintar serta komputer 
riba atau komputer peribadi.Manakala responden memilih jenis platform atas talian yang paling 
mudah digunakan seperti Microsoft Teams serta Telegram. Dapatan kajian juga mendapati bahawa 
pelajar bersetuju menggunakan platform Microsoft Teams serta Telegram dan ianya sesuai serta 
berkesan bagi sesi perkuliahan atas talian.  
Seterusnya institusi dan tenaga pengajar juga perlu memberi perhatian dan ruang kepada pelajar yang 
tiada akses internet, dengan mempelbagaikan platform atas talian seperti Telegram atau Microsoft 
Teams bagi memastikan pendidikan berterusan dapat diberikan kepada setiap individu pelajar. 

Di samping itu,bagi sesetengah pelajar politeknik yang menghadapi masalah untuk mendapatkan 
capaian liputan internet,pihak kerajaan dan institusi pengajian tinggi mengambil inisiatif dengan 
memberikan Bantuan Prihatin sebanyak RM200 secara one-off kepada semua pelajar IPTA termasuk 
pelajar politeknik. Dengan bantuan yang diberikan pelajar dapat menggunakannya untuk membeli 
data internet yang mana harganya menelan kos yang agak tinggi.Selain itu,Menteri Pengajian Tinggi 
YB Dato’ Dr Noraini Ahmad mengumumkan pada 30 Oktober 2021 bahawa komputer riba dan 
bantuan internet percuma akan diberikan kepada pelajar B40 termasuk pelajar politeknik dan kolej 
komuniti. 
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Abstrak: Pandemik COVID 19 telah mengubah sistem pendidikan serta perlaksanaannya 
secara menyeluruh dan aplikasi teknologi telah digunapakai secara meluas dalam 
memudahcara urusan pengajaran dan pembelajaran. Justeru, kajian deskriptif ini bertujuan 
untuk melihat tahap penggunaan Google Sites sebagai medium pengurusan dokumen dalam 
kalangan pelajar WBL di PUO. Tahap penggunaan ini dilihat dari empat aspek iaitu Persepsi 
Kemudahan Penggunaan (Perceived Ease of Use), Persepsi kegunaan (Perceived Usefulness),  
Sikap Menggunakan Teknologi (Attitude Towards Using Technology) dan  Niat Perilaku Untuk 
Menggunakan (Behavioral Intention to Use) terhadap penggunaan Google Sites dalam 
pengurusan dokumen yang disediakan kepada pelajar. Instrumen kajian adalah set soal selidik 
yang mengandungi 20 item berskala Likert. Responden terdiri daripada 30 pelajar semester 8 
program Ijazah sarjana Muda Teknologi Kejuruteraan Awam, PUO. Data dianalisis 
menggunakan perisian Statistical Package for The Social Science (SPSS) versi 21 untuk 
mendapatkan peratus dan skor min. Hasil analisis menunjukkan tahap penggunaan Google 
Sites sebagai medium pengurusan dokumen oleh pelajar memperolehi min keseluruhan yang 
tinggi.  Pembelajaran berasaskan Google Sites yang dibangunkan memudahkan urusan 
penghantar dokumen sepanjang pelajar berada di industri. Jelas, Google site boleh digunakan 
sebagai satu medium perantaraan antara pelajar dan industri sepanjang tempoh pandemic.  
 
Katakunci:  Penggunaan; Google Sites; Pembelajaran, E-learning.  
 
 

1. Pengenalan 

Pandemik COVID 19 telah melanda dunia hampir 3 tahun. Walaupun kes COVID 19 kelihatan 
makin berkurang namun beberapa mutasi baharu COVID 19 masih wujud dan langkah-langkah 
berjaga-jaga masih harus diteruskan. Justeru, kerajaan cuba sedaya upaya dalam untuk 
mengekalkan atau pun menurunkan kadar ini . Kehadiran virus ini ditemui untuk kali pertama 
di Wuhan, China, dan telah merebak ke hampir setiap negara di dunia dan Malaysia menjadi 
salah sebuah daripada negara yang terkesan. Fenomena COVID-19 di seluruh dunia telah 
membawa pada satu era digital yang baharu dalam bidang pendidikan tanah air. Peralihan 
sistem pembelajaran secara bersemuka kepada kaedah dalam talian dilihat dapat membantu 
kelangsungan sistem pendidikan negara. Pelaksanaan pembelajaran maya atau dalam talian 
merupakan salah satu model pembelajaran yang dijalankan semasa pandemik, ini didorong 
oleh prinsip dasar pendidikan semasa pandemik Covid-19 ialah mengutamakan kesihatan dan 
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keselamatan pelajar, pendidik, kakitangan pendidikan, keluarga, dan masyarakat di umum, 
dalam konteks memenuhi pendidikan perkhidmatan semasa pandemik (Jusriati et, al. 2021).  
 
Kesan daripada pandemik ini maka satu tindakan drastic perlu dilakukan oleh pihak 
Kementerian Pengajian Tinggi (KPTM) bagi menjamin kelangsungan system penyampaian 
maklumat kepada pelajar. Satu Prosedur Operasi Standard (SOP) telah dijana untuk 
mengendalikan urusan pemantauan pelajar terutama pelajar yang berada di industri. Justeru 
satu Garis Panduan Pengurusan Operasi Politeknik Dan Kolej Komuniti Semasa Dan Pasca 
Perintah Kawalan Pergerakan Akibat Pandemik Covid-19 pada 30 Jun 2020 telah dihasilkan 
dan digunapakai untuk menguruskan operasi pemantauan dan perlaksanaan pengajaran dan 
pembelajaran semasa Perintah Kawalan Pergerakan (PKP) berkuatkuasa. Mengikut SOP yang 
telah berkuatkuasa pelajar yang sedang menjalani Work Based Learning (WBL) dan sedang 
mengikuti latihan di industri boleh dipantau secara atas talian mengikut kesuaian kursus yang 
ditawarkan begi memudahkan interaksi antara institusi dan pelajar. Oleh yang demikian, 
keterbatasan interaksi antara pelajar diindustri dan diinstitusi telah wujud dan satu medium 
perantaraan perlu diujudkan untuk memudahkan pengurusan dokumen pelajar yang terlibat.  
 
Model Penerimaan Teknologi (TAM) merupakan satu model yang sangat popular dalam 
menentukan penerimaan sebarang teknologi dalam kalangan pengguna. Idea model TAM ini 
awalnya ditemui oleh Davis (1989) dalam kajiannya untuk menerangkan perihal penerimaan 
teknologi computer berdasarkan satu teori yang jelas. Model asal dibangunkan oleh Ajzen & 
Fishbein (1980) dan seterusnya dikembangkan lagi oleh pengkaji lepas (Lu et al., 2003; Davis, 
1989; Venkatesh et al., 2003). Rajah 1 menunjukkan kaitan antara pembolehubah yang diukur 
dalam TAM.  
 
 

 
 
 
 
 
 
 
 
 
 
 

Rajah 1: Model Penerimaan Teknologi (TAM) 
 
Terdapat banyak kajian yang lepas mengkaji tentang penggunaan teknologi dalam 
pembelajaran maya antaranya Model Intruksional E learning Magdalena, et, al.,2020), Laman 
Web (Website) Menggunakan Google Sites (Kirin et, al.,2021), Media Pembelajaran Interaktif 
Berbasis Android (Nurfadhillah et, al.,2021) dan Media Audio Visual (Nurfadhillah et, 
al.,2021). Penggunaan platfom maya dilihat sebagai satu alternatif penyelesaian masalah ini. 
Banyak platfom maya yang boleh digunapakai bagi tujuan pembelajaran maya. Antara platfom 
yang sering digunakan adalah applikasi Zoom, Weber, Microsoft Team, google classroom dan 
lain-lain. Manakala Google Sites ialah platform di Google yang membenarkan pengguna untuk 
membuat laman web dengan mudah. Pengguna boleh memanfaatkan Google Sites kerana ia 

Persepsi Kemudahan Penggunaan 
(Perceived Ease of Use), 

Persepsi kegunaan (Perceived 
Usefulness) 

Sikap Menggunakan 
Teknologi (Attitude 

Towards Using 
Technology) 

Niat Perilaku Untuk 
Menggunakan (Behavioral 

Intention to Use) 
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mudah dicipta dan diurus oleh pengguna biasa. Kemudahan menggunakan google sites yang 
diolah oleh google ini dapat membolehkan sesiapa sahaja untuk menggunakan atau mencipta 
Google Sites, terutamanya untuk kegunaan dalam pengajaran dan pembelajaran semasa 
pandemik Covid-19.  Justeru, kajian ini bertujuan untuk membangunkan google site bagi 
pengurusan dokumen pelajar WBL serta menentukan tahap penggunaannya dalam kalangan 
pelajar WBL. 
 

2. Metodologi 

Penyelidikan ini dijalankan berdasarkan bedasarkan pada dua fasa. Fasa pertama adalah fasa 
pembangunan laman web mengunakan google site. Manakala fasa kedua menentukan tahap 
penggunaan laman web yang dibangunkan dalam kalangan pelajar.  Tahap penggunaan ini 
dilihat dari empat aspek dalam model Penerimaan Teknologi yang diasaskan oleh Davis (1989) 
iaitu Persepsi Kemudahan Penggunaan (Perceived Ease of Use), Persepsi kegunaan (Perceived 
Usefulness), Sikap Menggunakan Teknologi (Attitude Towards Using Technology) dan  Niat 
Perilaku Untuk Menggunakan (Behavioral Intention to Use) terhadap penggunaan Google Sites 
dalam pengurusan dokumen yang disediakan kepada pelajar. Instrumen kajian adalah set soal 
selidik yang mengandungi 20 item berskala Likert yang diadaptasi daripada Davis (1989). 
Responden terdiri daripada 30 pelajar semester 8 program Ijazah Sarjana Muda Teknologi 
Kejuruteraan Awam, PUO. Data diperolehi dianalisis menggunakan perisian Statistical 
Package for The Social Science (SPSS) versi 21 untuk mendapatkan peratus dan skor min. 
 
Fasa Pertama: Pembangunan Laman Web 
 
Google Sites adalah laman website peribadi ataupun profesional yang berfungsi sebagai saluran 
infomasi yang dibangunkan dibawah Google. Aplikasi ini mudah digunakan dan setiap 
individu yang mempunyai akaun google mail boleh menggunakannya. Berikut merupakan 
langkah-langkah pembangunan laman web WBL. 
 
a. Buat akaun Google 
Buat akaun atau guna akaun yang sedia ada. 
 
b. Buka Google Sites 
Langkah selanjutnya, layari https://sites.google.com/new atau melalui: 
 

•  menu “Google apps” yang ada di pojok kanan atas browser 
•  Google Drive → (+) New → More → Google Sites 

 
Setelah itu, paparan seperti Rajah 2 di bawah ini akan tertera. 
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Rajah 2: Paparan Gsite 

 
c. Klik (+) atau template yang ada 
Klik menu (+) atau buka Template gallery dan pilih template yang ada seperti Rajah 3 di 
bawah. 
 

 
Rajah 3: Paparan template 

 
d. Mulai buat website WBL 
Setelah itu, masukkan semua maklumat yang berkaitan dan ingin dipaparkan dalam laman web 
tersebut seperti Rajah 4 berikut. 
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Rajah 4: Paparan maklumat 

 
 
Fasa kedua: Tahap Penggunaan  
 
Setelah laman web tersebut berjaya dihasilkan maka ianya diterbitkan atas talian dan diberikan 
link web kepada pelajar yang sedang menjalani WBL untuk menggunakan laman tersebut bagi 
perhantaran semua dokumen yang berkaitan. Pelajar diberikan tempoh satu semester untuk 
melengkapkan semua dokumen serta memuatnaik kedalam website WBL tersebut. Seramai 31 
orang pelajar WBL terlibat dalam penggunaan website tersebut dan kesemua pelajar ini telah 
diberikan soal selidik secara dalam talian untuk menentukan tahap pengguaan website yang 
dibangunkan. Berdasarkan faktor-faktor yang dikenal pasti berkaitan dengan penerimaan 
teknologi, empat aspek iaitu Persepsi Kemudahan Penggunaan (Perceived Ease of Use), 
Persepsi kegunaan (Perceived Usefulness),  Sikap Menggunakan Teknologi (Attitude Towards 
Using Technology) dan  Niat Perilaku Untuk Menggunakan (Behavioral Intention to Use) 
terhadap penggunaan Google Sites dalam pengurusan dokumen. Bagi semua pembolehubah 
yang dinyatakan di atas, ia diperoleh daripada kajian lepas(Davis, 1989).  
  

3. Dapatan 

Hasil pembangunan website boleh dilihat dalam Rajah 5 dan Rajah 6 berikut. Semua maklumat 
yang perlu dimuatnaik oleh pelajar boleh dilayari melalui pages yang disediakan dalam website 
tersebut. Pelajar hanya perlu mengimbas dokumen dan memuatnaik dokumen tersebut dalam 
kategori yang telah ditetapkan dalam Gsite tersebut. 
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Rajah 5: Website Work Based Learning (WBL) 

 

 
Rajah 6: Hasil akhir Gsite 

 
Jadual 1 menunjukkan dapatan persepsi pelajar WBL terhadap Gsite WBL. Majoriti pelajar 
menyatakan setuju (> 80%) dengan penggunaan Gsite dalam pengurusan dokumen. Manakala 
Jadual 2 menunjukkan tahap penggunaan Google Sites sebagai medium pengurusan dokumen 
oleh pelajar memperolehi min keseluruhan yang tinggi.  Selain itu, pelajar juga merasakan 
pembelajaran berasaskan Google Sites adalah senang dan mudah untuk digunakan dan ini 
memberi manfaat kepada pelajar. Ini menunjukkan pelajar mempunyai kesediaan yang tinggi 
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terhadap penggunaan Google Sites sebagai medium pengurusan dan bersedia dengan sistem 
pembelajaran berasaskan e-learning. 
 

 
Jadual 1: Persepsi pelajar terhadap Gsite WBL. 

 
Penyataan  Sangat 

Tidak 
Bersetuju 

Tidak 
Bersetuju  

Kurang 
Setuju 

Setuju Sangat 
Setuju 

Persepsi Kemudahan Penggunaan 
(Perceived Ease of Use) 

     

Menggunakan gsite meningkatkan 
kecekapan saya dalam mengurus 
dokumen 

0(0%) 0(0%) 2(6.5%) 3(9.7%) 26(83.9%) 

Menggunakan gsite meningkatkan 
prestasi saya dalam mengurus dokumen 

0(0%) 0(0%) 2(6.5%) 6(19.4%) 23(74.2%) 

Menggunakan gsite meningkatkan 
produktiviti tugasan saya 

0(0%) 0(0%) 1(6.5%) 6(19.4%) 24(77.4%) 

Saya dapati Gsite WBL sangat berguna 0(0%) 0(0%) 2(6.5%) 5(16.1%) 24(77.4%) 
 
Persepsi kegunaan (Perceived 
Usefulness)   

     

Saya dapati mengunakan Gsite WBL 
sangat mudah 

0(0%) 0(0%) 2(6.5%) 5(16.1%) 24(77.4%) 

Saya dapati belajar mengunakan Gsite 
WBL sangat mudah 

0(0%) 0(0%) 1(6.5%) 4(13.3%) 25(83.3%) 

Saya dapati interaksi dengan Gsite 
WBL jelas dan difahami 

0(0%) 0(0%) 2(6.5%) 8(25.8%) 21(67.7%) 

Saya dapati mudah menguruskan 
dokumen dengan Gsite WBL 

0(0%) 0(0%) 3(9.7%) 4(13.3%) 24(77.4%) 

 
Sikap Menggunakan Teknologi 
(Attitude Towards Using Technology) 

     

Saya berhasrat untuk menguruskan 
dokumen dengan Gsite WBL 

0(0%) 0(0%) 4(13.3%) 3(9.7%) 24(77.4%) 

Saya akan selalu menguruskan dokumen 
dengan Gsite WBL 

0(0%) 0(0%) 4(13.3%) 3(9.7%) 24(77.4%) 

Saya akan kerap menggunakan Gsite 
WBL 

0(0%) 0(0%) 6(19.4%) 2(6.5%) 23(74.2%) 

 
Niat Perilaku Untuk Menggunakan 
(Behavioral Intention to Use) 

     

Gsite WBL menjadikan urusan 
penghantaran dokumen WBL lebih 
menarik 

0(0%) 0(0%) 2(6.5%) 6(19.4%) 23(74.2%) 

Gsite WBL menjadikan urusan 
penghantaran dokumen WBL lebih ceria 

0(0%) 0(0%) 4(13.3%) 3(9.7%) 24(77.4%) 

Saya suka menggunakan Gsite WBL 0(0%) 0(0%) 4(13.3%) 4(13.3%) 23(74.2%) 
Saya sentiasa mengambil peluang untuk 
menguruskan dokumen menggunakan 
Gsite WBL 

0(0%) 0(0%) 4(13.3%) 3(9.7%) 24(77.4%) 
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Jadual 2: Tahap Penggunaan Gsite WBL 
 

 
Penggunaan 

 
Min 

 
Interpretasi 

Persepsi Kemudahan Penggunaan (Perceived Ease of 
Use)  

4.73 Tinggi 

Persepsi kegunaan (Perceived Usefulness),   4.70 Tinggi 
Sikap Menggunakan Teknologi (Attitude Towards 
Using Technology) 

4.61 Tinggi 
Niat Perilaku Untuk Menggunakan (Behavioral 
Intention to Use) 

4.64 Tinggi 

 

4. Perbincangan 

Dapatan persepsi pelajar WBL terhadap Gsite WBL hasil dari soalselidik kepada pelajar 
sebagai respondent seramai 31 orang semester 8 yang menggunakan google site ini 
menunjukkan  majoriti pelajar menyatakan setuju (> 80%) dengan penggunaan Gsite dalam 
pengurusan dokumen yang melibatkan empat persepsi pelajar di mana pelajar bersetuju 
melebihi 80%, dalam persepsi Kemudahan Penggunaan (Perceived Ease of Use), Persepsi 
kegunaan (Perceived Usefulness), Sikap Menggunakan Teknologi (Attitude Towards Using 
Technology) dan juga Niat Perilaku Untuk Menggunakan (Behavioral Intention to Use).Bagi 
persepsi pertama iaitu Persepsi Kemudahan Penggunaan (Perceived Ease of Use), majoriti 
pelajar menyatakan setuju (> 80%) dalam perkara meningkatkan kecekapan dan prestasi dalam 
mengurus dokumen, mampu meningkatkan produktiviti tugasan dan sangat berguna sebagai 
satu kemudahan penggunaan dikalangan pelajar dalam satu platform. Persepsi kedua iaitu 
Persepsi kegunaan (Perceived Usefulness), majoriti pelajar menyatakan setuju (> 80%) dalam 
perkara Gsite WBL sangat mudah digunakan dan juga platform yang mudah untuk 
berinteraksi,jelas dan senang difahami disamping mudah dan jelas dalam menguruskan 
dokumen dikalangan pelajar.Persepsi ketiga iaitu, Sikap Menggunakan Teknologi (Attitude 
Towards Using Technology), menunjukkan majoriti pelajar berhasrat untuk menguruskan 
dokumen dengan Gsite WBL, akan selalu menguruskan dokumen dengan Gsite WBL, kerap 
menggunakan dan mengurus dokumen dengan Gsite WBL.Persepsi ke empat iaitu Niat 
Perilaku Untuk Menggunakan (Behavioral Intention to Use), menyatakan setuju (> 80%) 
dalam perkara Gsite WBL menjadikan urusan penghantaran dokumen WBL lebih menarik, 
lebih ceria serta suka dan sentiasa mengambil peluang untuk menguruskan dokumen 
menggunakan Gsite WBL dan  akan kerap menggunakan Gsite WBL.Dapatan untuk tahap 
penggunaan Google Sites sebagai medium pengurusan dokumen oleh pelajar memperolehi min 
keseluruhan yang tinggi dalam Persepsi Kemudahan Penggunaan (Perceived Ease of Use), 
Persepsi kegunaan (Perceived Usefulness),Sikap Menggunakan Teknologi (Attitude Towards 
Using Technology) dan Niat Perilaku Untuk Menggunakan (Behavioral Intention to Use) 
dalam Gsite WBL. 

Penggunaan Google Site sebagai medium pengurusan dokumen dalam kalangan pelajar 
WBL di PUO memberi faedah yang sangat berguna kerana ianya adalah satu medium 
perantaraan untuk memudahkan pengurusan dokumen pelajar menjadi lebih mudah digunakan, 
teratur dan jelas dan mudah difahami. Semua pelajar lebih jelas berinteraski dengan platform 
ini dan tidak mudah terlepas pandang dokumen yang sepatutnya di kumpul, upload ataupun 
download mengikut keperluan dalam masa yang ditetapkan kerana masa menjalani WBL di 
industri adalah 40 minggu setiap semester selama dua semester yang membawa beberapa 
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kursus bersama sudah pasti perlu menyelesaikan banyak dokumen sepanjang waktu tersebut. 
Penggunaan Google Site Sebagai medium Pengurusan Dokumen Dalam Kalangan Pelajar 
WBL di PUO memberi impak yang baik kepada pelajar WBL di mana mereka merasa lebih 
teruja dan menarik,suka,ceria dan sentiasa akan menggunakan Giste WBL dalam pengurusan 
dokumen kerana ianya lebih teratur, mudah dan jelas selaras dengan dapatan yang majoriti 
pelajar bersetuju Gsite ini adalah medium pengurusan dokumen yang berkesan serta dapat 
meningkatkan kecekapan dan prestasi dalam mengurus dokumen, mampu meningkatkan 
produktiviti tugasan serta ianya sangat berguna sebagai satu kemudahan penggunaan 
dikalangan pelajar dalam satu platform.  
 

 
5. Rumusan 
 
Rumusan yang boleh dibuat dalam Penggunaan Google Site Sebagai medium Pengurusan 
Dokumen Dalam Kalangan Pelajar WBL di PUO ialah dimana para pelajar mempunyai 
kesediaan yang tinggi terhadap penggunaan Google Sites sebagai medium pengurusan 
dokumen dan bersedia dengan sistem pembelajaran berasaskan e-learning. Ini jelas dari 
persepsi sikap menggunakan teknologi menunjukkan majoriti pelajar berhasrat, selalu dan 
kerap untuk menggunakan dan mengurus dokumen dengan Gsite WBL(BCT). Keterbatasan 
interaksi antara pelajar yang menjalani WBL di industri dan di institusi iaitu PUO semasa 
Pandemik Covid 19 telah membuka ruang mewujudkan satu medium perantaraan untuk 
memudahkan pengurusan dokumen pelajar yang terlibat melalui google site yang di bangunkan 
sebagai platfom maya yang boleh digunapakai bagi tujuan pembelajaran maya. Ianya amat 
berkesan sebagai satu kaedah baharu dalam e-learning. Selain itu, pelajar juga merasakan 
pembelajaran berasaskan Google Sites adalah mudah untuk digunakan, mudah belajar, mudah 
mengurus dokumen kerana interaksi adalah jelas dan mudah difahami. Seterusnya pelajar juga 
mempunyai niat perilaku yang tinggi untuk menggunakan Gsite WBL BCT yang dapat 
memberi manfaat kepada pelajar terutama dalam menguruskan dokumen yang pelbagai semasa 
80 minggu dalam dua semester menjalani WBL di industri kerana majoriti pelajar bersetuju 
bahawa berinteraksi dengan menggunakan platform Gsite WBL BCT ini adalah jelas dan 
mudah difahami. Selain dari itu pelajar tidak mudah terlepas pandang dokumen yang 
sepatutnya di kumpul, dimuatnaik ataupun dimuat turun mengikut keperluan dalam masa yang 
ditetapkan. Secara keseluruhannya; tahap penerimaan kemudahan penggunaan, kegunaan, 
menggunakan teknologi dan perilaku menggunakan Gsite WBL amat tinggi dikalangan para 
pelajar WBL untuk program Sarjana Muda Teknologi Kejuruteraan (BCT) di PUO.  
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KESEDIAAN DAN KEPERLUAN PELAJAR TERHADAP 
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MUDAH ALIH BAGI KURSUS POWER ELECTRONICS 
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Abstrak: Perkembangan teknologi telah merubah gaya hidup manusia masa kini dalam 
usaha menambahbaik sistem pembelajaran secara teknologi mudah alih. Kajian ini 
bertujuan untuk mengenal pasti tahap kesediaan dan keperluan pelajar terhadap 
pembangunan aplikasi mudah alih secara M- Learning bagi kursus Power Electronics. 
Seramai 60 pelajar dari semester 4, Diploma Kejuruteraan Mekatronik yang terlibat sebagai 
responden dalam kajian ini. Borang soal selidik digunakan sebagai instrumen dalam kajian 
ini yang telah diubahsuai dan dirujuk daripada Technology Acceptance Model (TAM) bagi 
menentukan tahap kesediaan dan keperluan terhadap penggunaan mobile learning di 
kalangan pelajar. Instrumen kajian yang digunakan adalah terdiri daripada satu set soal 
selidik yang mengandungi 48 item soalan dan menggunakan skala Likert yang 
menggunakan skala 5. Data kajian dianalisa melalui statistik deskriptif dan analisis 
kualitatif yang menggunakan SPSS versi 28.0. Dapatan kajian menunjukkan bahawa tahap 
kesediaan pelajar terhadap pembelajaran secara atas talian, strategi pembelajaran pelajar, 
keperluan rekabentuk aplikasi mudah alih dan bagi keperluan rekabentuk interaksi dalam 
aplikasi mudah alih skor min adalah 3.94 - 4.43. Berdasarkan kepada dapatan yang 
diperolehi, skor min yang diperolehi pada tahap tinggi. Oleh itu, penyelidik akan 
meneruskan penyelidikan dengan lebih lanjut serta dapat digunakan dalam elemen 
pembangunan M-Learning aplikasi mudah alih bagi kursus Power Electronics yang lebih 
mudah, sistematik dan menarik. 
 
Kata Kunci: M-Learning, Aplikasi Mudah Alih, Power Electronics 

 
1.0 Pengenalan 
Dalam era teknologi yang terkini, pembelajaran mudah alih adalah satu medium pengajaran 
dan pembelajaran yang banyak digunakan sebagai pengantar digital. M- Learning 
merupakan pendekatan pembelajaran yang dapat menentukan penguasaan terhadap 
kemahiran dan pengetahuan melalui aplikasi teknologi mudah alih. Pembelajaran yang 
berasaskan aplikasi mudah alih atau lebih dikenali sebagai pembelajaran mudah alih atau 
m-pembelajaran dilihat semakin popular kini dan pembelajaran berasaskan web ini mampu 
menggantikan teknik pembelajaran di masa hadapan (Alif Nawi et al, 2014). Pembelajaran 
mudah alih banyak menggunakan alat peranti pintar seperti telefon pintar, tablet dan 
sebagainya. Ini kerana peranti ini mempunyai pelbagai aplikasi yang boleh digunakan untuk 
pelbagai aktiviti (Göksu, Atici 2013). Selain itu juga pembelajaran secara mudah alih telah 
membawa perubahan yang amat ketara kepada sistem pendidikan. Iaitu dengan memberi 
peluang serta ruang kepada pelajar untuk aktif didalam aktiviti pembelajaran secara fizikal 
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atau mental. Kesan daripada aktiviti ini ia dapat menggalakkan pelajar untuk belajar secara 
kendiri memenuhi keperluan ruang bagi dalam penerimaan mental dan fizikal pelajar. 
Menurut Yong & Shengnan (2010), mobile pembelajaran atau pembelajaran secara mudah 
alih adalah satu kaedah pembelajaran yang menggunakan peranti atau peralatan mudah alih 
dalam pengajaran dan pembelajaran. Oleh itu, dengan adanya perkembangan teknologi 3G 
dan 4G LTE dan yang terkini rangkaian 5G telah mencetuskan pembangunan inovasi 
kepada sektor pendidikan dimana teknologi ini boleh dimanfaatkan untuk pembelajaraan 
secara atas talian. Kemajuan teknologi telefon pintar yang berteraskan pengoperasian 
aplikasi Android, iOS, Windows Phone dan Blackberry ia menjadikan alat komunikasi ini 
satu keperluan kepada pelajar di pusat pengajian tinggi. Dengan adanya pembangunan 
aplikasi mudah alih ini, ia dilihat dapat meningkatkan taraf penggunaan yang amat pesat 
dalam bidang pendidikan. 
Selain daripada itu, penularan pendemik Covid-19 telah menjadikan pengajaran dan secara 
atas talian menjadi satu keperluan di institusi pendidikan. Kini, medium pengajaran dan 
pembelajaran secara mudah alih dan atas talian dapat mencegah penularan wabak Covid-19 
dalam kalangan pelajar. (Muhammad Izzat et al., 2020). Pelajar-pelajar perlu menyesuaikan 
dengan pengajaran dan pembelajaran mudah alih bagi membolehkan mereka untuk 
membina keyakinan terhadap kemahiran dengan pembelajaran kendiri secara optimum. 
 
2.0 Fokus Kajian 
Kajian kuantitatif yang dijalankan secara kajian tinjauan melibatkan responden yang terlibat 
iaitu pelajar Semester 4 yang sedang mengikuti pengajian dalam program Diploma 
Kejuruteraan Mekatronik, Politeknik Merlimau Melaka bagi mendapatkan maklumat 
tentang kesediaan dan keperluan pelajar dalam membangunkan aplikasi mudah alih bagi 
kursus Power Electronics. 
 
3.0 Objektif Kajian 
Objektif kajian adalah: 
1. Untuk membangun aplikasi mudah alih bagi kursus Power Electronics berasaskan 

strategi pembelajaran yang sistematik di Politeknik Merlimau Melaka.  
2. Kajian ini juga akan mengenalpasti tahap kesediaan dan keperluan pelajar Semester 4 

yang sedang mengikuti pengajian dalam program Diploma Kejuruteraan Mekatronik 
dalam pembangunkan aplikasi mudah alih. 

 
4.0 Persoalan Kajian 
Bagi mencapai dan memastikan objektif kajian tercapai, maka persoalan kajian 
dibangunkan iaitu: 
i. Apakah kesediaan pelajar dalam pembangunan aplikasi mudah alih dalam kursus 
Power Electronics 
ii. Apakah komponen yang diperlukan oleh pelajar untuk membangunkan aplikasi mudah 
alih dalam kursus Power Electronics. 
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5.0 Metodologi Kajian 
Menurut Chua (2020), hasil kajian ditentukan oleh kaedah dan reka bentuk kajian yang 
dibangunkan bagi melaksanakan kajian yang melibatkan strategi penyelidikan dan kaedah 
kajian. Dalam metodologi beberapa perkara yang dibincangkan ialah termasuk populasi dan 
sampel kajian, instrumen kajian, kajian rintis, kesahan dan kebolehpercayaan dan analisis 
data. 
 

5.1 Populasi dan Sampel Kajian 
Populasi kajian adalah terdiri daripada 54 orang pelajar yang sedang mengikuti kursus 
Power Electronics bagi Sesi 2-2021-2022 program Diploma Kejuruteraan Mekatronik. 
Seramai 54 orang yang terdiri daripada 47 orang pelajar lelaki dan 7 orang pelajar 
perempuan. (20 orang pelajar sebagai sampel untuk kajian rintis) telah mengikut prosedur 
persampelan rawak.  
 

5.2 Instrumen Kajian 
Instrumen yang digunakan dalam kajian ini merupakan soal selidik yang direka bentuk bagi 
memenuhi objektif keseluruhan kajian. Pembinaan item dalam kajian ini adalah hasil 
daripada item soal selidik dalam kajian oleh Tamil Selvan (2014) dan Norhapizah (2016). 
Dalam kajian ini, soal selidik terdiri daripada dua bahagian iaitu bahagian A mengandungi 
maklumat demografi responden manakala bahagian B mengandungi 40 item mengenai 
keperluan komponen dalam pembangunan aplikasi mudah alih. 
 

5.3 Kesahan Kajian 
Menurut (Chua, 2020) kajian rintis adalah kajian yang dilakukan sebelum kajian sebenar 
dilaksanakan manakala nilai 0.80 keatas mempunyai kebolehpercayaan yang tinggi. Kajian 
rintis bertujuan untuk mendapatkan maklumat awal berhubung kesahan dan keboleh 
percayaan instrumen yang dibina. Sampel yang terlibat dalam ujian ini terdiri daripada 20 
orang responden. Analisis kebolehpercayaan instrumen kajian ini menunjukkan nilai 
Cronbach Alpha 0.91.  
 
6.0 Analisis Data 
Data kajian dianalisis menggunakan statistik deskriptif bagi menjawab setiap item-item 
kajian. Data daripada borang soal selidik akan dianalisis menggunakan program SPSS versi 
28 untuk mendapatkan kekerapan (frekuensi) dan peratusan bagi setiap soalan kajian. Data 
kajian diwakilkan dalam bentuk jadual. Manakala analisis data dibuat dengan 
membandingkan peratusan tertinggi dan terendah serta nilai skor min dan menilai tahap 
interpretasi Skor Min bagi setiap soalan kajian.  Interpretasi Skor Min berdasarkan Pallant 
(2020) boleh dirujuk berdasarkan Jadual 1. 
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Jadual 1. Interpretasi Skor Min 
Skor Min Interpretasi (Tahap) 

1.00 hingga 1.66 Rendah 
1.67 hingga 3.33 Sederhana 
3.34 hingga 5.00 Tinggi 

 
6.1 Analisis Demografi Responden 

Laporan analisis demografi responden ditunjukkan seperti dalam Jadual 2 hingga 5 bagi 
menjawab persoalan pada bahagian A iaitu apakah kesediaan pelajar dalam pembangunan 
aplikasi mudah alih dalam kursus Power Electronics. Bilangan kekerapan (dalam nilai 
peratus) digunakan untuk membuat analisis demografi responden. 

 
Jadual 2: Responden mengikut jantina 

 
Jantina Frekuensi Peratusan 
Lelaki 47 87 

Perempuan 7 13 
 
Jadual 2 menunjukkan bilangan responden lelaki (87%, n=47) adalah lebih besar daripada 
bilangan responden perempuan (13%, n=7). Ini disebabkan oleh kebanyakan bilangan yang 
mengambil kursus kejuruteraan mekanikal terdiri daripada pelajae lelaki lebih ramai. 

Jadual 3: Responden mengikut pencapaian akademik  

HPNM Frekuensi Peratusan 

2.00-3.00 14 25.9 

3.00-3.49 25 46.3 

>3.5 15 27.8 

 

Jadual 3 menunjukkan bilangan responden HPNM 3.00-3.49 (46.3%, n=25) adalah lebih 
besar daripada bilangan responden HPNM 2.00-3.00 (25.9%, n=14). Ini menunjukkan 
tahap pencapaian akademik pelajar adalah tinggi.  

Jadual 4: Aplikasi telefon pintar responden 

Sistem aplikasi Frekuensi Peratusan 

Android 40 74.1 

Windows phone 14 25.9 
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Jadual 4 menunjukkan, sistem aplikasi yang paling banyak digunakan oleh responden 
adalah penggunaan sistem Android iaitu kekerapan 74.1% (n=40). Manakala sistem 
pengoperasian yang paling sedikit digunakan oleh responden ialah Windows Phone dengan 
kekerapan 25.9% (n=14). Oleh itu, daripada data kajian ini dapat mengenalpasti jenis 
sistem pengoperasian telefon mudah alih yang di minati oleh responden. 

 

Jadual 5: Jenis Aplikasi Dalam Telefon Yang Selalu Dimuat Turun Oleh Responden 

Jenis Frekuensi Peratusan 

Permainan 11 20.4 

Pendidikan 10 18.5 

Komunikasi 13 24.1 

Hiburan 11 20.4 

Penyimpanan Fail 4 7.4 

Lain-lain 5 9.3 

 

Berdasarkan dapatan kajian dalam Jadual 5, aplikasi mudah alih yang selalu dimuat turun 
oleh responden ialah aplikasi komunikasi dengan kekerapan 24.1% (n=13). Manakala 
aplikasi permainan dan hiburan 20.4% (n=11), aplikasi pendidikan 18.5% (n=10), dan 
aplikasi penyimpanan fail 7.4% (n=4) aplikasi yang paling sedikit. 

Jadual 6 hingga 9 digunakan bagi menjawab persoalan pada bahagian B iaitu apakah ciri-
ciri komponen yang diperlukan oleh pelajar untuk membangunkan M-pembelajaran dalam 
kursus Power Electronics. 

 

Jadual 6: Kesediaan Pelajar Terhadap Pembelajaran Secara Atas Talian 

Kod Item Skor 
Min 

Tahap 

B1 Saya sentiasa bersedia menggunakan kaedah pembelajaran atas 
talian 

4.15 Tinggi 

B2 Saya mempunyai kemahiran menggunakan kaedah 
pembelajaran atas talian 

4.13 Tinggi 

B3 M- Learning membolehkan saya mempelajari pelajaran dalam 
bentuk yang disesuaikan oleh gaya pembelajaran saya 

4.11 Tinggi 
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B4 Institusi memberi peluang kepada saya untuk menggunakan M- 
Learning 

4.15 Tinggi 

B5 Saya sentiasa cuba untuk mendapatkan bahan pembelajaran secara 
atas talian 

4.33 Tinggi 

B6 Menggunakan M- Learning mengurangkan beban saya dalam 
pencarian maklumat. 

4.28 Tinggi 

B7 Saya sangat selesa dengan kaedah pembelajaran atas talian 4.17 Tinggi 

B8 Saya tidak menghadapi sebarang halangan untuk menggunakan 
pembelajaran atas talian 

3.94 Tinggi 

B9 Menggunakan M-Learning meningkatkan kecekapan saya sebagai 
seorang pelajar 

4.04 Tinggi 

B10 Saya boleh belajar mengikut kemampuan saya sendiri 
menggunakan M-Learning 

4.17 Tinggi 

 

Jadual 6 menunjukkan nilai skor min bagi kesediaan pelajar terhadap pembelajaran secara atas 
talian adalah tinggi berdasarkan daripada rujukan Jadual 1 Interpretasi Skor Min. Persoalan 
daripada item B1 hingga B10 adalah menunjukkan tahap kesediaan responden adalah tinggi. 
Walaubagaimanapun, skor min pada item B8 adalah dibawah skor 4, iaitu 3.94. Persoalan item 
bagi B8 adalah berkaitan dengan terdapat sedikit sahaja responden menghadapi halangan untuk 
menggunakan pembelajaran atas talian. Oleh itu, pembangunan aplikasi mudah alih ini perlu 
mengambil kira tahap kesediaan pelajar supaya bahan yang dibangunkan dapat digunakan oleh 
pelajar secara optimum. 

Jadual 7: Strategi Pembelajaran Pelajar 

Kod Item Skor 
Min 

Tahap 

C1 Pensyarah menyediakan pembelajaran yang aktif. 4.15 Tinggi 

C2 Pensyarah memberi peluang pelajar membuat perbincangan 
bersama rakan sekelas. 

4.30 Tinggi 

C3 Pensyarah menyediakan aktiviti yang melibatkan kerja 
berkumpulan. 

4.22 Tinggi 

C4 Pensyarah menyediakan aktiviti pdp yang mencabar minda 4.17 Tinggi 

C5 Pensyarah menyediakan platform yang sesuai untuk 
menyampaikan maklumat. 

4.22 Tinggi 
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C6 Pensyarah menyediakan aktiviti pembelajaran membantu 
memahami topik kursus. 

4.24 Tinggi 

C7 Pensyarah menyediakan aktiviti yang menyerupai situasi sebenar. 4.19 Tinggi 

C8 Pensyarah memberi kebebasan dalam memilih kaedah 
pembelajaran sendiri 

4.15 Tinggi 

C9 Pensyarah menyediakan kemudahan tambahan (butang search atau 
glosari) bagi mencari maklumat tambahan 

4.22 Tinggi 

C10 Pensyarah memberi peluang membuat penilaian/ latihan dari 
semasa ke semasa 

4.35 Tinggi 

 

Jadual 7 menunjukkan nilai skor min tahap penerimaan responden terhadap strategi 
pembelajaran secara aplikasi mudah alih. Secara keseluruhannya responen telah menyatakan 
tahap persetujuan tinggi dengan nilai skor min keseluruhan ialah 4.22. Secara keseluruhan, 
semua item C1 hingga menunjukkan skor min pada tahap yang tinggi.   Nilai skor min yang 
paling tinggi aspek reka bentuk strategi pembelajaran ialah memberi peluang membuat 
penilaian/ latihan dari semasa ke semasa (skor min 4.35). 

Jadual 8: Keperluan Rekabentuk Aplikasi Mudah Alih 

Kod Item Skor 
Min 

Tahap 

D1 Mengaplikasikan reka bentuk yang ringkas 4.20 Tinggi 

D2 Menggunakan imej yang sebenar bagi penerangan sesuatu konsep 4.24 Tinggi 

D3 Kandungan audio yang jelas 4.22 Tinggi 

D4 Menggunakan kandungan video bagi penyampaian sesuatu topik 4.19 Tinggi 

D5 Tulisan yang mudah dibaca dan kemas 4.43 Tinggi 

D6 Menyediakan menu-menu atau butang yang mesra bagi 
memudahkan pelajar meneroka isi kandungan 

4.31 Tinggi 

D7 Menyediakan sistem navigasi yang mudah supaya pelajar dapat 
meneroka isi kandungan dalam sesuatu topik 

4.24 Tinggi 

D8 Menggunakan animasi yang menarik dan ringkas 4.11 Tinggi 

D9 Infografik yang digunakan menarik 4.17 Tinggi 

D10 Warna latar belakang yang terang 4.02 Tinggi 

 



 
 

2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 
Vol. 8 Issue 1 (Special Issue – ICRISC2022) 

International Conference on Research and Innovation in Sustainable Cities @ PUO 
 

 

JKTSS | eISSN: 27166848 
63 

 

Berdasarkan Jadual 8 menunjukkan nilai skor min tahap persetujuan pelajar terhadap aspek 
reka bentuk antara muka adalah tinggi dengan nilai skor min keseluruhan ialah 4.15. Didapati 
setiap item yang diukur mencatatkan tahap pencapaian yang tinggi. Nilai skor min yang tinggi 
menunjukkan pelajar bersetuju dengan elemen seperti audio, video, grafik, navigasi, animasi 
dan menu perlu disertakan dalam pembangunan aplikasi mudah alih. 

Jadual 9: Keperluan Rekabentuk Interaksi Dalam Aplikasi Mudah Alih 

Kod Item Skor 
Min 

Tahap 

E1 Menyediakan ruangan forum atas talian 4.19 Tinggi 

E2 Menyediakan kemudahan pelajar berinteraksi dengan pensyarah 4.04 Tinggi 

E3 Memudahkan pencapaian maklumat 4.43 Tinggi 

E4 Menyediakan soalan-soalan penilaian disetiap topik bagi menilai 
pemahaman pelajar 

4.31 Tinggi 

E5 Pengguna boleh memberi maklumbalas 4.31 Tinggi 

E6 Maklumbalas dalam pelbagai bentuk (menaip jawapan, pilihan 
jawapan dan sebagainya) 

4.17 Tinggi 

E7 Menyediakan kemudahan memuat turun(download) bahan yang 
disediakan 

4.35 Tinggi 

E8 Menyediakan manual panduan untuk pengguna menggunakan 
aplikasi M-Learning 

3.96 Tinggi 

E9 Menyediakan lebih dari satu bentuk capaian maklumat 4.33 Tinggi 

E10 Menyediakan pautan (link) ke laman web yang berkaitan 4.04 Tinggi 

 

Berdasarkan Jadual 9 menunjukkan nilai skor min tahap ukuran responden terhadap aspek reka 
bentuk interaksi adalah tinggi dengan nilai skor min keseluruhan ialah 4.21. Didapati 
kebanyakan soalan yang diukur mencatatkan tahap persetujuan yang tinggi kecuali item E8 
yang mana mempunyai skor min kurang daripada 3.96. Nilai skor min yang tinggi 
menunjukkan pelajar bersetuju supaya elemen reka bentuk interaksi seperti kemudahan 
memberi maklum balas, capaian maklumat, panduan pengguna dan kemudahan memuat turun 
bahan disertakan dalam pembangunan aplikasi ini.  
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7.0 Dapatan dan Perbincangan 

Hasil dapatan kajian ini diperbincangkan berdasarkan dua objektif kajian seperti yang 
dinyatakan sebelum ini iaitu i) untuk membangun aplikasi mudah alih bagi kursus Power 
Electronics berasaskan strategi pembelajaran yang sistematik di Politeknik Merlimau Melaka.; 
dan ii) mengenalpasti tahap kesediaan dan keperluan pelajar Semester 4 yang sedang mengikuti 
pengajian dalam program Diploma Kejuruteraan Mekatronik dalam pembangunkan aplikasi 
mudah alih. Kesediaan pelajar terhadap pembelajaran mudah alih menunjukkan tahap 
kesediaan yang tinggi. Berdasarkan dapatan, semua pelajar memiliki peranti pintar sebagai alat 
capaian pembelajaran mudah alih. Selain daripada itu juga pelajar mempunyai pengalaman dan 
kemahiran memuat turun aplikasi mudah alih ke dalam peranti pintar mereka berdasarkan hasil 
dapatan kajian. Koole (2009) menyatakan untuk mewujudkan persekitaran pembelajaran 
mudah alih yang efektif peranti mudah alih merupakan salah satu daripada tiga aspek iaitu 
peranti, kendiri, dan sosial. Manakala dari aspek kesediaan pelajar terhadap pembelajaran 
menggunakan aplikasi mudah alih kursus Power Electronics pula mendapati daripada soal 
selidik item menunjukkan 100 peratus pelajar memiliki telefon dan tablet pintar. Manakala 
tahap kesediaan pelajar terhadap aplikasi mudah alih juga tinggi dengan skor min 4.22. 

Aplikasi mudah alih ini diharapkan dapat memberi manfaat dalam pengajaran dan 
pembelajaran kursus Power Electronics dan membantu meningkatkan kemahiran pelajar 
menguasai sesuatu topik dalam subjek tersebut. Selain daripada untuk kegunaan pelajar, 
aplikasi ini boleh digunakan sebagai bahan bantu mengajar pensyarah bagi aktiviti pengajaran 
bagi kursus Power Electronics. Maka cadangan untuk membina aplikasi mudah alih ini dapat 
menerapkan teori pembelajaran dan strategi pembelajaran kendiri dan sistematik supaya bahan 
pembelajaran ini bermakna kepada para pelajar secara optimum. 

 

8.0 Kesimpulan 

Berdasarkan kepada dapatan kajian, diharapkan dapat membantu meningkatkan kesedaran 
tentang kelebihan aplikasi mudah alih kepada pelajar kursus Power Electronics bagi program 
Diploma Kejuruteraan Mekatronik dan ia dapat menjadi sebagai salah satu alternatif 
pendidikan. Kebanyakan pelajar mempunyai telefon pintar yang boleh digunakan untuk 
capaian pembelajaran secara mudah alih dan ini tidak mustahil jika aplikasi mudah alih 
pendidikan dapat membantu sistem pendidkan ke arah pembelajaran abad ke-21. Hasil kajian   
akan menjadi input kepada fasa seterusnya bagi projek mereka bentuk, membangunkan, 
menilai dan memodelkan faktor reka bentuk dan pembangunan aplikasi mudah alih bagi kursus 
Power Electronics yang yang lebih mudah, sistematik dan menarik. 
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Abstrak: Isu keselamatan dan kesihatan sentiasa menjadi tumpuan utama pihak pengurusan 
Politeknik Sultan Azlan Shah (PSAS), terutamanya di kawasan Kolej Kediaman Pelajar PSAS 
yang menempatkan 1424 orang pelajarnya. Untuk meningkatkan tahap kesedaran pelajar 
berkenaan keselamatan dan kesihatan, taklimat keselamatan dan kesihatan dan latihan 
pengungsian bangunan dilaksanakan di Kolej Kediaman Pelajar 2 kali setahun. Kajian ini 
dilakukan bagi mengukur tahap keberkesanan kedua-dua program keselamatan ini dalam 
meningkatkan kesedaran pelajar berkenaan keselamatan dan kesihatan. Kajian ini melibatkan 
238 orang pelajar yang menghuni blok V5 dan V6. Satu soalselidik telah diedarkan kepada 
semua penghuni blok V5 dan V6 7 hari selepas program keselamatan tersebut dilaksanakan. 
Hasil kajian mendapati tahap kesedaran pelajar mengenai keselamatan dan kesihatan 
meningkat selepas program dilaksanakan dan para pelajar mendapati kolej kediaman pelajar 
PSAS adalah selamat dan kondusif. Hasil kajian juga mendapati penglibatan pelajar dalam 
pasukan sukarelawan juga dapat meningkatkan tahap kesedaran dan pengetahuan berkenaan 
tindakan awal kecemasan. 
 
Kata kunci: latihan keselamatan dan kesihatan; pengungsian bangunan; kesedaran terhadap 
keselamatan dan kesihatan. 
 

1. Pengenalan  

Keselamatan dan kesihatan adalah berkait rapat dengan kehidupan seharian kita terutamanya 
apabila melibatkan komuniti dan organisasi. Kemalangan di tempat kerja berlaku disebabkan 
oleh aktiviti dan persekitaran pekerjaan yang tidak selamat dan tidak sihat yang mana kedua-
dua perkara ini boleh dikawal oleh pihak pengurusan (Holt dan Allen, 2015). Adalah menjadi 
tanggungjawab pihak pengurusan untuk menyediakan dan memastikan persekitaran tempat 
kerja selamat dan bebas dari penyakit. Antara langkah-langkah yang boleh diambil oleh pihak 
pengurusan bagi mengelak kemalangan di tempat kerja ialah dengan memberi maklumat 
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lengkap mengenai keselamatan dan kesihatan pekerjaan kepada semua pekerja, dan 
meningkatkan kemahiran bekerja mengikut sistem bekerja yang betul dan selamat melalui 
program-program latihan (Mohamed, R., Juhari, M.A.F., Baker, R., dan Yasid, A.F.M., 2018).
  
Keselamatan merupakan cara hidup yang sama penting sama ada dalam dan luar masa bekerja 
(Wells, 2003). Di Politeknik Sultan Azlan Shah (PSAS), aspek keselamatan warga kampus 
menjadi keutamaan institusi ini dalam pengoperasiannya. Kolej kediaman, sebagai contoh, 
menggariskan prosedur kawalan keselamatan dan sistem pengurusan pelajar yang teratur bagi 
memastikan persekitaran kondusif dapat dikekalkan. Selain dari menyediakan persekitaran 
yang selesa dan selamat, kesedaran yang tinggi di kalangan penghuninya berkenaan 
keselamatan dan kesihatan juga amat penting. Menurut Holt dan Allen (2015), meningkatkan 
tahap kesedaran pekerja mengenai keselamatan dan kesihatan pekerjaan juga adalah langkah 
penting bagi mengelak berlakunya kemalangan di tempat kerja. 
 
Antara usaha yang telah diambil oleh pengurusan kolej kediaman bagi meningkatkan kesedaran 
berkenaan keselamatan dan kesihatan di kalangan pelajar ialah dengan mewujudkan Program 
Keselamatan dan Kesihatan dengan kerjasama Unit Keselamatan dan Kesihatan Pekerjaan 
(UKKP) PSAS. UKKP PSAS ditubuhkan untuk memantau dan memastikan persekitaran di 
PSAS adalah selamat dan bebas dari bahaya yang boleh menjejaskan keselamatan dan 
kesihatan warga PSAS. Selain itu, UKKP PSAS juga bertanggungjawab menjalankan kursus-
kursus dan latihan berkaitan dengan keselamatan dan kesihatan bagi memastikan warga PSAS 
mempunyai kesedaran dan pengetahuan yang cukup berkenaan keselamatan dan kesihatan. 
Antara program latihan yang sering dilaksanakan setiap semester ialah latihan pencegahan 
kebakaran dan pengungsian bangunan. 
 
1.1 Latar belakang responden 
 
Kolej Kediaman Pelajar PSAS merangkumi 6 blok yang boleh menampung 1424 orang 
penghuni dalam satu masa. Setiap blok mempunyai 4 aras dengan setiap aras mempunyai 2 
buah tandas, 2 buah bilik basuh baju dan 2 pantri. Kemudahan-kemudahan lain yang terdapat 
di Kolej Kediaman Pelajar PSAS ialah kafeteria, kedai koperasi, klinik pelajar dan gelanggang-
gelanggan sukan. Ini menjadikan kawasan kolej kediaman pelajar sebagai tempat tumpuan para 
pelajar ketika minggu perkuliahan. 
 
Blok V2, V3 dan V4 dikhaskan untuk pelajar lelaki manakala blok V1, V5 dan V6 dikhaskan 
untuk pelajar perempuan. Kebanyakan penghuni-penghuni kolej kediaman pelajar ini terdiri 
daripada pelajar-pelajar semester 1 dan sebahagian kecil lagi terdiri daripada ahli jawatankuasa 
Majlis Perwakilan Pelajar PSAS (MPP), Jawatankuasa Pelajar Kolej Kediaman (JPKK) dan 
pelajar-pelajar senior yang berkeperluan khas. 
 
Kajian ini membabitkan penghuni-penghuni blok V5 dan V6 sahaja dengan dengan jumlah 
penghuni seramai 238 orang. Ketika kajian ini dilakukan, blok V1 dan V2 telah dijadikan 
sebagai blok isolasi sebagai persediaan mengasingkan pelajar yang dijangkiti COVID-19. 
Kesemua penghuni blok V5 dan V6 terlebih dahulu telah menjalani program Latihan 
Pengungsian Bangunan dan Taklimat Keselamatan dan Kesihatan pada 13 September 2020. 
Seramai 238 orang penghuni telah terlibat dengan program ini yang telah diselia oleh UKKP 
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PSAS, Unit Pengurusan Asrama dan warden-warden. Disebabkan oleh pandemik COVID-19 
yang sedang melanda dunia pada ketika itu, program ini terpaksa dilaksanakan secara dalaman 
tanpa melibatkan pihak Jabatan Bomba dan Penyelamat Malaysia. Satu soalselidik telah 
diedarkan kepada semua penghuni tersebut 7 hari selepas program dilaksanakan bagi mengukur 
tahap keberkesanan program terhadap tahap kesedaran keselamatan dan kesihatan di kalangan 
penghuni Blok V5 Dan V6 Kolej Kediaman Pelajar PSAS. 
 
1.2 Keperluan latihan keselamatan 
 
Dengan bilangan penghuni yang ramai, tambahan pula menjadi tempat tumpuan para pelajar 
pada waktu puncak ketika minggu perkuliahan, risiko berlakunya kemalangan dan kecemasan 
di kolej kediaman pelajar adalah tinggi. Sehubungan itu, kesedaran berkenaan keselamatan di 
kalangan penghuni kolej kediaman pelajar perlu ditingkatkan. Bagi meningkatkan kesedaran 
berkenaan keselamatan dan kesihatan di kalangan penghuni kolej kediaman, program-program 
latihan berkenaan keselamatan dan kesihatan perlu kerap dilaksanakan. Menurut Mohamed, R. 
et al. (2018), wujud hubungan yang signifikan positif antara sikap pekerja dan latihan 
keselamatan dan kesihatan dengan tahap kesedaran keselamatan dan kesihatan pekerja-pekerja. 
Kenyataan ini juga disokong oleh M, Mansur., dan Peng, S.H. (2009) yang menyatakan bahawa 
latihan keselamatan dan kesihatan yang ditawarkan bukan sekadar meningkatkan ilmu 
pengetahuan di kalangan para pekerja terhadap keselamatan dan kesihatan pekerjaan sahaja 
tetapi juga meningkatkan kesedaran para pekerja supaya semasa bekerja senantiasa 
mementingkan keselamatan sendiri dan juga rakan sekerjanya tanpa bertindak dengan bahaya. 
Sahid, F.M., Hin, K.F., dan Ahmad, A.L. (2013) juga berpendapat mempertingkatkan program 
latihan bagi meningkatkan kesedaran terhadap keselamatan dan kesihatan dan memastikan 
prosedur kerja dipatuhi sepertimana yang ditetapkan. Selain itu, program latihan juga dapat 
mempertingkatkan kualiti kerja dan mewujudkan kesedaran mengenai keselamatan dan 
kesihatan. Menjalankan lebih banyak program-program latihan untuk meningkatkan kesedaran 
penghuni tentang keselamatan kebakaran (Tharmarajan, P., 2007). 
 
Sebagai sebuah organisasi kerajaan, adalah menjadi tanggungjawab pihak pengurusan PSAS 
untuk mengadakan latihan-latihan sebegini sepertimana yang telah dinyatakan di dalam Buku 
Arahan Perkhidmatan Awam.  Berdasarkan kepada Buku Arahan Perkhidmatan, bab 8 perkara 
2(a), jabatan-jabatan hendaklah mengadakan latihan dari semasa ke semasa bagi kakitangan-
kakitangan mereka tentang cara-cara mencegah kebakaran seperti penggunaan pemadam-
pemadam api dan tindakan-tindakan menyelamatkan diri apabila berlaku kebakaran di pejabat-
pejabat, terutama di bangunan-bangunan tinggi. Latihan-latihan ini patut diadakan setahun 
sekali. Jabatan bomba akan sedia memberi nasihat dan membantu di dalam latihan-latihan yang 
diaturkan oleh jabatan-jabatan. Dengan melaksanakan latihan keselamatan dan kesihatan yang 
lebih kerap, ia menunjukkan kesan terhadap komitmen sesebuah organisasi tentang 
keselamatan dan kesihatan (Azlan, S.N., Wahab, S.R.A., 2018). PSAS melalui UKKP 
melaksanakan latihan kebakaran dan pengungsian bangunan sebanyak 2 kali setahun, selain 
latihan, seminar dan taklimat keselamatan dan kesihatan yang lain seperti pengenalan kepada 
HIRARC, kursus pengurusan sisa berjadual, prosedur kerja selamat dan banyak lagi. Ini 
menunjukkan komitmen dan kesungguhan yang tinggi pengurusan PSAS terhadap isu 
keselamatan warganya. 
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Latihan keselamatan mempunyai kepentingan kepada firma dan masyarakat dan berupaya 
menyelamatkan nyawa, mengelakkan kemalangan, kecederaan dan kesakitan. Ini 
menunjukkan betapa pentingnya membekalkan secukupnya latihan keselamatan bagi 
memastikan tanggungjawab majikan telah dilaksanakan iaitu membekalkan latihan kepada 
semua lapisan pekerja binaan termasuk kakitangan pengurusan (Misnan, M.S., Mohammed, 
A.H., Yusof, Z.M., Hamid, R.A., Othman, N., dan Mahmood, W.Y.W., 2015). Kekerapan 
latihan dan jenis latihan yang sesuai dengan keadaan persekitaran kerja sangat penting bagi 
menyediakan organisasi dan pekerjanya dengan ilmu dan kemahiran yang cukup untuk 
menghadapi keadaan kecemasan. Semakin kerap latihan keselamatan dilaksanakan, semakin 
cekap dan pantas tindakan organisasi dan pekerjanya ketika menghadapi situasi kecemasan. 
Penyelidikan empirikal telah membuktikan bahawa latihan keselamatan sebagai peramal 
kepada tingkah laku keselamatan (Faiz, Z., 2017). Selain daripada dapat meningkatkan ilmu 
pengetahuan dan kemahiran, latihan, kursus, taklimat dan seminar keselamatan juga dapat 
meningkatkan motivasi pekerja. Ini kerana, selepas menghadiri seminar, motivasi pekerja akan 
meningkat kerana memperoleh idea-idea baru ketika sesi perbincangan atau aktiviti dalam 
kumpulan (Reese, C.D., 2016). 
 
Selain daripada meningkatkan kekerapan melaksanakan latihan, kualiti latihan yang diberikan 
itu juga sangat penting. Namian, M., Albert, A. dan Behm, Michael. (2016) mendedahkan, 
latihan yang melibatkan penglibatan peserta yang tinggi akan memberikan kesan lebih baik 
terhadap tahap pengecaman bahaya dan persepsi risiko keselamatan. Mohamed, R. et al. (2018) 
juga mencadangkan agar pihak pengurusan menjalankan analisis keperluan latihan dan menilai 
semula program-program latihan keselamatan dan kesihatan yang telah dijalankan. Ini kerana, 
hasil dari kajian mereka mendapati bahawa tahap kesedaran keselamatan pekerja-pekerja di 
sebuah pusat perubatan berada pada tahap sederhana kerana ceramah dan latihan yang 
diberikan kurang memberi kesan. Faiz, Z. (2017) pula menyatakan pengurus harus memastikan 
jenis latihan keselamatan yang sesuai dengan organisasi supaya latihan yang diberikan itu 
memberi kesan positif kepada organisasinya. 
 
Kesimpulannya di sini, kajian terhadap keberkesanan taklimat keselamatan dan kesihatan dan 
latihan pengungsian bangunan yang telah dilaksanakan kepada penghuni blok V5 dan V6 Kolej 
Kediaman Pelajar PSAS perlu dilaksanakan bagi mengetahui tahap keberkesanannya terhadap 
kesedaran keselamatan dan kesihatan di kalangan penghuni blok V5 dan V6 Kolej Kediaman 
Pelajar PSAS. 
 
 
 

2. Metodologi Kajian 

Merujuk kepada kajian yang dijalankan, penyelidik menyerta dan menekankan kepada 
beberapa perkara yang meliputi persampelan, analisis data, instrumen kajian serta reka bentuk 
kajian. Ia turut dikenali sebagai tatacara kajian ini dijalankan (Mohamad Najib, 1999). Kajian 
ini dilaksanakan secara keseluruhannya melalui kaedah edaran borang soal selidik dan diakhiri 
dengan pemprosesan data melalui kaedah peratusan berdasarkan terimaan data sedia ada.  
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2.1 Reka Bentuk Kajian  
 
Reka bentuk kajian yang dilaksanakan oleh penyelidik adalah berdasarkan kepada borang soal 
selidik yang diberikan pautan kepada para responden utk menjawabnya. Ia secara 
keseluruhannya berupaya mendapatkan data-data yang diperlukan bagi memenuhi kriteria 
analisis dan objektif yang telah ditetapkan oleh penyelidik. Kaedah taburan borang soal selidik 
menjurus kepada dapatan kajian bercorakkan kuantitatif. Ia berupaya membantu penyelidik 
mengupas segala data yang diperolehi serta dalam masa yang sama mencapai matlamat untuk 
mewujudkan keselesaan dan keprihatian terhadap ruang tempat tinggal, faktor persekitaran, 
dan pengetahuan sedia ada berkenaan keselamatan dan kesihatan pekerjaan di dalam sistem 
Pendidikan Politeknik Malaysia. 
 
2.2 Kerangka Kajian 
 

Rajah 1: Kerangka Kajian 
 
Rajah 1 menunjukkan Kerangka Kajian yang dibuat bagi mencapai objektif kajian. Penyelidik 
memulakan dengan aktiviti pemilihan tajuk, pemilihan responden, pernyataan masalah dan 

Pemilihan Tajuk

Kenalpasti Responden, 
Kepentingan Kajian

Pengumpulan 
Maklumat

Rekabentuk Borang 
Soal Selidik

Pengedaran Borang 
Kepada Responden

Maklumat Kajian 
Dikumpulkan

Analisis, Dapatan dan 
Cadangan Kajian

Selesai
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diselesaikan melalui analisis, huraian, dapatan dan cadangan kajian. 
 
2.3 Persampelan Bertujuan  
 
Kajian ini dijalankan dengan merujuk kepada kaedah persampelan bertujuan. Merujuk kepada 
Sabitha Marican (2005) ia tidak menunjukkan pendapatan penyelidik semata-mata. Justeru itu, 
ia adalah menjurus kepada data sebenar melalui teknik persampelan yang dijalankan. 
Penyelidik juga telah menetapkan individu yang akan dirujuk sebagai sampel kajian. Ia telah 
dipertimbangkan terlebih dahulu oleh penyelidik sebelum kajian dijalankan (Mohd Majid, 
2004). Umumnya, pemilihan individu yang terlibat akan melambangkan kualiti kajian yang 
dijalankan berdasarkan kesesuaian, situasi dan keperluan (Sabitha Marican, 2005). Ia disusuli 
dengan kajian berkaitan berkenaan keadaan tempat tinggal. Oleh yang demikian, pemilihan 
responden dibuat dengan melibatkan para pelajar Kolej Kediaman Politeknik Sultan Azlan 
Shah sendiri. 
 
2.4 Instrumen Kajian  
 
Maklumat-maklumat kajian yang dilaksanakan oleh penyelidik untuk mendapatkan data adalah 
melalui borang soal selidik yang diedarkan kepada para responden. Justeru itu, ia secara tidak 
langsung telah membantu penyelidik mencerap setiap data-data yang diperlukan. 
 
2.5 Pengumpulan Data  
 
Penyelidik melalui Mohd Majid (2004) menyatakan bahawa proses perancangan dan 
pelaksanaan kajian adalah salah satu daripada elemen pengumpulan data. Oleh yang demikian, 
kaedah yang digunakan bagi mendapatkan data adalah melalui borang soal selidik yang terlebih 
dahulu diedarkan kepada para responden melalui pautan yang diberikan kepada responden 
melalui kumpulan aplikasi Whatsapp. 
 
2.6 Kaedah Analisis Data  
 
Data deskriptif melalui dapatan kajian telah menjelaskan kaitan responden atau populasi 
dengan yang dilaksanakan oleh penyelidik. Ia diterjemahkan melalui gambaran carta, purata, 
peratusan yang diperolehi (Sabitha Marican, 2005). Oleh yang demikian, ia telah memaparkan 
fenomena populasi yang dinilai berdasarkan ketetapan penyelidik dengan menjurus kepada 
objektif asal kajian. 

3. Dapatan Kajian 

Kajian ini meliputi responden dari penghuni-penghuni blok kamsis V5 dan V6 yang telah 
mengikuti Latihan Pengungsian Bangunan Blok V5 dan V6 Kolej Kediaman PSAS yang telah 
dilaksanakan pada 13 September 2020. Borang soal selidik ini diedarkan kepada responden 
pada 20 September 2020 iaitu kira-kira seminggu selepas tamat latihan tersebut. Seramai 238 
orang responden telah terlibat di mana 52% adalah responden dari blok V5 manakala 48% lagi 
dari blok V6 sepertimana yang ditunjukkan pada Rajah 1. 60.8% dari responden merupakan 
pelajar semester 1 manakala selebihnya adalah dari pelajar-pelajar semester 2 hingga 5. Ini 
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menunjukkan bahawa majoriti responden adalah penghuni baru Kolej Kediaman PSAS dan 
pertama kali menyertai Latihan Pengungsian Bangunan Blok Kolej Kediaman PSAS. Sebanyak 
94.1% responden menjawab pernah mengikuti taklimat berkaitan dengan keselamatan dan 
kesihatan dan selebihnya menjawab tidak pernah. Ini menunjukkan majoriti penghuni blok V5 
dan V6 mengikuti Latihan Pengungsian Bangunan Blok V5 dan V6 Kolej Kediaman PSAS 
yang telah dilaksanakan pada 13 September 2020.  
 
  

  
  

  

  

 
Rajah 1: Latarbelakang Responden  

 
Sebanyak 94.5% responden menyatakan mereka tahu istilah bahaya di Kolej Kediaman 
manakala 5.5% lagi menjawab tidak pasti. Dari segi kefahaman berkaitan keadaan yang 
berbahaya di Kolej Kediaman, sebanyak 95.8% responden menjawab mereka faham akan 
keadaan tersebut manakala 4.2% lagi menjawab tidak pasti di mana sebanyak 93% responden 
tahu menilai tahap bahaya sesuatu keadaan atau situasi di Kolej Kediaman dan cuma 7% sahaja 
yang tidak pasti. Ini menunjukkan bahawa majoriti penghuni Blok V5 dan V6 Kolej Kediaman 
PSAS tahu mengenalpasti bahaya di Kolej Kediaman. Data-data ini dapat dilihat pada Rajah 2. 
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 Rajah 2: Mengenalpasti Bahaya di Kolej Kediaman  
 
Menurut 69.9% responden, kawasan Kolej Kediaman adalah selamat dan 25.5% lagi tidak 
pasti, manakala 4.6% responden tidak berasa selamat di Kolej Kediaman sepertimana yang 
ditunjukkan pada Rajah 3. Walaupun Kolej Kediaman adalah kawasan yang selamat, tapi risiko 
berlaku kemalangan tetap ada. Sebanyak 32.4% responden bersetuju bahawa Kolej Kediaman 
merupakan kawasan yang berisiko dan 24% lagi tidak bersetuju. 43.6% lagi responden 
menjawab tidak pasti. Ini menunjukkan bahawa penghuni Blok V5 dan V6 yakin akan 
keselamatan mereka ketika berada di Kolej Kediaman tetapi tetap sedar akan risiko 
kemalangan yang boleh berlaku pada bila-bila masa. 

  
  

Rajah 3: Keprihatinan Kawasan Kolej Kediaman  
 
Sebanyak 82.1% responden berasa selesa di Kolej Kediaman dan hanya 3.3% sahaja yang 
berasa tidak selesa. Selebihnya 14.6% menjawab tidak pasti. Kemudahan yang disediakan di 
Kolej Kediaman cukup memadai untuk melaksanakan tugasan kuliah yang diberikan. Ini dapat 
dibuktikan dengan 71.4% responden bersetuju dengan pernyataan ini dan cuma 6% sahaja 
responden yang tidak bersetuju manakala 22% lagi responden menjawab tidak pasti. Data-data 
ini ditunjukkan pada Rajah 4. 
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Rajah 4: Faktor Persekitaran 
 
Bagi memupuk kesedaran berkaitan dengan keselamatan dan kesihatan dikalangan penghuni 
Blok V5 dan V6, pengetahuan sedia ada berkenaan keselamatan dan kesihatan juga penting. 
Merujuk Rajah 5, sebanyak 81.4% responden menyatakan mereka pernah mengikuti taklimat 
keselamatan dan kesihatan di tempat lain iaitu selain dari PSAS manakala hanya 18.6% sahaja 
yang tidak pernah mengikuti taklimat berkenaan sebelum ini. 61.6% responden pernah atau 
sedang mengganggotai pasukan sukarelawan dan 38.4% tidak pernah. Sebanyak 83.8% 
responden mengakui bahawa penglibatan dalam pasukan sukarelawan berupaya meningkatkan 
pengetahuan dalam melakukan tindakan awal sekiranya berlaku situasi yang mencemaskan di 
kawasan Kolej Kediaman manakala 15.4% lagi responden menjawab tidak pasti dan 0.8% lagi 
tidak bersetuju. Ini membuktikan penglibatan pelajar dalam pasukan sukarelawan dapat 
memupuk kesedaran berkaitan keselamatan dan kesihatan disamping memberi pengetahuan am 
berkenaan tindakan kecemasan. Ini dapat dibuktikan lagi apabila 70% dari responden 
menyatakan mereka mempunyai pengetahuan dalam melakukan bantuan atau tindakan awal 
sekiranya berlaku kecemasan di Kolej Kediaman manakala sebanyak 29.7% menyatakan 
mereka tidak pasti dan hanya 3.3% sahaja responden yang tidak bersetuju. 
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Rajah 5: Pengetahuan Sedia Ada Responden  
 
Rajah 6 menunjukkan sebanyak 78.8% responden bersetuju bahawa adalah menjadi 
tanggungjawab Jawatankuasa Keselamatan dan Kesihatan Pekerjaan untuk melaporkan jika 
berlaku kejadian yang tidak diingini seperti kemalangan kepada pihak tertentu manakala 15.5% 
responden menyatakan tidak pasti dan 5.7% lagi tidak bersetuju. 88.4% responden bersetuju 
bahawa mereka dan rakan-rakan mereka yang lain perlu mengikuti sebarang taklimat 
berkenaan keselamatan dan kesihatan manakala selebihnya iaitu 10.8% responden menjawab 
tidak pasti dan 0.8% lagi tidak bersetuju.  
 

    
Rajah 6: Kesedaran Tanggungjawab JKKP Dan Kepentingan Taklimat Keselamatan Dan 

Kesihatan Di Kalangan Responden  
 
Tahap keselamatan dan kesihatan di Kolej Kediaman tertutamanya di blok V5 dan V6 berada 
pada tahap yang terbaik. Ini dibuktikan melalui Rajah 7 apabila sebanyak 71.5% responden 
bersetuju dengan pernyataan ini dan hanya 3.3% responden sahaja yang tidak bersetuju. 25.2% 
responden lagi jawab tidak pasti. Majoriti responden atau 97.5% bersetuju bahawa pengetahuan 
berkenaan keselamatan dan kesihatan perlu diterapkan sejak dari bangku sekolah lagi manakala 
cuma 2.5% sahaja yang tidak bersetuju. Ini menunjukkan kesedaran yang amat tinggi 
dikalangan penghuni blok V5 dan V6 berkenaan dengan isu keselamatan dan kesihatan. 
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Rajah 7: Tahap Keyakinan Responden Terhadap Tahap Keselamatan Di Kolej Kediaman 

4. Kesimpulan dan Cadangan 

Merujuk kepada kajian yang telah dijalankan, ia menunjukkan terdapat peningkatan 
pengetahuan dan kesedaran yang signifikan berkaitan dengan keselamatan dan kesihatan bagi 
penghuni-penghuni blok V5 dan V6 Kolej Kediaman PSAS setelah Taklimat Keselamatan dan 
Kesiahatan dan Latihan Pengungsian Bangunan Blok V5 dan V6 Kolej Kediaman PSAS 
dilaksanakan. Ini dapat dilihat daripada data kajian iaitu lebih dari 90% responden memahami 
dan mampu menilai situasi bahaya di Kolej Kediaman. Oleh itu latihan ini dan taklimat 
keselamatan dan kesihatan perlu diteruskan dan diperhebatkan pada masa akan datang. 
 
Selain itu, kawasan Kolej Kediaman PSAS terutamanya di blok V5 dan V6 adalah sangat 
selamat dan kondusif untuk para penghuninya namun begitu perlu kerap membuat penilaian 
risiko kerana hampir separuh dari penghuninya tidak pasti berkenaan dengan tahap risiko di 
Kolej Kediaman PSAS. 
 
Bagi meningkatkan kesedaran dan pengetahuan berkenaan tindakan awal kecemasan, pihak 
Kolej Kediaman atau pihak Pengurusan PSAS perlu mempertingkatkan usaha menggalakkan 
para pelajarnya menyertai pasukan sukarelawan seperti Pengakap, Angkatan Pertahanan 
Awam, Askar Wataniah dan sebagainya kerana kemahiran-kemahiran berkenaan tindakan awal 
kecemasan ada diterapkan di dalam pasukan sukarelawan berkenaan. Pihak Pengurusan 
Asrama PSAS juga digalakkan untuk bekerjasama dengan Unit Keselamatan dan Kesihatan 
Pekerjaan PSAS untuk merancang dan melaksanakan lebih banyak lagi program atau latihan 
berkenaan keselamatan dan kesihatan. 
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Abstract: Malaysia has foods based from coconut and white flour. However, coconut dregs 
discarded from coconut milk factory while common white flour contains gluten causing 
intolerance to some people. Nevertheless, coconut dregs can be utilized to produce nutritious 
and high fiber flour. Therefore, a research was conducted to create new formulation of 
chocolate cake premix (CCP) from free gluten coconut dreg flour. Objectives are to determine 
gluten value of coconut dreg flour (CDF) and examine nutrition facts of CDF and CCP 
formulated. Immunochemical analysis used to determine gluten markers in CDF while Gas 
Chromatography- Mass Spectrometry (GC-MS) to determine nutrition value of CDF and CCP. 
Result indicated in 100g CDF no gluten presence and protein 9.1g/100g, carbohydrate 
67.2g/100g, fat 17.8g/100g and total energy 465kcal/100g. While in 100g CCP, protein 
8.81g/100g, carbohydrate 21.3g/100g and total energy 417kcal/100g. In conclusion, CDF 
contains nutrients, free gluten and suitable as wheat flour replacement in CCP. 
 
Keywords: coconut dreg, gluten free, flour, nutrients 

1. Introduction 

Coconuts are incredibly nourishing, full of critical vitamins and minerals, antioxidants, fibre, 
and other healthy nutrients. It is renowned for their flexibility, with applications in everything 
from foods to cosmetics (Mohamad, 2020). There is a substantial amount of unutilized agro-
industrial residue produced in connection with the large-scale production (Gomes et al., 2021). 
According to de Arajo Neto et al. (2016), the coconut structure contains about 85% trash that 
the agro-industrial chain does not utilise for the production of new products. Due to the strong 
demand for coconut-based products, the coconut sector is expanding quickly, and this causes 
some agricultural waste and byproducts to be produced during the food production process. 
These materials are typically offered as livestock feed and are extremely non-valuable 
(Eadmusk, 2022). The extraction of coconut milk produces roughly 30% coconut residue, 
according to Raghavendra et al. (2004). Sadly, little has been done with this residue. Typically, 
it is utilised as cheap animal feed or is allowed to decompose. A small number of researchers 
have looked at the use of coconut residue in food production, despite the fact that it can reduce 
costs and add value to coconut by-products (Raghavendra et al., 2004). According to the 
method of extraction, coconut residue contains 4–25 percent protein recently (Rodsamran and 
Sothornvit, 2018).  Coconut residue can be employed as food-grade dietary fibre (Zheng et al., 
2021) moreover, in baking goods (Trinidad et al., 2006). 
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The coconut waste is turned into flour and is thought to provide nutritional fibre. It has been 
demonstrated that dietary fibre provides significant health benefits in lowering the chance of 
developing chronic diseases like cancer, cardiovascular disease, and diabetes mellitus (Trinidad 
et al. 2006). Hewett (2016) claimed that lauric acid, a type of lipid present in human breast 
milk, is present in coconut oil. The benefit of lauric acid for heart health is that it raises HDL 
cholesterol. According to Wadl and As' (2006) study, over 92 percent of the fats in coconuts are 
saturated fats. Due to this, many people now think that coconut fats are "dangerous for health," 
especially when it comes to ischemic heart disease. The majority of the saturated fats in 
coconut, however, are medium chain fatty acids, which have distinct physiological 
characteristics from those of animal origin. The body uses medium chain fatty acids directly to 
make energy since they do not go through processes of decomposition and re-esterification. 
Compared to saturated fats, they are not as "dangerous for health." 
 
McGruther (2016) noted that the high protein and fibre content of coconut flour makes it a 
fantastic thickener. The processes for utilising coconut flour in cooking are shown in Figure 1. 
Only a third as much coconut flour as conventional flour is required, and twice as much egg 
substitute. Additionally, coconut flour absorbs liquid significantly more than other gluten-free 
flours. For it to function properly, the amount of liquid specified in the recipe must be doubled. 
Sift the coconut flour before using it in baking to ensure that it mixes well with the other 
ingredients. Additionally, coconut flour works nicely in a range of other coconut-based recipes, 
including cupcakes. 
 

 
(McGruther, 2016) 

Figure 1. Steps of using coconut flour in cooking 
 
Gluten-free products have recently gained popularity, driving up demand as they appeal to 
consumers looking for a gluten-free diet as well as those with medical needs. It's critical to 
consider the nutritional value of their diets as they mature (Pellegrini and Agostoni, 2015). 
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QonitahAzzahra (2016) claims that bread dregs from coconuts can be developed as a 
preventative measure for coronary heart disease since they contain high levels of dietary fibre 
and may lessen the availability of cholesterol. Additionally, it has the ability to bind to bile 
acids and prevent their reabsorption in the liver, which reduces the formation of cholesterol. 
Additionally, coconut flour works nicely in a range of other coconut-based recipes, including 
cupcakes (Hamidah et. al., 2018). 
 

2. Materials and Methods 

This study was conducted using quantitative analysis. There are four steps in achieving the 
research objectives. The first step is the CDF production. The second step is the analysis of 
nutrition and gluten content of CDF. The third step is determining suitable formulation of  CCP 
and nutritional analysis of CCP. Finally, the Hedonic scale was used to determine the 
respondents' acceptance level, and SPSS version 25 was used to analyse the mean score. Table 
1 displays the level and meaning of the mean score. 
 

Table 1. Mean score interpretation 
 

Mean Score Interpretation Level 
1.00 until 2.33 Low Weak 
2.34 until 3.66 Medium Medium 
3.67 until 5.00 High Good 

(Mohd Najib, 2003) 

 

2.1   Sample collection and coconut dreg flour (CDF) production 
Referring to Figure 2, the coconut dreg was collected aseptically from NSL Delima Niaga; a 
Small Medium Industry (SME) producing fresh coconut milk that had sign a collaborative 
agreement with Politeknik Merlimau. Then, the coconut dreg sample (CDS) was thinly spread 
inside a food dehydrator. The dehydration process was done at 65oC for 12 hours.  Next, the 
coconut dreg was milled at Malaysian Flour Mill to produce fine CDF.  
 

 
 

Figure 2. Production and analysis flow of Chocolate Cake Premix (CCP). 
 
 

2.2   Formulation of Chocolate Cake Premix (CCP) 
The standard formulation of CCP is as in Table 2, where the formulation comprises of 100g 
CDF, 80g coco powder, 100g fine sugar, 10g baking powder and 10g soda bicarbonate. 
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Table 2. Standard formulation of Chocolate Cake Premix (CCP) 

Metric Ingredient 
100 gram Coconut dreg flour 
80 gram Coco powder 

100 gram Fine sugar 
10 gram Baking powder 
10 gram Soda bicarbonate 

 
 

2.3  Gluten test and nutritional analysis of coconut dreg flour (CDF) and 
comparison of nutrition content between CDF and wheat flour 

For nutrition content analysis, sampel of CDF was sent to Melaka Institute of Biotechnology. 
100g of CDF sampel was analyzed using Gas Chromatography- Mass Spectrometry (GC-MS) 
to determine the nutrition values. The test parameter are moisture, crude ash, total fat content, 
crude protein content, total carbohydrate and energy content.  
 
The immunochemical analysis used to determine gluten markers in CDF.  250g of CDF sample 
was sent to SGS (Malaysia) Sdn Bhd to identify the gluten value in the sample. Finally 
comparison of nutrition content between CDF and wheat flour was made. 
 

3. Results 

Findings were based on three analysis made on CDF and CCP. Result also covers comparison 
of nutrition content between CDF and wheat flour.  
 

3.1 Gluten analysis of Coconut Dreg Flour (CDF) and comparison of nutrition 
content between CDF and wheat flour 

Referring to Table 3, the nutrition analysis result signifies that the in 100g sampel of CDF 
contains 9.1g protein, 67.2g carbohydrate, 17.8g fat, 0g gluten and 465kcal energy 
 
Table 3. Comparison of nutrition content between Coconut Dreg Flour (CDF) and wheat flour 

 
Test Parameter Coconut Dreg Flour(CDF) Wheat flour 

Protein 9.1 g/100g 15.8 g/100g 
Carbohydrate 67.2 g/100g 84.21 g/100g 

Fat 17.8 g/100g 1.67 g/100g 
Gluten 0 g/100g 2.21 g/100g 
Energy  465kcal/100g 368kcal/100g 

 

3.2 Nutrition content of  Chocolate Cake Premix (CCP) 
Table 4 shows the nutrition analysis in 100g of CCP signifies that the sampel of CDF 
contains 3.3g moisture, 5.0g crude ash, 15.9g total fat content, 9.63g crude protein content, 
66.2g carbohydrate and 446kcal energy 
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Table 4. Nutrition content of Chocolate Cake Premix (CCP) 

 
Test Parameter Unit Result 

Moisture g/100g 3.3 
Crude Ash g/100g 5.0 

Total Fat Content g/100g 15.9 
Crude Protein Content g/100g 9.63 

Total Carbohydrate  g/100g 66.2 
Gluten g/100g 0 

Energy Content kcal/100g 446 
 
 

3.3 Respondent acceptance towards Chocolate Cake Premix (CCP) 
Table 5 indicated respondents’ response towards CCP are high and at good level. Attributes 
evaluated are about texture, odour and taste of the sampel. The mean score are 3.47, 3.52 and 
4.12 for texture, odour and taste respectively. 
 

Table 5. Respondent acceptance towards Coconut Cake Premix (CCP) 
 

Item  Mean Interpretation  Level  
Texture 3.47 High Good 
Odour 3.52 High Good 
Taste 4.12  High Good 

 

4. Discussion 

Referring to Table 3, the nutrition analysis result signifies that the CDF contains protein, 
carbohydrate, fat and energy comparable to the wheat flour. This in relevant with research by 
Pellegrini and Agostoni, (2015) and Qonitah Azzahra (2016) stating that the coconut flour 
contains various nutrients and beneficial in promoting good health as a utilize prevention of 
coronary heart disease. The results also showed that CDF had more fat than wheat flour, 
although according to Wadl and As' (2006) study, about 92 percent of coconut fats are saturated 
fats. This has given rise to the myth that coconut fats are unhealthy. The majority of the 
saturated fats in coconut, however, are medium chain fatty acids, which have distinct 
physiological characteristics from those of animal origin. The body uses medium chain fatty 
acids directly to make energy since they do not go through processes of decomposition and re-
esterification. Compared to saturated fats, they are not as "dangerous for health." 
 
Previous research have revealed that coconut flour is likewise gluten-free and that its nutritional 
composition is very similar to that of wheat flour (Paucean et. al., 2016).It is also proven in 
Table 3 this gluten analysis test using In-house based on R-Biopharm ELISA Test Kit (R7001) 
done by SGS (Malaysia) Sdn Bhd indicated that there is no gluten detected in CDF sample. 
This finding also relevant with Queiroz et. al., (2017), proving by the nutritional qualities of 
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the gluten-free food were improved by adding coconut flour to the formulations, which 
increased the fat and protein contents while lowering the carbohydrate level. 
 
After successfully developing the standard formulation, further nutritional study of CCP 
indicated that sample contains protein, carbohydrates, fat and providing 446kcal energy. This 
is a positive result considering the main ingredient of CCP in from coconut dreg that normally 
treated as waste. On top of this, the cake produced from CCP was highly accepted by 
respondents in term of its organoleptic characteristic and some of respondent even wanted to 
buy the cake if it is commercialized. 

5. Conclusion 

In conclusion, the CDF is free gluten. The CCP and CDF contain protein, carbohydrate, fat and 
energy . CDF also suitable in producing new and nutritious formulation of CCP and it is highly 
accepted by respondents.  
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Abstract: Recently, the need for herbal merchandise is increasing especially within side the 
cosmetics industry. Lip balm is one of the extensively used beauty merchandise that functioned 
as a shade of protection to the lip and may contain subdue numerous poisonous results of lead 
and technology of oxidative pressure. Red Dragon Fruit (Hylocereus polyrhizus) contains an 
effective antioxidant amaranth colorant referred to as betacyanin pigment. Looking at this 
benefit, this research aims to analyze the antioxidant activities of betacyanin pigment in lip 
balm from the peel of Red Dragon Fruits. The finding indicated antioxidant properties 
contained in lip balm from the peel of Red Dragon fruit result changed into 2.0% using in house 
method based on International Food Research Journal. In conclusion, the application of natural 
color derived from the peel of Red Dragon fruit is safe and can act as a natural dye that has 
antioxidant properties which do not affect the color and texture of the lip balm. 
 
Keywords: antioxidant properties, lip balm, Red Dragon fruit 
 

1. Introduction 

Currently, cosmetics product grows to be intensively used by guys and ladies to enhance their 
appearance and beautify themselves. Many new beauty merchandises is produced and 
advanced each day as compared to the previous.  Besides, people are aware of environmental 
consequences related to the use of abundant chemicals in everyday products (Hapiz et al., 2021) 
and turning withinside the path of green to adopt a more natural way of life (Kadu et al., 2014). 
Moreover, customers are attempting to find herbal-primarily totally based cosmetics to keep 
away from allergic reactions, any facet results, and for the protection of their health. Since the 
lip has no oil glands, in order that they need greater moisture and safety at some point of the 
day (Christopulos A, 2011). Lip balm is one of the beauty products that soothe dryness and 
chapping and assist sore lips to experience better. Lip balm is a kind of cream or an ointment 
this is used to preserve the lip’s smooth which is available in a stick or small tub. A good lip 
balm must have persuading traits and be multifunctional in a way to is appropriate to 
consumers, inclusive of having an appropriate texture and antioxidant properties. Antioxidants 
are compounds that can stop, or delay cell deterioration brought on by free radicals, unstable 
molecules that the body creates in response to its environment. (Ware, 2018). 

mailto:email@xxxx.com
mailto:xxxxxxx@xxxx.com
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Hylocereus polyrhizus, a member of the Cactaceae family, is becoming more and more popular 
in nations with climates suitable for cultivating various kinds of tropical and subtropical fruits 
in general. Due to the commercial interest in it, it is now grown all over the world, especially 
in countries of Asia including Malaysia, Vietnam, and the Philippines. (Kamairudin et al., 2014) 
and over 20 tropical and subtropical countries (Mercado-Silva, 2018). It was first cultivated in 
Johor, Perak, Negeri Sembilan, Pahang, Pulau Pinang, and Sabah in the 1990s after being 
introduced to Malaysian agriculture. (Department of Agriculture Sarawak, 2013). The red 
dragon fruit is distinguished by its brilliant pink skin and green scales. The reddish-violet meat 
is encrusted with numerous tiny black seeds that are high in vital fatty acids. (Ariffin et al., 
2009). A ripe dragon fruit includes a significant amount of total soluble solids, which are rich 
in organic acids, according to prior study. (Stintzing et al., 2003), protein (Le Bellec et al., 
2006). Vaillant et al., (2015) reported that the presence of other phenolic components enhanced 
the high antiradical properties of dragon fruit. Furthermore, Cai et al., (2003) demonstrate that 
different betacyanins and betaxanthins have structure-activity relationships that show free 
radical scavenging properties, which helps to increase interest in Hylocereus polyryhizus as an 
antioxidant source.  
 
Recently, there has been research about many natural dyes as a colorant. This Red Dragorn 
fruit (Hylocereus polyrhizus) is recognised to have various benefits for health, including as 
strong antioxidant content and antibacterial characteristics (Anjarsari et al., 2020). Abhijeet 
(2012) stated that super red dragon fruit could be added to food, medication, and cosmetic 
products. There are not many people that use this fruit for lipstick, though. Due to the presence 
of antioxidant qualities, which neutralize the free radicals produced in lips due to the free 
radicals produced on lips because of external influences and prevent aging on the lip, the start 
of the unsightly wrinkled chapped lip can be reduced. (Kamairudin et al., 2014).  The main 
objective of this research work is to determine the antioxidant properties of the production of 
lip balm made from the peel of red dragon fruit (Hylocereus polyrhizus) that act as a natural 
dye in natural lip balm formulation. 
 

2. Materials and Methods 

2.1 Plant material 
Red dragon fruit peel (Hylocereus polyrhizus), which was purchased from the neighbourhood 
market area in Merlimau, Malacca, Malaysia, served as the study's primary source of the 
material. The red dragon fruit peel was extracted by using the slow extraction method. 

 
2.2 Formulation of lip balm 
To remove impurities like dirt, grit, and dust, red dragon fruits were thoroughly washed in 
water. To maximize the surface area and the extraction effectiveness, the dragon fruits were 
first peeled, followed by the weighting and chopping of around 200 g of the skins. These small 
pieces of peels of dragon fruits were boiled with water (150ml) at a temperature of 70oC for 10 
minutes. Figure 1 illustrates how lip balm was made by combining honey, corn starch, and 
petroleum jelly with red dragon fruit peel extract. The mixture is then double-boiled to melt all 
the ingredients until mixed thoroughly. After melting completely, a mixture was poured into a 
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container and it was let to dry at room temperature as shown in figure 2. Next, it was put into 
the refrigerator for solidifying for further evaluation. The materials were weighed using an 
analytical balance. The formulation of lip balm is given in Table 1. 
 

 
Figure 1: Process flowchart 

 
 



 
 

2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 
Vol. 8 Issue 1 (Special Issue – ICRISC2022) 

International Conference on Research and Innovation in Sustainable Cities @ PUO 
 

 

JKTSS | eISSN: 27166848 

90 
 

 
Figure 2: Lip balm 

 
Table 1: Formulation of lip balm 

 
Ingredients Quantity (gram) 

Peel of red dragon fruit extract 95 

Honey 4  

corn starch 2  

Petroleum jelly 4  

Total (g) 105 

 
 
2.3 Evaluation of lip balm 
Antioxidant properties were determined through an in-house method based on International 
Food Research Journal. This analysis was carried out by a chemist at the Melaka Institute of 
Biotechnology. In addition, a test for lip sensitivity involved applying lip balm for 30 minutes 
to the lips. 
 

3. Results 

Antioxidant properties of the lip balm that was made from the peel of red dragon fruit 
(Hylocereus polyrhizus) were determined through an in-house method based on International 
Food Research Journal. This method refers to the determination of antioxidant activity in foods 
and beverages by reaction with 2,2’ – diphenyl-1-picrylhydrazyl (DPPH): collaborative study 
first action 2012.04 (Plank et al., 2012). As stated in table 2, the results showed that lip balm 
contains 2.0% antioxidant activity.  
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Table 2: Result of antioxidant activity 

 
Test Parameter Unit Test Method Result Limit 

Antioxidant activity 
(DPPH Radical 

Scavenging Activity) 

% In-house method based on 
International Food Research 

Journal 

2.0 N/A 

 

4. Discussion 

Antioxidant activities are frequently assessed using the DPPH radical scavenging activity 
assay, which examines a sample's capacity to donate hydrogen (H) to DPPH radicals. (Choo 
and Yong, 2011). According to Norashikin and M.Azlan (2016), Plant antioxidants called 
flavonoids and polyphenols, which are polar and easily soluble in water can quench DPPH free 
radicals. Besides, the amaranth pigment betacyanin, a potent antioxidant, is present in red 
dragon fruit. It can stop the oxidative damage brought on by low lead levels (Lwin et al., 2020). 
In this study, betacyanin colorant from the red dragon fruit peel was extracted by slow 
extraction method, and the sample's results revealed that there was 2.0% of antioxidant activity 
per 100g sample. Previous studies stated that the effective concentration (EC50) for red dragon 
fruit was 2.9±0.4 mM vitamin C (Rebecca et al., 2010). And lip balms do not cause skin 
irritation or itchiness when left on for 30 minutes. This is because all ingredients that are used 
in making the lip balm are safe. Honey is the second main ingredient in this lip balm 
formulation. Kishore et al (2011) stated that the antioxidant property of honey is increased by 
the phenolic compound and has several preventive qualities against a wide range of medical 
illnesses, including cancer, inflammatory disorders, coronary artery diseases, neurological 
deterioration, and aging. Petroleum jelly gave a favorable texture and works nicely to keep skin 
moist. Furthermore, it also preserves the lip’s smoothness. The color of the lip balm gave a 
bright red-purple. To impart elegance to lips as well as to enhance the aesthetic appeal of the 
cosmetic formulation selection of coloring agents is of utmost importance (Pawar et al., 2021). 
Because the marketing of cosmetic items heavily relies on color. The current research work 
aims to prepare lip balms containing antioxidant properties. As we can see, the use of 
antioxidants in cosmetics can benefit both the lips and formulations by preventing the 
consequences of oxidative damage.  
 

5. Conclusion 

In conclusion, the combination of ingredients such as honey, petroleum jelly, and corn starch 
produce a great consistency of product. This lip balm has no skin irritation, and the formulation 
would increase customer acceptance since the additional properties of antioxidants added extra 
market value to the product as a cosmetic product. It is because consumers involved with the 
surroundings are inclined to spend extra on "environmentally friendly" products, favoring the 
increase of the marketplace for natural cosmetics.  
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Abstract: Most hard candy are empty-calories with nearly 100% sugar by weight. Consumed 
too much of it can be bad for health. One of the fruits that rich in antioxidant is Garcinia 
mangostana. Looking to its health potential, a study was conducted to produce a nutritive hard 
candy by using waste of Garcinia mangostana pericarp and honey to replace the function of 
sugar in making hard candy. The objective of this study is to determine the antioxidant activity 
in hard candy made of Garcinia mangostana pericarp using DPPH Radical Scavenging 
Activity following International Food Research Journal test method. Result indicated presence 
of antioxidant activity value at 14.31% in one solid sample of the hard candy. In conclusion, 
hard candy made from Garcinia Mangostana pericarp contains antioxidant and can be a 
nutritive snacking choice for consumer. 
 
Keywords: antioxidant activity, empty-calorie, nutritive 
 
 

1. Introduction 

The majority of hard candies contain over 100 percent sugar. Syrups of sucrose, glucose, 
fructose, or other sugars may be used in recipes for hard candy (Advameg, 2007). So 
researchers came up with the notion to make a healthier, more nutritional hard candy. By 
combining it with the hard candy, we fully utilize the nutrients included in the pericarp of 
Garcinia mangostana. Lollipops were selected by researchers as the hard candy category 
because they are among the most well-liked by consumers. Southeast Asia is the home of the 
Garcinia mangostana, also referred to as mangosteen. Garcinia mangostana has been produced 
in numerous nations since the dawn of time because of its juiciness, delicate texture, and 
somewhat sweet and sour flavour (Ho Dinh Hai, 2016). While the durian has been referred to 
as the "King of Fruits," Garcinia mangostana is not merely an ordinary fruit. When rumours 
circulated in the 1890s that Queen Victoria would knight anyone who brought her fruits, the 
phrase "Queen of fruits" was coined (Stone, 2016). The Garcinia mangostana fruit is highly 
prized for its strong antioxidant contents, in addition to its royal heritage. Garcinia mangostana 
juice is quite popular, and the fruit's much-touted health advantages are due to the type of 
antioxidant present, particularly in the pericarp. These anti-oxidants are classified as 
biologically active and abundant xanthones (Chester, 2018).  
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According to phytochemical studies, the pericarp of the mangosteen has the most potent 
amounts of xanthones, flavonoids, saponins, and tannin. Pharmacological actions of xanthones, 
such as antibacterial, antifungal, and anti-inflammatory ones, have been identified. Mice have 
been shown to be unaffected by xanthones from the mangosteen pericarp when given 100 
mg/kg of body weight orally every day for seven days. However, Kaomongkolgit also 
discovered throughout his investigation that alpha-mangostin was not harmful to human 
gingival fibroblasts for 480 minutes at certain concentrations (Puteri et. al., 2019). Foods that 
are abundant in calories but lacking in nutrients are considered junk food (Merriam, 2015). If 
ingested in excess, it can lead to a variety of diseases. For instance, eating foods devoid of fibre 
and nutrients required to effectively digest carbohydrates, such as white flour and processed 
sugars found in soft drinks, will raise your insulin levels (Roizman, 2015). Typically, junk food 
vendors focus mostly on children. Children's food preferences, purchasing behaviour, and 
general dietary behaviour have all been found to be influenced by food advertising and other 
forms of marketing (WHO, 2014). Because of this, researchers developed this hard candy with 
healthy natural ingredients. 
 
As is common knowledge, eating foods high in antioxidants is beneficial to our health. 
Garcinia mangostana is one of the fruits that is high in antioxidants. Most of the time, people 
merely consume the fruit and discard the pericarps. Fruit peels are the primary production waste 
in the food business when using fruits as a raw material for products such fruit juices, 
concentrated jams, and dried fruits (Ibrahim, 2017). Not only do we waste food, but we also 
waste natural sources of nutrients like antioxidants that are good for our health. In order to fully 
utilize the nutrition in the Garcinia mangostana pericarp, researchers decided to produce hard 
candy utilizing the pericarp. Additionally, researchers intend to create nutritive hard candy as 
an alternative for kids or adults who ate unhealthy food with good nutritional value. 

 

2. Materials and Methods 

 
2.1 Plant material 
The main material used in this study was the pericarp of Garcinia mangostana which was 
obtained from the local market area in Merlimau, Malacca Malaysia. The pericarp was 
extracted by using slow extraction method. 

 
2.2 Formulation of lip balm 
The mangosteen fruit needs to be removed and washed first. A slow extraction procedure was 
used to obtain the extract of the mangosteen pericarp. The lollipop mould was made of silicone. 
Stevia, pure honey, and water were mixed in a saucepan according to the recipe in Table 1. 
Butter vanilla was then added after all ingredients had been thoroughly combined. The mixture 
was brought to a double boiled for 5–7 minutes until the thermometer read 375°F/200°C (hard-
crack stage). Turn off the heat when the mixture reaches the hard crack stage and the 
mangosteen pericarp extract was added. The liquid mixture was poured immediately into the 
silicone lollipop mould. The lollipop sticks was inserted right away. The lollipops were let to 
cool completely and firm before carefully removing them from the mould. Figure 1 showed 
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processing steps in making the hard candy while Figure 2 showed the final product of hard 
candy made from Garcinia mangostana pericarp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Figure 1: Process flowchart for making hard candy made of Garcinia mangostana 
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Figure 2: Final look of hard candy made of Garcinia mangostana 
 

Table 1: Standard formulation of hard candy made of Garcinia mangostana 
 

Ingredients Quantity (gram) 

Mangosteen pericarp extract 10 g 

Stevia 31 g 

Water 57 g 

Pure honey 100 g 

Butter vanilla 2 g 

Total (g) 200 g 

 
 
2.3 Evaluation of hard candy 
Antioxidant properties were determined through an in-house method based on International 
Food Research Journal. 

3. Results 

Antioxidant properties of the hard candy made of Garcinia mangostan were determined through 
an in-house method based on International Food Research Journal. This method refers to the 
determination of antioxidant activity in foods and beverages by reaction with 2,2’ – diphenyl-
1-picrylhydrazyl (DPPH Radical Scavenging Activity): collaborative study first action 2012.04 
(Plank et al., 2012). Result indicated presence of antioxidant activity value at 14.31% in one 
solid sample of the hard candy.  
 

Table 2: Result of antioxidant activity 
 

Test Parameter Unit Test Method Result Limit 
Antioxidant activity 

(DPPH Radical 
Scavenging Activity) 

% International Food Research 
Journal 

14.31 N/A 
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4. Discussion 

The special antioxidant profile of mangosteen is arguably one of its most important qualities. 
Compounds known as antioxidants can counteract the negative effects of potentially dangerous 
molecules known as free radicals, which are associated with a number of chronic disorders 
(Pham-Huy et al., 2008). Vitamin C and folate are two minerals found in mangosteen that have 
antioxidant properties. Though their clinical anticancer potential has not yet been tested, 
mangosteen products seem safe and have been well tolerated in human clinical trials where 
they exhibit antioxidant activity (Nauman et al., 2022). Therefore, researchers think that this 
hard candy made from Garcinia mangostana pericarp has a great potential to be marketed as 
nutritive hard candy because the test results for the sample showed presence of antioxidant 
activity of 14.31 percent. Other than that, the pleasant aroma of butter vanilla and distinctive 
flavour of the Garcinia mangostana pericarp extract, together with the goal of appealing to the 
kid’s market, make this lollipop primarily appropriate for those who prefer hard candy that is 
not overly sweet. Moreover, it has been found that Garcinia mangostana pericarp extract, either 
alone or in combination with other leave extract, have the potential to be utilized as antibacterial 
and antifungal agents (Pasaribu et al., 2021). An antibacterial agent is a substance that has the 
ability to either kill or inhibit the growth of bacteria (Parham et al.,2020). As a result, using the 
pericarp of mangosteen as the major ingredient can serve as a natural preservative for the hard 
candy. This innovation will also assist to prevent environmental pollution, thereby fully using 
the antioxidant compound existence, given that these residues of mangosteen pericarp are one 
of the ideal sources of antioxidants and dietary fiber. 
 

5. Conclusion 

A remarkable consistency of product is produced by combining ingredients like pure honey, 
stevia, and butter vanilla. Due to the enhanced antioxidant capabilities from the mangosteen 
pericarp, this formulation would increase consumer acceptance because it would give the candy 
improved characteristics in term of nutrient.  
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Abstract: Seashells and Coconut Fiber has many uses other than it's discarded and become 
waste. The sodium lignosulfonate also can be use as an mixture in the concrete mix in the 
present and future of construction. In this study, the seashells, coconut fiber and sodium 
lignosulfonate is presented as improved strength, water reducer and heat resistance additional 
mixture in innovation of roofing tiles. This product of roofing tiles divided into three sample 
(30%,60% and 80%) with different ratio of additional mixture. With different ratio of 
additional mixture it divided again in 3 sample. This study conducted with the aim to produce 
concrete improvements on the roof tiles by adding new additional materials such as shell 
powder, coconut fiber and sodium lignosulfonate. The test that been conducted are 
compression strength test, water absorption test and thermal conductivity test which is the 
compression strength test sample 1 with 30% additive materials with 10.00 N/mm² is the 
highest than sample 60% and 80% but this test are not suitable for roofing tiles strength testing. 
The water absorption result sample 1 with 30% additive materials absorb less water than other 
sample with 4.2% and standard sample 4.4% which is fulfilled the Malaysian Standard 
(MS797).For thermal conductivity testing, sample 1 with 30% additive materials has the lowest 
temperature reading than existing roof tiles nowadays. The overall of the testing shows that the 
sample 1 with 30% additive materials are the almost succeeded since the water absorption test 
and thermal conductivity test shows the best reading compared to the existing roof tiles. This 
study also shows that the additive materials should not be mixed together into one ratio because 
it will effect the reading result of the testing. 
 
 
Keywords: additional mixture; compression strength; thermal conductivity test; additive     
materials 
 
1. Introduction 
 
Nowadays, the construction industry has grown and developed, however, the problems damage 
in conctruction remains valid, especially on the roofing part. There were several problems or 
damage on the roof which is mossy and fragile. This study conducted with the aim to produce 
concrete improvements on the roof tiles by adding new additional materials such as shell 
powder, coconut fibber and sodium lignosulfonate. 
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Tiled roof is a roof that is often used in construction. Tiled roof always been characterized as a 
rugged and durable. As is known, roof tiles commonly used and easily available in the market 
is a tiled roof made of concrete. This is because the roof of this made long lasting and the cost 
of produce cheaper from the other roof. Material that researcher will use such as shell powder, 
coconut fibers and lignosulphonates. Cockle is a living water shelled in the coastal muddy. This 
habitat can be found near beach around Sabak Bernam. Shells contain calcium carbonate, 
which can replace cement. Crushed and graded seashells used in concrete displayed a lower 
porosity/permeability than plain concrete. (Alan E. Richardson, 2013).  
 
Advantages of natural fibers is that it can reduce costs as it is widely available, low density, the 
strength that can be adopted, a good heat insulator, and can be renewed for recycling without 
affecting the environment. Coconut fiber offers many advantages such as reducing costs as 
easy to find, low density, strength can prevail, good thermal insulation, the cause of which can 
be updated and can for recycling without compromising the environment. (M.Mizanur, 2007). 
 
 
2. Materials and Methods 
 
In this study, additional materials that will be used in the concrete mix is seashells, coconut 
fiber and sodium lignosulfonates will be added in a mixture with the corresponding ratio in the 
manufacture of concrete roof tiles. 9 samples will be generated for each percentage. Each 
sample will be added additives with different percentages to compare the strength of each 
sample. For sample A which is consist with 3 sample. Research will use 30% of additive 
(Cockle shells 15%, Coconut fibers 10%, Sodium lignosulfonates 5%). For sample B, research 
use 60% of additive (Cockle shells 22%, Coconut fibers 19%, Sodium lignosulfonates 19%) 
and for sample C, research use 80% of additive (Cockle shells 30%, Coconut fibers 25%, 
Sodium lignosulfonates 25%). 
 
The test that will be used to test the strength of the roof tiles such as Water absorption test, 
Compression strength test and Thermal test. At the end of the producing or testing all the 
sample, research will compare the strongest durability sample with the normal mixture of the 
concrete roof tiles. 
 
 
3.0 Results 
 
The test that conducted is Compression Strength Test, Water Absorption Test and Thermal 
Conductivity Test which is to know the strongest strength, the percentage of water absorption 
test and also to know the measure of the heat that flow through the roof tiles. The data analysis 
is very important in bringing off a test, it is possible to compare and identify the results 
obtained. The data and results obtained will be presented through tables, graphs and diagrams 
detailing. 
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3.1  Compression Strength Test 
 

All 9 sample for each of the prototypes with different ratio will be mixed by conventional 
and is immersed for 7 days before conducted the compression strength test. 

• The roof tile with different ratio of the additional is immersed for 7 days. 
• After 7 days, the sample will remove from the curing tub with specified curing time 

and will be weighed before the test. 
• Placed the specimen into the machine in such a manner. 
• The roof tiles are tested by using the compression strength test machine and the data 

is recorded. 
 

3.1.1 Comparison of the average value of each sample A (30%), B (60%) and C 
(80%) 

 
Comparison of the strength test (Compression Strength Test) for each sample A (30%), 
B (60%) and C (80%). Table 1 and Figure 1 below shows the compression strength test 
value for comparison of the average value of each sample.  

 
Table 1. Comparative data for each sample of strength test 

Sample Average Strength (N/mm²) Standard (N/mm2) 
Sample A (30%) 8.52  

18.44 Sample B (60%) 3.85 

Sample C (80%) 4.66 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Bar chart comparing the average of sample A (30%), B (60%) and C (80%) 
for the compression strength test value. 
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3.1.2 Analysis data of compression strength test 
 

Based on the in the figure 4.4, data shows the value of each sample A (30%), B (60%), 
C (80%) and standard for compression strength testing. Compression strength test refers 
to sample of standard cubes and standard strength test for concrete cubes that is 14 
N/mm². Line graph in figure 4.1 on sample A for 30% showed the highest value are 
sample 1 (10.00 N/mm²) and the lowest value are sample 3 (7.56 N/mm²). For sample 
B with 60% figure 4.2 the compression strength value were highest in sample 1 (4.67 
N/mm²), while for the lowest value in the sample 2 (3.33 N/mm²). While for the sample 
C with 80% based on figure 4.3, the highest compression strength test value in the 
sample 1 (5.11 N/mm²) and the other sample 2 and sample 3 (4.44 N/mm²) has the same 
value that make it the lowest value in strength test. Next, the strength test value for 
standard sample has the highest value with 18.44 N/mm². 

 
The average ratio as in the graph bar chart in figure 4.4 shows the sample 1 with 30% 
additive materials is the highest than sample 60% and 80%. But the value of the 
standard sample has a higher value than the other samples 60% and 80% as well as the 
standard value 14 N/mm² as shown in figure 4.10 with reference JKR Standard. 

 
3.2 Water Absorption Test 

 
The test for water absorption is conducted to get the percentage of the water in the 
prototype. 

• The samples are weighed before immersed into water. 
• The roof tiles with different ratio of the mixture (seashells, coconut fiber and 

sodium lignosulfonate) are immersed for 24 hours. 
• After 24 hours, the sample is weighed for each which got 9 sample and 1 for 

the standard roof tiles to record the data of the sample after immersed into 
water for 24 hours. 

• After weighed the sample, each samples will comparison with the  
standard roof tiles. 

 
3.2.1 Comparison of the average value of each sample A (30%), B (60%), C 

(80%) and standard. 
 

Comparison of the Water Absorption Test for each sample A (30%), B (60%), C (80%) 
and standard. Table 2 and Figure 2 below shows the water absorption test value for 
comparison of the average value of each sample. 

 
Table 2. Comparative Data of Water Absorption Test 
Sample Average of Water Absorption (%) 
A (30%) 4.20 
B (60%) 7.10 
C (80%) 6.24 
Standard 4.40 
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Figure 2.  Bar chart comparing the average of sample A (30%), B (60%) and C (80%) for 

the water absorption test value. 
 
 

3.2.2 Analysis data of water absorption test 
 

The percentage of water absorption should not be exceeded than 10% for the water 
absorption test. Data shows the value of each sample A, B, C and standard for water 
absorption testing. Line graph figure 4.5 shown that the percentage of water absorption 
on all the sample for sample A (30%) with the value of testing for sample 1 (1.21%), 
sample 2 (2.38%) and sample 3 (9%) which mean this sample did not be exceeded 
than 10%. For sample B with 60% of additive materials shown that the percentage 
value does not be exceeded 10% because the value for sample 1 (9%), sample 2 
(6.90%) and sample 3 (5.88). While for sample C with 80% additives also does not 
exceeded than 10% because the value of sample 1 (6.34%), sample 2 (5.66%) and 
sample 3 (6.73). The percentage value of water absorption testing for all the sample A 
(30%), B (60%) and C (80%) is fulfilled the Malaysian Standard (MS 797) for roof 
tile because the value of all the sample did not exceeded 10% of the percentage of 
water for 24 hours’ test.  
 
The average ratio on the graph bar chart in figure 4.8 shows the sample A (30%) is 
decreased than the standard sample which means sample A (30%) absorb less water 
other than standard sample and sample B (60%) and C (80%). In conclusion, the 
increase the content of sodium lignosulfonate in roof tile the higher the decrease the 
water absorption of the roof tile. 

 
 

3.3 Thermal Conductivity Test 
 

Thermal Conductivity Test, is used to measured or map surfaced temperatures based on the 
infrared radiation given off by an object as heat flows through, to or from that object.  

Sample A
(30%)

Sample B
(60%)

Sample C
(80%) Standard

Average (%) 4.2 7.1 6.24 4.4
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• Put the sample of roof tiles that have been completed under the sunlight. 
• After that, the shoot readings using the Infrared Laser as temperature 

measuring devices during peak hours of the sunny day for about 60 
minutes. 

• Lastly, it be recorded the readings on the front surfaced and the back 
surfaced of the roof tiles every 15 minutes in 1 hours. 

 
 

3.3.1 Comparison of the average value of each sample A (30%), B (60%), C 
(80%) and standard 1 hour’s duration. 

 
Comparison of Thermal Conductivity Test for each sample A (30%), B (60%), C (80%) 
and standard. this data is an average for 1 hour taken involving 4 readings every 15 
minutes. Table 3 below shows the thermal conductivity test values for a comparison of 
the values of each sample. 
 
 

Table 3. Comparative Data of Thermal Conductivity Test on the Sample A (30%), 
Sample B(60%) and Sample C(80%) with Standard 

Class Sample Sample (1 Hour) Average 

Sample1 
(Front) 

Sample1 
(Back) 

Standard 
(Front) 

Standard 
(Back) 

Sample A(30%) 35.55o 34.99o  
50.18o 

 
50.53o 

Sample B(60%) 37.46o 35.84o 

Sample C(80%) 38.75o 39.38o 

 
4.0 Discussion 
 
There are a few recommendations that can be made to improve the roof tile innovation. 
 

• The additives materials suitable to mix with the mixture of concrete roof tiles but in 
separately method because it contents different function that can generate chemical 
reactions that can reduce the work ability of the roof tiles innovation. 

• Other than that, recommended that the industries of supplying the coconut fiber should 
be widely to supplied the fiber coconut to the roof tiles factory because the coconut 
fiber content many advantages to improve the existing concrete roof tiles in category 
heat insulator.  

• The study on the use of seashells, coconut fiber and sodium lignosulfonate should be 
continued and developed to a higher level in order to achieve progress in terms of 
industry and construction. 

• This product can be used not only for house and building roofing but it also can be use 
as gazebo roof, covered walkways. 
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5.0 Conclusion 
 
The conclusion that can be made after the test shows that there are some differences between 
standard roof tiles and roof tiles mixed with additives. The study found that roof tiles with a 
mixture of 30% additives achieved satisfactory results in three tests that had been carried out. 
For the water absorption test results, roof tiles with 30% additive ratio succeeded when the 
water absorption rate decreased from standard roof tiles, refer to Table 4. Sodium 
lignosulfonate is used as a water reduction agent in roof tiles. In conclusion, the increase of 
sodium lignosulfonate, the content of water absorption in the roof membrane decreases, refer 
to Table 4. 
 
As for the thermal conductivity test results, the heat absorption rate was lower than the existing 
roof tile absorption rate which was higher during the test. Coconut coir is used as an additive 
because it is one of the best heat insulating composites. In conclusion, increasing the quantity 
of coconut coir will cause the rate of heat absorption into the roof tiles to decrease. It makes 
the roof tiles less hot when exposed to the heat radiation of sunlight refer to Table 5. 
 
For the compressive strength test results, it was found that the strength of roof tiles containing 
30% additives is weak according to standard requirements refer to Table 4. All materials are 
suitable to be mixed as additives to produce concrete roof tiles but the mixing ratio. methods 
need to be varied because they can produce chemical reactions that can reduce the workability 
of each material in a concrete roof tile mix and separate methods are appropriate to achieve 
optimal or best results for each mix. 
 

Table 4. Comparative Data of Water Absorption Test and Compressive Strength Test 
N/mm2 

Test Sample Result Standard 
 
Water Absorption (%) 

A (30%) 4.2  
4.4 B (60%) 7.1 

C (80%) 6.24 
 
Compressive Strength 
Test N/mm2 

A (30%) 8.52  
18.44 B (60%) 3.85 

C (80%) 4.66 
 

Table 5. Comparative Data of Thermal Conductivity Test on the Sample  
Class Sample Sample (1 Hour) Average 

Sample1 
(Front) 

Sample1 
(Back) 

Standard 
(Front) 

Standard 
(Back) 

Sample A(30%) 35.55o 34.99o  
50.18o 

 
50.53o 

Sample B(60%) 37.46o 35.84o 

Sample C(80%) 38.75o 39.38o 
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Abstrak: Projek tahun akhir (FYP) adalah satu kursus yang memerlukan maklumat terkini, isu 
terkini dan interaksi terpantas secara kolobaratif. Facebook merupakan platform popular yang boleh 
memudahkan aktiviti pembelajaran atas talian. Satu Facebook Page (FB Page) telah dibangunkan 
untuk kursus projek tahun akhir dan digunakan untuk menyampaikan maklumat yang berkaitan 
dengan kursus dan memberi peluang untuk meningkatkan kemahiran menulis kajian dalam kalangan 
pelajar. Justeru, kajian ini bertujuan untuk menilai persepsi pengguna terhadap penggunaan FB Page 
yang dibangunkan sebagai sumber pembelajaran. Untuk mengkaji persepsi pengguna terhadap 
kursus FYP di halaman Facebook, data telah dikumpulkan melalui soal selidik dan melalui cerapan 
aktiviti FB Page yang diperolehi dari statistik harian yang dikeluarkan oleh FB. Cerapan aktiviti pada 
FB Page telah diambil pada Jun 2020 sehingga Jun 2022, kira-kira lebih 1 tahun pengunaan FB Page 
tersebut.  Soal selidik telah disediakan kepada 12 pelajar yang mengambil FYP semester 5 Sesi Jun 
dan Disember 2019, yang mana mereka diminta untuk melengkapkannya dan menyerahkannya 
kepada penyelia FYP. Soal selidik terdiri daripada 5 konstruk iaitu Sikap terhadap pembelajaran 
kemahiran menulis kajian melalui FB, Persepsi peningkatan kemahiran menulis kajian melalui FB, 
Pembelajaran kolaboratif, Niat Menggunakan Media Sosial dan Kepuasan Pengguna. Semua analisis 
telah dijalankan menggunakan pakej perisian statistik IBM SPSS versi 21. Dapatan kajian 
menunjukkan FB Page ini berpotensi untuk menggalakkan pembelajaran kolaboratif dan 
meningkatkan kemahiran menulis penyelidikan dalam kalangan pelajar. 

 
Kata kunci: Pembelajaran kolaboratif, Pembelajaran teradun, Media Sosial 
 
 
1.   Pengenalan 

 
Institusi pengajian tinggi perlu merancang pendekatan pembelajaran yang merangkumi semua 
keadaan dan mampu menyampaikan ilmu kepada pelajar tanpa mengira jarak atau halangan 
sempadan. Untuk mengekalkan dan membina kemampanan dalam pendidikan semua jenis sumber 
pembelajaran perlu diterapkan dan digunakan dalam sistem pendidikan kita. Persaingan antara 

mailto:mseribunian@yahoo.com
mailto:zzharun13@gmail.com
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institusi pendidikan dikira sebagai penggerak kepada bentuk pendidikan masa hadapan. Oleh itu 
institusi pengajian tinggi khususnya Pendidikan Teknik dan Vokasional (TVET) mesti bersaing 
antara satu sama lain untuk menarik lebih ramai pelajar yang ingin belajar di peringkat pendidikan 
tinggi. Kualiti pendidikan tinggi merupakan faktor penting bagi pembangunan sesebuah negara, 
kerana institusi pendidikan tinggi merupakan tempat di mana golongan profesional dilatih. Walaupun 
terdapat persaingan dalam hasil seperti penyelidikan dan inovasi, pendidikan tinggi juga dijangka 
memberikan kualiti perkhidmatan yang lebih baik. Keterangkuman semua medium pembelajaran 
mesti diutamakan untuk menangani kesan normal baharu semasa dan selepas pandemik. Ini akan 
membawa kepada tonggak pembangunan mampan iaitu menstabilkan impak sosial dalam kalangan 
generasi muda. 

 
Perkembangan pesat teknologi dan integrasi teknologi moden ke dalam proses pengajaran dan 
pembelajaran membawa kepada penilaian dan penambahbaikan pendidikan (Ataie, Shah, & Mior 
Nazir, 2015). Pembaharuan pendidikan perlu memupuk kebolehan pembelajaran kolaboratif dalam 
kalangan komunitinya (Ataie, Shah, & Mior Nazir, 2015; Han, & Ellis, 2021). Komuniti terdiri 
daripada pengajar dan pelajar boleh bekerjasama, berkomunikasi, berkongsi pengetahuan, dan 
membantu antara satu sama lain untuk mendapatkan pemahaman yang lebih baik tentang subjek 
dengan menggunakan alatan dalam talian (Ataie, Shah, & Mior Nazir, 2015). Pembelajaran 
kolaboratif berasaskan web boleh membantu meningkatkan kebolehan kendiri pelajar, pembelajaran 
sepanjang hayat, dan meningkatkan kesedaran dan pemikiran kritis, moral dan etika profesional 
mereka (Ataie, Shah, & Mior Nazir, 2015). Kajian yang dijalankan oleh Jamal Abdul & Nawab 
(2020) mendedahkan bahawa media sosial dalam talian yang digunakan untuk pembelajaran 
kolaboratif mempunyai kesan yang signifikan terhadap interaktiviti dengan rakan sebaya, guru dan 
tingkah laku perkongsian pengetahuan dalam talian. Oleh itu, penyedia pendidikan TVET tanahair 
mesti membawa perubahan untuk mengoptimumkan kecekapan dan keberkesanan untuk 
menyediakan pendidikan berkualiti kepada masyarakat. 

 
Pembelajaran teradun pula dilihat mampu mengintegrasikan pelbagai media untuk menyampaikan 
bahan pengajaran kepada pelajar dan penggunaan semakin berleluasa dalam pendidikan (Zheng, et 
al, 2021; Bayyat, 2020). Facebook ialah tapak web yang membolehkan pengguna berinteraksi dan 
bekerjasama dalam komuniti maya. Selalunya dipanggil laman rangkaian sosial, Facebook ialah alat 
komunikasi dalam talian yang membolehkan pengguna membina profil awam atau peribadi untuk 
berhubung dan berinteraksi dengan orang yang merupakan sebahagian daripada rangkaian sosial 
mereka. Aldahdouh, Nokelainen & Korhonen (2020) juga menekankan tentang kelebihan media 
sosial di mana mereka bersetuju bahawa laman media sosial mewakili inovasi terkini yang bertujuan 
untuk memupuk komunikasi dan kerjasama secara besar-besaran. Algomaizy, Hamad & Sharadgah, 
Talha (2020) berpendapat bahawa media sosial seperti Facebook popular di kalangan orang ramai, 
pelajar pengajian tinggi dan pendidik serta mempunyai beberapa ciri pedagogi dan sosial, yang 
memberikan kelebihan yang hampir sama dengan Sistem Pengurusan Pembelajaran (SPP).  
 
Sebahagian besar kajian menunjukkan bahawa pelajar menggunakan Facebook untuk menyokong 
kedua-dua matlamat akademik dan sosial mereka (Giannikas, 2020; Mark & William, 2021). Sejak 
diperkenalkan pada 2004, Facebook telah menjadi laman rangkaian sosial paling popular di dunia 
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dengan pantas dan statistik menunjukkan 2.93 bilion pengguna aktif bulanan setakat suku pertama 
2022 dan ini bermakna Facebook ialah rangkaian sosial terbesar di seluruh dunia. Walaupun dikenali 
terutamanya untuk aktiviti rangkaian sosial, Facebook dengan cepat diiktiraf sebagai platform e-
pembelajaran yang dikenali. Kajian terdahulu juga melaporkan tentang kesan positif penyepaduan 
media sosial ke dalam sumber teknologi pembelajaran (Al-Daihani, et al, 2018; Algomaizy et al, 
2020). 

 
Pendidikan pengajian tinggi perlu memberi tumpuan kepada teknologi yang disepadukan ke dalam 
persekitaran pembelajaran yang boleh membawa ke arah meningkatkan kemahiran. Projek tahun 
akhir (FYP) adalah satu kursus yang memerlukan maklumat terkini, isu terkini dan interaksi 
terpantas secara kolobaratif. Penyeliaan FYP akan lebih mudah dijalankan apabila terdapat pelbagai 
sumber yang memudahkan pencarian maklumat berkaitan dengan FYP. Contoh dan keadah 
penulisan yang mudah difahami dapat membantu pelajar dalam menjanakan idea baru serta mudah 
dicapai secara atas talian. Penggabungan Facebook (FB) ke dalam sumber pembelajaran kursus FYP 
boleh memberi kesan kepada kepuasan pengguna terhadap penyampaian kursus, kerana mereka 
dapat menyepadukan keperluan akademik dengan platform rangkaian sosial yang lazim digunakan. 
Memandangkan tiada FB flatform yang dibangun sebelum ini untuk memudahkan komuniti 
penyelidikan TVET, maka satu laman FB page telah dibangun untuk meningkatkan kemahiran 
menulis dalam kalangan komuniti TVET. Oleh itu, tujuan kajian ini adalah untuk menilai persepsi 
pengguna menggunakan laman Facebook yang ditetapkan sebagai sumber pembelajaran dalam 
meningkatkan kemahiran menulis kajian dalam kalangan komuniti TVET. 
 
 
2.   Metodologi  
 
Terdapat 2 fasa dalam membangunkan kajian ini. Fasa pertama adalah fasa pembangunan laman FB 
mengunakan FB Page. Manakala fasa kedua menentukan tahap persepsi penggunaan laman web 
yang dibangunkan dalam kalangan pelajar.   
 
Fasa 1: Pembangunan FB page  
 

i. Mula dengan ‘Create A Page’. Pastikan log masuk ke dalam akaun facebook peribadi dahulu. 
Kemudian klik pada pilihan ‘Create’ yang tertera pada bar menu atas dan pilih ‘Page’.  
 

ii. Lengkapkan ‘Page Info’ 
FB page kini sudah tersedia dan berjaya diwujudkan. Namun begitu, 
pengguna facebook yang berkunjung ke page anda akan memerlukan beberapa maklumat 
tambahan penting yang berkaitan dengan FB page  tersebut seperti URL website, nombor 
telefon untuk dihubungi, dan sebagainya. Semua maklumat tersebut boleh diperbaharui 
melalui ‘edit page info’.  
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Rajah 1. Profil FB Page 

 
iii. Muatnaik Post 
 
Setelah FB Page ini diujudkan maka Post berkaitan dengan penulisan bolehlah dimuatnaik dan 
dimaklumkan kepada pelajar untuk mengikuti post tersebut. Post yang dimuatnaik berbentuk 
video, penerangan ringkas tentang penulisan, contoh tajuk kajian, format penulisan, kaedah 
kajian dan sebagainya seperti Rajah 2.  

 

 
Rajah 2. Post dalam FB Page 
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Fasa 2: Menentukan persepsi penggunaan 
 
Untuk mengkaji persepsi pengguna terhadap kursus FYP di halaman Facebook, data telah 
dikumpulkan melalui soal selidik dan melalui cerapan aktiviti FB Page yang diperolehi dari statistik 
harian yang dikeluarkan oleh FB. Cerapan aktiviti pada FB Page telah diambil pada Jun 2020 
sehingga Jun 2022, kira-kira lebih 1 tahun pengunaan FB Page tersebut.  Soal selidik telah 
disediakan kepada 12 pelajar yang mengambil FYP semester 5 Sesi Jun dan Disember 2019, yang 
mana mereka diminta untuk melengkapkannya dan menyerahkannya kepada penyelia FYP.  Soal 
selidik terdiri daripada 5 konstruk dan tertumpu kepada Sikap terhadap pembelajaran kemahiran 
menulis penyelidikan melalui FB (Abu Sa'aleek, 2015), Persepsi peningkatan kemahiran menulis 
penyelidikan melalui FB (Abu Sa'aleek, 2015), Pembelajaran kolaboratif (So & Brush , 2008), Niat 
Menggunakan Media Sosial (Kim, 2011), Kepuasan Pengguna (Kim, 2011). Semua analisis telah 
dijalankan menggunakan pakej perisian statistik IBM SPSS versi 21. Taburan kekerapan dikira untuk 
setiap item daripada soal selidik. 
 

3.   Dapatan 
 
3.1 Statistik Aktiviti FB Page  
 
Statistik penggunaan FB Page ini seperti dalam Jadual 1 yang menunjukkan statistik untuk jumlah 
Like dan juga Follower. Jadual 2 pula menunjukkan jumlah capaian post FB oleh pengguna 
manakala Rajah 3 menunjukan contoh post tentang penulisan kajian kepada pengguna. 

 
Jadual 1. Statistik untuk jumlah Like dan juga Follower 

Jumlah followers 765 
Jumlah likes 668 

 
 

Jadual 2. Jumlah capaian dari Jun 2020 hingga Jun 2022  
Jenis Purata capaian 
Capaian 2847 
Page visit 1932 
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Rajah 3. Contoh Post 
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3.2 Persepsi Pengguna terhadap FB page 
 
Jadual 3 menunjukkan persepsi pengguna terhadap FB page yang dibangunkan. Analisis 
menunjukkan purata semua 5 pembolehubah lebih tinggi daripada 4.00.  
 

Jadual 3. Persepsi Pengguna terhadap FB page 
Pembolehubah Min Sisihan Piawai Interpretasi 

Sikap terhadap pembelajaran kemahiran menulis 
penyelidikan melalui FB page 
 

4.35 0.22 Tinggi 

Persepsi peningkatan kemahiran menulis 
penyelidikan melalui FB page 
 

4.25 0.35 Tinggi 

Pembelajaran kolaboratif 
 

4.08 0.38 Tinggi 

Niat Menggunakan Media Sosial 
 

4.25 0.43 Tinggi 

Kepuasan Pengguna 4.12 0.53 Tinggi 
 
 
Manakala Rajah 4 menunjukkan ulasan yang diberikan oleh pengguna FB page yang dibangunkan. 
Rata-rata ulasan yang diberikan sangat positif dan hampir semua ulasan yang diperolehi mengakui 
bahawa FB page yang dibangunkan untuk FYP dapat menbantu mereka dalam penulisan cadangan 
penyelidikan. 

  
Rajah 4. Ulasan dari pengguna FB Page 
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4.   Perbincangan dan Kesimpulan  
 
Dapatan menunjukkan pelajar yang mengambil kursus FYP bersetuju dengan semua pembolehubah 
dalam soal selidik. Purata min melebihi 4.00 menunjukkan pengguna bersetuju bahawa halaman itu 
membantu mereka untuk mempunyai sikap yang lebih baik terhadap pembelajaran kemahiran 
menulis penyelidikan, meningkatkan kemahiran menulis penyelidikan mereka, bekerjasama dalam 
pembelajaran kolaboratif dan mempunyai niat untuk menggunakan media sosial sebagai platform 
pembelajaran. Dimensi kepuasan pengguna yang diuji dalam soal selidik juga menunjukkan majoriti 
bersetuju bahawa platform membantu proses pembelajaran dan memudahkan. Namun kajian ini 
masih perlu diuji pada responden yang lebih besar dan ramai. Dari segi generalisasi, kajian ini 
menepati keperluan responden yang terlibat sahaja dan tidak mewakili keseluruhan populasi 
pengguna FB Page tersebut. Kajian yang lebih komprehensif perlu dilakukan dimasa akan datang. 
 
Ini jelas menunjukkan bahawa penggunaan FB page atau media sosial boleh membantu pelajar untuk 
berinteraksi dan mencipta pengalaman belajar tersendiri. Media sosial terutamanya dalam kes ini FB 
page yang dibangunkan mengandungi data terkini mengenai pelbagai aspek dan maklumat terkini 
dalam meningkatkan kemahiran menulis. Pelajar berpeluang meninjau dan melihat perkara baharu 
secara dalam talian dan dalam ruang peribadi mereka. Dari perspektif pedagogi, FB page  adalah 
cara yang berkesan untuk pelajar bermotivasi untuk mendapatkan bahan berkaitan kandungan kursus 
mereka sendiri, berkongsi kandungan dan idea mereka mengenainya dalam forum awam, serta 
berinteraksi dan melibatkan diri secara tidak formal di luar bilik darjah. Platform media sosial seperti 
FB page  kini tersedia sebagai alat pengajaran yang akan mempromosikan pembelajaran hibrid. 
Penggunaan media sosial mengubah corak pembelajaran dalam masyarakat dan trend ke laluan yang 
lebih cekap dan pantas. Medium ini menjadi penting sebagai alat komunikasi dan pengumpulan 
maklumat dalam sistem pedagogi, terutamanya dalam bidang penyelidikan. Oleh itu kajian ini 
mengesyorkan: 

i. Penggunaan FB Page sebagai medium penganjaran dan pembelajaran dalam kalangan 
komuniti TVET kerana ianya murah dan menjimatkan masa sebagai medium komunikasi 
untuk berkongsi idea dan dokumen projek, 

ii. Penyediaan platform rangkaian sosial berasaskan TVET bertujuan untuk menyediakan 
maklumat yang boleh disahkan untuk pelajar TVET, 

iii. Penggunaan medium dalam talian untuk pelajar TVET untuk menggalakkan pendigitalan 
penyelidikan dan prosedurnya. 
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Abstrak: Penghasilan mesin pemprosesas jagung ini adalah hasil inovasi yang dihasilkan 
melalui geran PPRN (Public Private Research Network) Kementerian Pendidikan Malaysia 
untuk pengusaha industri kecil sederhana makanan berasaskan jagung. Mesin ini terdiri 
daripada dua bahagian yang beransingan iaitu untuk pengupas kulit jagung dan meleraikan isi 
jagung. Mesin pengupas kulit jagung dibangunkan mengunakan 2 “roller” yang besar 
diperbuat daripada bahan stainless steel bergred makanan dan dibantu oleh 2 “roller” yang 
kecil diperbuat daripada bahan getah. Mesin pelerai isi jagung dibangunkan untuk bertindak 
memisahkan isi jagung daripada empulur jagung dengan binaan satu set pisau berserta “roller 
teflon” yang boleh laras ikut size jagung dan dibantu oleh “air compressor” untuk 
mengasingkan isi jagung dengan empulur serta mayang halus jagung. Keupayaan mesin 
pengupas kulit jagung yang dihasilkan mampu mengupas 6000 jagung dalam masa 1 jam 
dengan seorang pekerja berbanding pengupasan secara manual hanya mampu mengupas 30 
jagung dalam masa sejam dengan tenaga seorang pekerja. Keupayaan mesin pelerai isi jagung 
pula, mesin ini dapat menghasilkan 300 kg dalam masa 1 jam berbanding secara manual hanya 
1 kg dengan seorang tenaga pekerja. Inovasi ini telah menjimatkan masa dan kos tenaga kerja, 
dari aspek kualiti, jagung dan isi jagung yang dikupas menggunakan mesin ini lebih bersih dan 
mempunyai bentuk yang sekata berbanding pengupasan secara manual. Secara 
keseluruhannya, produktiviti dan pengeluaran produk dapat ditingkatkan seiring dengan 
permintaan produk yang berasaskan jagung. 
 
Kata Kunci: Mesin kupas, Pemprosesan, Perusahaan kecil dan sederhana, Rekabentuk 
mesin 

1. Pengenalan 

Di Malaysia, permintaan terhadap jagung terbahagi kepada dua iaitu jagung manis dan jagung 
bijian. Jagung manis digunakan di dalam bentuk tongkol atau bijian untuk digunakan pada 
produk makanan yang berasaskan jagung. Manakala jagung bijian pula adalah untuk kegunaan 
produk makanan serta untuk makanan ternakan, (Jabatan Pertanian, 2020). Malaysia 
merupakan pengimport jagung bijian dengan import terbesar (93%) daripada Argentina serta 
Brazil dan selebihnya (7%) adalah daripada USA, Thailand, Myanmar dan Indonesia (Nazmi 
et al., 2020). Jumlah import jagung bijian Malaysia pada 2018 adalah sebanyak 4 juta tan, 
peningkatan sebanyak 42% berbanding dengan tahun 2010 iaitu sebanyak 2.8 juta tan (Nazmi 
et al., 2020) . Manakala menurut Pertubuhan Makanan dan Pertanian Antarabangsa (FAO), 
pengambilan jagung rata-rata 12 kilogram setiap tahun. Jumlahnya bertambah pada tahun 2009, 
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ketika FAO melaporkan penggunaan jagung oleh rakyat Malaysia meningkat dua kilogram 
menjadi 14 kilogram setahun kerana penggunaannya di hampir semua jenis menu makanan. 
Dalam penyediaan bahan mentah, pengelupasan kulit jagung adalah salah satu tahap penting 
yang akan mempengaruhi kualiti dan harga produk akhir. Dalam Industri Makanan, kaedah 
konvensional untuk mengupas jagung secara manual masih diterapkan. Walaubagaimanapun, 
kerana kekurangan produktiviti dan kecekapan, kaedah gabungan iaitu kaedah secara manual 
dan kaedah mesin pemprosesan diciptakan (FAO 2015). 
 
Menurut SME Corp Malaysia, 98.5% penubuhan perniagaan di Malaysia adalah merupakan 
Perusahaan Kecil dan Sederhana (PKS). Penubuhan perniagaan ini sangat memberangsangkan 
dan rekabentuk dan pembangunan mesin amat diperlukan sejajar dengan peningkatan 
penubuhan IKS di Malaysia. Selain itu, Kementerian Pendidikan Malaysia (KPM) menyokong 
industri PKS melalui beberapa geran seperti Public Private Research Network Grant (PPRN). 
Oleh itu, kajian ini dilakukan untuk mengembangkan mesin pemprosesan jagung yang akan 
membantu pengembangan industri PKS terutama di sektor perkhidmatan 89.2% (PKS) yang 
menyumbang peratusan tertinggi untuk Keluaran Dalam Negara Kasar (KDNK), eksport dan 
pekerjaan berbanding sektor lain (PKS 2016).  
 
Pada peringkat pertama, rekabentuk konsep mesin dilukis dan dibangunkan protaip untuk diuji 
kemampuan rekabentuk mesin pengupas kulit jagung. Untuk menghilangkan kulit jagung 
secara besar-besaran, kaedah lelasan mekanik dipilih dengan menggunakan “roller rotating”. 
Kombinasi lelasan dari pengupas “roller” dengan putaran mendatar diuji dan dibantu dengan 
udara termampat yang akan menghilangkan kulit jagung. Ujian awal dilakukan untuk menguji 
kecekapan pengupas “roller” dan kecekapan pengelupasan. Sepanjang Penyelidikan dan 
Pembangunan (R&D) yang berterusan dengan peningkatan berterusan, kaedah mekanikal 
gabungan ini dapat memanjangkan jangka hayat jagung dan menghasilkan produk jagung yang 
berkualiti tinggi. Mesin mengupas jagung ini dapat dikendalikan oleh satu pengendali dalam 
masa yang singkat. 
 
Untuk peringkat kedua pula, mesin pelerai isi jagung dilukis konsep mesin dan dibangunkan, 
mesin ini menggunakan pembuatan keluli tahan karat yang berkualiti tinggi. Bahagian yang 
paling utama untuk mesin ini adalah pembangunan set pisau boleh laras yang boleh meleraikan 
isi jagung walaupun size jagung berbeza dengan diameter maksimum jagung 700 mm. Motor 
elektrik yang digunakan berkuasa 2.2 kw berupaya lebih tahan hentaman, diperbuat daripada 
pemacu motor khas, kawalan kelajuan frekuansi penyongsang yang boleh dikawal. Mesin ini 
juga dilengkapkan peniup udara disebelah corong untuk menjadikan hasil keluaran akhir 
jagung lebih bersih. Pembinaan mesin pelerai ini sesuai untuk kilang yang mempunyai 
pengeluaran yang berskala besar dan juga untuk PKS yang menjalankan pemprosesan makanan 
berasaskan jagung. Pengoperasian yang mudah, sesuai untuk pelbagai jagung segar, manis dan 
jagung beku. 
 
Matlamat projek ini akan menumpukan pada reka bentuk, penemuan dan fabrikasi berdasarkan 
teknologi yang boleh mengurangkan masa operasi, meningkatkan kemampuan dan 
keberkesanan mesin pemprosesan untuk menjalankan tugasnya. Selain itu, proses 
pengelupasan jagung berkualiti tinggi dan kebersihan dengan keselamatan tahap pertama 
diutamakan. Oleh itu, penyediaan asas teknologi yang mudah, fleksibel dan boleh dipercayai 
untuk masa depan. 
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2. Kajian Literatur 

Hari ini jagung adalah salah satu makanan sejagat yang digunakan di kebanyakan negara. 
Mengupas jagung dan meleraikan isinya adalah langkah penting dalam menghasilkan banyak 
produk jagung seperti tepung jagung, perasa jagung dan makan yang berasaskan jagung. 
Menurut William (2016), dari rakaman wawancara pengguna, waktu untuk mengupas jagung 
dengan tangan rata-rata sekitar 15 saat setiap orang (4 jagung / minit) dan itu bergantung pada 
orang tersebut dan dapat mengupas jagung hingga 22 kg berterusan pada satu masa. Menurut 
Bagher Emadi (2005), kaedah pengelupasan dapat dibahagikan kepada tiga kategori: 
pengelupasan mekanikal, termal dan kimia. Kaedah teknik pengelupasan yang berbeza 
bergantung pada variasi dan spesifikasi produk. Jenis pengelupasan yang paling biasa adalah 
pengelupasan mekanikal. Terdapat beberapa jenis alat pengelupasan mekanikal seperti 
pemotong penggilingan, alat pelelas yang dilekatkan atau dilapisi pada dram, penggelek, pisau 
dan bilah. Peranti tersebut dijelaskan secara ringkas menggunakan karya yang berkaitan seperti 
berikut: 
 

i. Pemotong Pengilangan 
Pemotong Pengilangan Mengupas dengan menggunakan pemotong penggilingan menghadapi 
masalah penyumbatan. Oleh itu kaedah ini telah dihalang untuk digunakan secara komersial 
dalam Industri Makanan. 
 

ii. Peralatan Pelelas  
Alat pelelas biasanya dilapisi pada permukaan gendang. Ini adalah kaedah biasa untuk 
sebilangan kecil kentang mengupas yang menghasilkan output yang tinggi, tetapi sisa yang 
dihasilkan rendah (Somsen, et al. 2004). Kaedah ini masih relevan untuk sayur-sayuran akar 
walaupun produk berkualiti rendah berbanding pengelupasan tangan. 
 

iii. Gendang 
Menurut Singh (1995), kulit kentang dikupas semasa putaran gendang dengan disokong dengan 
kaedah lelasan. Hasil terbaik diperoleh semasa memuatkan 20 kg kentang menggunakan 
kelajuan 30 putaran / minit dalam 8 minit. 
 

iv. Pisau dan bilah 
Srivastava, et al., (1997), dalam laporan kajian mereka bahawa pengembangan mesin pelerai 
jagung terdiri dari empat bilah dan mesin itu dibantu dengan jet udara termampat. Hasilnya 
menunjukkan 17% lapisan luar isi jagung dikeluarkan. Bagher Emadi (2005) menyebutkan 
bahawa terdapat beberapa kaedah pengelupasan termal seperti pengelupasan api (panas 
kering), pengelupasan wap (panas basah), pengelupasan letupan termal, pembekuan 
pembekuan panas, dan letupan wap (pengelupasan vakum). Dalam kaedah pengelupasan 
kimia, kulit akan dilembutkan dengan merendam sayur-sayuran dalam larutan alkali panas. 
Kuantiti larutan dan jangka masa berbeza berbeza dengan jumlah sayur-sayuran. Contoh 
kaedah pengelupasan kimia adalah pengelupasan kaustik dan pengelupasan enzim. Walau 
bagaimanapun, pengelupasan jenis ini terutamanya pengelupasan lye, dan kaedah 
pengelupasan api adalah keras dan tidak sesuai untuk banyak produk jagung. (Wang, 1993, 
Srivastava et al., 1997 dan Naik, et al., 2007). 
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3. Penyataan Masalah 

Masalah utama yang dihadapi oleh syarikat adalah proses pengelupasan jagung yang dijalankan 
secara manual. Syarikat telah menghantar pengeluaran jagung ke 6 kios di sekitar Kuantan 
Maran, Jengka, dan Jerantut. Setiap kios yang melibatkan 1-2 orang harus mengupas jagung 
secara manual untuk jumlah 20 bakul dan setiap bakul mempunyai kapasiti maksimum dalam 
memegang 8 kg jagung yang dikupas. Proses penyediaan setiap kiub jagung adalah 15 minit 
dan pekerja harus membersihkan 1,000 kek jagung sehari. Pembuatan secara manual 
menyebabkan jagung terdedah kepada pencemaran dan mempengaruhi jangka hayat produk. 
Proses ini nampaknya tidak begitu berkesan dan juga memakan masa. Selanjutnya, proses 
manual tidak dapat menjamin konsistensi dan kualiti jagung yang dikupas. Faktor utama jagung 
yang dipilih kerana masalah mengenai masa mengupas lebih lama, kos tenaga kerja lebih tinggi 
dan tidak memenuhi produk berkualiti yang diinginkan. 
 

4.      Metodologi 

Kajian ini dimulakan dengan kajian ilmiah untuk mendapatkan maklumat awal mengenai 
permasalahan kajian seperti kajian ilmiah berkaitan pembinaan mesin pengupas kulit jagung 
dan mesin pemisah isi jagung. Kajian lapangan juga dijalankan bersama dengan PKS Ceria 
Mama Nurrizqi Sdn Bhd. Gabungan kajian ilmiah dan kajian lapangan, seterusnya 
perbincangan bersama ahli kumpulan untuk menghasilkan draf awal  Konsep rekabentuk  
dimulakan  dengan  beberapa  rekabentuk  industri  dan  dibantu dengan  prototaip. Perisian 
“computer aided design” (AutoCAD   2016) telah  digunakan  bagi  melaksanakan rekabentuk  
produk  dengan  lebih  baik  dan  melaksanakan  analisa  produk melalui  perisian  ini.  Setelah 
proses  rekabentuk  selesai,  ia  dimulakan  dengan pemasangan  produk, seterusnya  proses  
pengesahan keberkesanan produk dari pengguna dilaksanakan bagi mengukuhkan lagi konsep 
rekabentuk mesin ini bagi memastikan ia menepati kehendak pengguna dan pasaran. 
 

5.    Ciri-ciri inovasi dan rekabentuk 

Masalah reka bentuk berkenaan dalam membuat dan mengira ukuran dan bentuk pelbagai 
bahagian sistem untuk memenuhi keperluan prestasi. Berdasarkan kajian lapangan kami, 
pengupas jagung komersial murah  dan hanya efektif  pada proses pengelupasan jagung kering 
(jagung bijian untuk ternakan) tetapi tidak untuk proses pengelupasan jagung manis (untuk 
makanan manusia). Oleh itu, kapasiti pengeluaran mesin pengupas kulit jagung yang lebih 
produktif dan mesin pelerai isi jagung perlu dirancang, dicipta, dibuat dan diuji untuk 
memenuhi kehendak pelanggan yang semakin meningkat. Dari pernyataan masalah tersebut, 
pengkaji telah mengeluarkan reka bentuk konsep mesin pengupas kulit jagung dan mesin 
pemisah kernel untuk menyelesaikan masalah Ceria Mama Nurrizqi Sdn Bhd. 
 
Bagi memenuhi permintaan pengguna dalam industri pemakanan berasaskan jagung, reka 
bentuk dan produk pengupas kulit dan pelerai isi jagung telah dihasilkan. Proses penghasilan 
mesin pengupas kulit dan pelerai isi jagung dimulakan dengan perbincangan bersama ahli 
kumpulan untuk mendapatkan idea mengenai draf rekabentuk mesin, konsep serta rekabentuk 
yang di kehendaki. Penghasilan idea adalah proses pemikiran dan lakaran berdasarkan 
penyelidikan dan maklumat yang diperolehi  (Nigel, 2020) melalui proses kajian di lapangan 
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bersama pengusaha makanan yang berasakan jagung. Di peringkat ini, lakaran cepat, garis 
besar dan bentuk kasar adalah pilihan utama pereka produk kerana ia mudah untuk diubahsuai 
apabila diperlukan. Lakaran rekabentuk yang dibuat dapat memudahkan proses penghasilan 
projek kerana ia merangkumi segala proses dalam menyiapkannya dengan teratur. Lakaran 
rekabentuk dibuat untuk mendapatkan ukuran yang sesuai untuk setiap komponen serta 
mengenalpasti sistem mekanikal dan sistem elektrikal yang akan digunakan. Hasil dari lakaran 
dan ukuran keatas bahan mentah serta saiz mesin telah dikenalpasti. Seterusnya lukisan 
kejuruteraan dihasilkan bagi mengenalpasti saiz setiap komponen dan kaedah yang bersesuaian 
untuk proses penghasilan dan pemasangan setiap komponen. 

 

5.1 Mesin pengupas kulit jagung 
Mesin ini terdiri daripada mekanisma pelucutan, pemancar tekanan dan alat pengedaran telinga 
dan sebagainya. Bahagian utama mesin mengelupas adalah “roller” pengupas, peranannya 
adalah untuk membuang daun campuran dan mengupas kulit jagung. Prinsipnya adalah 
sepasang penggelek yang agak berputar untuk menangkap dan mengupas kulit telinga yang 
bergerak di atasnya, sambil menarik kulit dan campuran daun-batang di bawah gulungan dan 
menanggalkan kulit jagung. Melepaskan jurang “roller” dengan udara pemampatan untuk 
memastikan kulit jagung terkupas dengan cantik. 
 
Pemancar tekanan sangat penting untuk meningkatkan kualiti pengelupasan dan meningkatkan 
produktiviti alat pengelupasan. Ia menaikkan telinga ke permukaan “roller” pengelupasan, 
sehingga meningkatkan geseran “roller” pengelupasan ke telinga dan mempromosikan kulit 
yang gebu dan menjadikan gulungan pelucutan lebih baik dan kemudian secara berkala 
melonggarkan pasak pada “roller” pengelupasan sehingga kinerjanya berputar sumbu 
sehingga paku itu bersentuhan dengan gulungan pelucutan ke kulit sekitarnya, menyebabkan 
telinga terangkat pada saat mengelupas, yang memudahkan Elakkan jatuh di hujung telinga. 
Kerana mesin mengadopsi keseluruhan “roller” pengelupas getah, permukaan “roller” 
mempunyai tulang rusuk spiral, penggelek kiri dan kanan saling bergantungan, digunakan 
secara berpasangan, kerana pekali geseran getah besar, jadi tidak perlu menambahkan penekan. 
Rajah 1 menunjukkan rekabentuk mesin pengupas kulit jagung secara pandangan sisi atas, sisi 
tepi depan, sisi belakang dan pandangan isometri.  
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Rajah 1: Rekabentuk mesin pengupas kulit jagung  

Rajah 2 menunjukkan perbandingan lukisan rekabentuk padangan isometri dengan gambar 
sebenar mesin yang telah dihasilkan. 

 
 Rajah 2: Rekabentuk dan Mesin pengupas kulit jagung  
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5.2 Mesin pelerai isi jagung 
 
Mesin ini menggunakan pembuatan keluli tahan karat, pergerakan mudah dengan kastor. 
Pengoperasian yang mudah, sesuai untuk pelbagai jagung segar, manis, lilin, jagung beku, 
dicairkan selepas pengirikan. Lebih tahan hentaman, diperbuat daripada pemacu motor khas, 
kawalan kelajuan penyongsang. Mesin ini dicipta sesuai untuk kilang pengeluaran berskala 
besar dengan barisan, juga menyesuaikan diri dengan pemprosesan bengkel. Dengan 
kemampuan kapisiti penggunaan yang tinggi dan disesuai dengan oparasi secara automatik 
mengikut ukuran jagung pada tongkol, sesuai untuk pelbagai ukuran pengintian jagung dengan 
diameter lubang masuk terbesar 70 mm. Kedalaman pengirikan boleh dikupas, kadar 
pengelupasan jagung manis hingga 100%. Peraturan kelajuan penukar frekuensi, operasi 
mudah dan fleksibel. 
 
Terdapat peniup di port pembuangan untuk menjadikan biji jagung lebih bersih dan dapat 
disesuaikan secara automatik dengan ukuran tongkol jagung, sesuai untuk diameter berbagai 
jagung, kedalaman pengirikan dapat disesuaikan, kadar penyingkirannya baik, dan kecekapan 
pengeluarannya tinggi. Pisau  diperbuat daripada keluli tahan karat khas, melalui rawatan haba 
khas. Ia tidak memerlukan penajaman jangka panjang dan tahan lama. Biji jagung setelah 
degranulasi keseluruhan, tidak ada kerosakan, dan tidak ada kehilangan nutrien. Kaedah 
pemotongan empar khas, ukuran jagung boleh dipotong. Rajah 3 menunjukkan mesin pelerai 
isi jagung secara pandangan sisi atas, sisi tepi depan, sisi belakang dan pandangan isometri. 
 
 

 
Rajah 3: Rekabentuk mesin pelarai isi jagung  
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Rajah 4 menunjukkan perbandingan lukisan rekabentuk padangan isometri dengan gambar 
sebenar mesin pelerai isi jagung yang telah dihasilkan. 
 

                              
                      Rajah 4: Rekabentuk penuh dan gambar mesin pelerai isi jagung 

 

6. KEPUTUSAN HASIL PENYELIDIKAN 

Berikut hasil penyelidikan bagi kedua-dua buah mesin, Jadual 1 menunjukkan hasil output 
akhir bagi mesin pengupas kulit jagung dengan membandingkan dengan kaedah manual 
sebelum menggunakan mesin. Perbandingan ini dilakukan dengan kapasiti bilangan pekerja 
yang sama iaitu seorang pekerja dalam masa operasi selama 1 jam. Didapati mesin pengupas 
kulit jagung berjaya mengupas kulit jagung sehingga 8000 ketul jagung berbanding hanya 30 
ketul hanya jika menggunakan kaedal manual. Ini menunjukan hasil penyelidikan berjaya 
diselesaikan oleh mesin pengupas kulit jagung sebanyak 300%. 
 
   Jadual 1: Hasil penyelidikan menggunakan mesin pengupas kulit jagung 

Kaedah kupasan Kaedah Manual Mesin Pengupas kulit 
jagung  

Bilangan Pekerja 1 Orang 1 Orang 

Kapasiti 30 ketul 6000-8000 ketul 
 

Durasi (jam) 1 Jam 1 Jam 
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Merujuk kepada jadual 2 pula adalah perbandingan kaedah manual dengan mesin pelerai isi 
jagung dengan kapasiti bilangan pekerja yang sama iaitu seorang pekerja dan durasi masa yang 
sama iaitu selama 1 jam. Didapati bahawa mesin pelerai isi jagung berjaya meleraikan isi 
jagung daripada tongkolnya seberat sehingga 400 kg isi jagung berbanding kaedah manual 
hanya mampu 1 kg isi jagung sahaja. Ini menunjukan hasil penyelidikan berjaya diselesaikan 
oleh mesin pelerai isi jagung melebihi 300% kejayaan produk akhir. 
  
            Jadual 2: Hasil penyelidikan menggunakan mesin pelerai isi jagung 

Kaedah kupasan      Kaedah Manual Mesin Pelerai Isi Jagung 

Bilangan Pekerja 1 Orang 1 Orang 

Kapasiti 1 Kg 300-400 Kg 
 

Durasi (jam) 1 Jam 1 Jam 

 

7. Gambarajah Inovasi 

Mesin yang dihasilkan adalah untuk syarikat PKS yang mengusahakan produk berasaskan 
jagung. Rajah 5 di bawah menunjukkan mesin pengupas kulit jagung dan pelerai isi jagung 
yang telah dihasilkan.  

 

                       Rajah 5: Mesin pengupas kulit jagung dan pelerai isi jagung 

Dengan rekabentuk yang mudah dan mesra pengguna, ia lebih selamat untuk dikendalikan 
disamping penjimatan kos yang banyak dapat dikurangkan.. Disamping menjimatkan masa dan 
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kos tenaga kerja, dari aspek kualiti, jagung dan isi jagung yang dikupas menggunakan mesin 
ini lebih bersih dan mempunyai bentuk yang sekata berbanding pengupasan secara manual. 
Secara keseluruhannya, produktiviti dan pengeluaran produk dapat ditingkatkan seiring dengan 
permintaan produk yang berasaskan jagung. Mesin ini telah dipertandingkan di "NATIONAL 
INVENTION & INNOVATION, COMPETITION, EXHIBITION AND ROBOT-SUMO 2020" 
(NICERS’20) peringkat Kebangsaan dan telah dianugerahkan Best Award bagi kategori C: 
Mesin, Peralatan & Proses Pengilangan serta menangi anugerah pingat emas. 
 

8.  Kesimpulan 

Secara keseluruhan Projek Geran Penyelidikan PPRN ini, telah membuktikan keupayaan 
pensyarah Kolej Komuniti dan pelajar menyelesaikan masalah reka bentuk serta fabrikasi 
dengan mengira ukuran, bentuk pelbagai bahagian sistem dan mekanikal untuk memenuhi 
keperluan prestasi mesin. Oleh itu, kapasiti pengeluaran yang lebih cekap dan lebih tinggi dari 
mesin pengupas kulit jagung dan mesin pelerai isi jagung telah berjaya mengurangkan masa 
operasi syarikat dengan bilangan pekerja yang sedikit. Oleh itu, pihak syarikat mampu 
menghasilkan lebih banyak produk jagung untuk dipasarkan disamping mementingkan aspek 
kebersihan dan keselamatan makanan. Di akhir kajian, penyelidik berjaya mencipta mesin 
pengupas kulit jagung dan mesin pelerai isi jagung untuk menyelesaikan masalah Ceria Mama 
Nurrizqi Sdn Bhd dan telah berjaya membantu meningkatkan hasil pengeluaran dan pelbagai 
tambahan produk yang berasaskan jagung. 
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Abstrak:  Kurikulum Pendidikan Islam di politeknik Malaysia menunjukkan bahawa 
ketidakupayaan Pelajar Berkeperluan Khas (PBK) pendengaran memerlukan kaedah, teknik 
dan pendekatan pembelajaran yang sesuai daripada pelajar normal. Oleh itu, artikel ini 
bertujuan memahami pendekatan pembelajaran dalam PBK (Pendengaran) dalam memahami 
istilah Pendidikan Islam dan kehidupan beragama. Selain itu, pendekatan pembelajaran ini juga 
adalah untuk meneliti kaedah pengajaran yang bertepatan terhadap pelaksanaan Pendidikan 
Islam PBK. Kajian kepustakaan yang bersumberkan artikel menunjukkan terdapat tiga 
pendekatan yang boleh diaplikasikan kepada PBK (pendengaran) iaitu melalui kompetensi 
kemahiran komunikasi bahasa isyarat guru terutamanya istilah agama, bahan bantu 
pembelajaran yang dibangunkan khas untuk PBK dan boleh diadaptasikan dalam talian atau 
bersemuka serta amali yang mengukuhkan kefahaman topik pembelajaran secara konsisten. 
Oleh itu, implikasi daripada pendekatan ini ialah pensyarah perlu diberikan kursus kompetensi 
berbahasa isyarat untuk mengukuhkan istilah dalam Pendidikan Islam. Malah, pembangunan 
bahan bantu serta latihan amali menggunakan elemen 3V iaitu video, visual dan virtual 
simulation turut dicadangkan untuk meningkatkan kefahaman pelajar secara menyeluruh.  
 
Kata kunci: Pelajar berkeperluan khas, OKU pendengaran, pengajaran dan pembelajaran 
pendidikan Islam, pembelajaran dalam talian, fardhu ain. 

1. Pengenalan 

Kurikulum pendidikan kebangsaaan menunjukkan bahawa ia digubal mengikut kesesuaian 
situasi samada pelajar yang normal mahupun berkeperluan khas. Namun, perbezaan kurikulum 
sangat penting dalam memastikan keberkesanan pembelajaran bagi pelajar OKU terutamanya 
pendengaran. Hashim et al., (2019) menjelaskan bahawa penggunaan istilah melalui bahasa 
lisan turut menjadi isu dengan situasi pelajar dalam pelaksanaan kurikulum yang sukar 
difahami jika berlakunya salah faham dalam pertuturan terutamanya istilah agama. Malah, 
Kurikulum Pendidikan Islam haruslah didedahkan dengan istilah yang menjadi kebiasaan 
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kepada golongan OKU ini berdasarkan situasi pelajar dengan menerapkan kaedah yang asas 
bermula dari bawah sehingga kepada tahap penguasaan yang baik bagi situasi mereka (Ab 
Rahman et al., 2021). Hal ini disokong oleh Omar et al., (2021) yang menyatakan bahawa 
golongan ini tidak boleh ketinggalan dalam proses mendapatkan ilmu agama dan dakwah.  
 
Pencapaian golongan Pelajar Berkeperluan Khas (pendengaran) di politeknik amat 
memberangsangkan seperti yang pernah dilaporkan di akhbar Utusan Malaysia yang bertarikh 
8 Disember 2021. Ketidakupayaan mereka menunjukkan bahawa mereka boleh mengatasi 
cabaran dalam menuntut ilmu samada fardu ain dan fardhu kifayah.  PBK pendengaran ini 
merupakan kelompok yang tidak dapat berkomunikasi dengan baik yang mempunyai masalah 
pertuturan dan perlu memahami komunikasi dengan isyarat. Namun demikian, keperluan 
kepada dasar - dasar kerajaan yang menjamin kesaksamaan peluang dalam kalangan PBK ini 
bahawa pendidikan sepanjang hayat mampu mengatasi isu keciciran dan pembangunan rohani 
mereka. Malah, Omar et al., (2021) turut menyatakan cabaran dalam pengendalian aktiviti 
fardu ain PBK pendengaran ini perlu diperhatikan sewajarnya agar mereka mendapat hak untuk 
memahami agama dengan sebaiknya.  
 
Sehubungan dengan itu, kajian lepas yang menggunakan kesepakatan lima pakar oleh 
Khamaruddin et al., (2020) telah memastikan proses pembelajaran solat bagi PBK dalam 
memahami ibadah dengan membuat penilaian terhadap bahasa isyarat baharu. Hal ini 
menunjukkan bahawa terdapat isu dan cabaran dalam mengendalikan pengajaran dan 
pembelajaran ialah memberikan kefahaman jati diri , konsep ibadah terhadap kehidupan PBK 
berdasarkan ajaran Islam kerana mereka merupakan mukallaf yang dikategorikan 
melaksanakan amalan agama bergantung kepada keupayaan yang ada (Ab Rahman et al., 2021; 
Dzulkifli & Suhid, 2018; Hashim et al., 2019; Hj Nor & Rashed, 2018; Omar et al., 2021). 
Malah, konsep yang perlu diketengahkan dalam kajian ini adalah bagaimana pendekatan 
pembelajaran dan pengajaran Pendidikan Islam yang boleh diadaptasi oleh golongan PBK 
(pendengaran) khususnya melalui kurikulum Pendidikan Islam di politeknik. Malah, kajian ini 
bertujuan untuk memahami kepelbagaian pendekatan pembelajaran dan pengajaran yang 
melibatkan istilah agama dari aspek akidah, syariah dan juga akhlak.  
 
Golongan PBK dipoliteknik mendapatkan pembelajaran secara bersemuka dengan tenaga 
pengajar dalam bidang Pendidikan Islam. Namun, terdapat kekangan yang menunjukkan 
cabaran pensyarah yang kurang kompeten dalam berkomunikasi malah tahap kreativiti  
pengajaran serta latihan amali melalui pengurusan kuliah (Ab Rahman et al., 2021). Hal ini 
turut menjadikan peningkatan masalah sosial dalam kalangan PBK membimbangkan. 
Sebagaimana yang dinyatakan oleh Hj Nor & Rashed, (2018) bahawa kesukaran PBK 
berkomunikasi menghilangkan minat mereka untuk menilai sesuatu perbuatan itu betul atau 
tidak kerana ketiadaan ilmu terutamanya agama kerana tanpa pemahaman pembelajaran agama 
yang betul akan menyebabkan mereka tersasar.  
 
Sehubungan dengan itu, objektif kajian ini ialah untuk: 
 
 Memahami pendekatan pembelajaran dalam PBK (Pendengaran) dalam memahami 

istilah Pendidikan Islam dan kehidupan beragama 
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Oleh hal yang demikian, sorotan kajian ini turut meneliti tentang pendekatan pembelajaran 
yang boleh diubahsuai mengikut keperluan yang lebih menumpukan kepada, kaedah 
komunikasi, kaedah visual atau sentuhan serta latihan amali yang efektif. Malah, pendekatan 
yang dilaksanakan terhadap golongan kurang upaya pendengaran ini akan di pelbagai dengan 
penggunaan bahan bantu yang bertepatan. Disamping itu, usaha yang berterusan seperti 
menyediakan aktiviti pembelajaran, kuiz pengukuhan, pembelajaran berasaskan permainan 
atau praktikal turut membantu untuk memberi kefahaman yang baik berkaitan dengan istilah 
serta hukum dalam pembelajaran Pendidikan Islam. 

2. Pembelajaran dan pengajaran Pendidikan Islam terhadap Pelajar Berkeperluan 
Khas (pendengaran) 

Pendidikan Islam ialah kurikulum yang menitikberatkan pendidikan secara holistik 
sepertimana selari dengan Falsafah Pendidikan Kebangsaan. Malah, guru-guru Pendidikan 
Islam berusaha sebaiknya menjadikan pelajar faham dalam kehidupan beragama. Sehubungan 
dengan itu, Pelajar Berkeperluan Khas(PBK) turut tidak terkecuali menjadi seseorang yang 
seharusnya dibentuk memahami ajaran agama dan menjadi orang yang mentaati Allah SWT 
(Dayang Kamaliah & Norshidah, 2020; Mahd Nor, 2021) Antara tanggungjawab pendidik PBK 
ini ialah memikul tugas dan amanah yang berat agar mereka dapat mendedahkan pelajar untuk 
memahami didedahkan tentang al-Quran serta melaksanakan ibadat dalam kehidupan seharian 
dengan apa yang mereka fahami. Dzulkifli, (2021) telah menyenaraikan bahawa guru 
Pendidikan Islam khususnya yang mengajar kanak-kanak berkeperluan khas sentiasa 
menghadapi cabaran dalam menguasai kandungan pembelajaran serta pedagogi dalam 
menyampaikan kurikulum disebabkan daya fokus dan tumpuan yang rendah malah daya 
ingatan yang mudah lupa. Adakalanya mereka menunjukkan sifat agresif apabila tidak 
memahami apa yang disampaikan oleh guru kerana mereka tidak mampu bertutur dan 
membaca bahan pembelajaran dengan baik.  
 
Sehubungan dengan itu, hala tuju Pendidikan Islam bagi PBK ialah menyediakan asas fardhu 
ain dan berpeluang menjalani dan memahami kehidupan beragama. Malah potensi mereka 
dalam bidang Pendidikan Islam ini turut berkembang dengan merekabentuk kurikulum yang 
sesuai dan mereka mampu menguasainya sebagai asas kehidupan muslim. Hashim et al., (2019) 
turut menyedari bahawa golongan pekak atau ketidakupayaan pendengaran tiada halangan 
untuk mereka belajar ilmu yang berkaitan dengan al-Quran, ibadah, akidah dan akhlak. Malah 
disokong oleh Safarina Ujang & Norshidah Mohamad Salleh, (2018) yang telah 
mengetengahkan Modul J-QAF (Model Amali Solat) yang diubahsuai berdasarkan keperluan 
PBK untuk dilaksanakan di sekolah Program Pendidikan Khas Integrasi (PPKI) namun 
memerlukan penambahbaikan amalan pengajaran dan pendekatan pembelajaran yang lebih 
berkesan. Selain itu, terdapat beberapa faktor yang mempengaruhi cabaran pengendalian PdP 
PBK ialah sikap dan intelek, prasarana, tiada kesedaran beragama, kekurangan tenaga pengajar 
yang kompeten serta bahan pembelajaran yang mampu memahami asas Fardhu Ain (Omar et 
al., 2021). 
 
Asas Fardhu Ain bagi PBK tetap selari dengan kurikulum Pendidikan Islam arus perdana. 
Namun, mengelakkan keciciran bagi asas Fardhu Ain golongan ini perlulah kepada aktiviti 
yang lebih dirancang secara visual yang tersusun. Walaupun PBK pendengaran ini tidak 
mampu bertutur dengan sebaiknya terutamanya dalam melafazkan bacaan dalam solat maka, 
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gerak geri solat boleh diperhatikan untuk diikuti secara visual (Omar et al., 2021). Oleh hal 
yang demikian, Dzulkifli et al., (2020) menjelaskan bahawa bidang yang mencabar untuk 
dipelajari oleh PBK ialah tilawah al-Quran dan akidah. Hal ini kerana, bidang ini memerlukan 
menyebut dan membaca al-Quran. Tanpa bantuan alat pendengaran pelajar tidak dapat 
mendengar dan menyebut semula apa yang didengari serta memerlukan usaha dalam membaca 
gerakan bibir. Manakala asas akidah pula memerlukan kepada penjelasan seperti dosa, pahala, 
syirik yang membawa kepada kosa kata yang terhad. Oleh itu, asas Fardu Ain yang diajarkan 
kepada PBK pendengaran haruslah dirancang dan ditingkatkan kefahaman untuk memahami 
istilah dalam kehidupan beragama (Hj Nor & Rashed, 2018).  
 
Golongan PBK di Politeknik perlu mengambil kursus pendidikan Islam sebagai kursus umum 
atau teras. Hal ini bertepatan dengan matlamat kurikulum pendidikan Khas iaitu bagi 
menyediakan ilmu dan kemahiran melalui proses pengajaran dan pembelajaran yang sesuai dan 
menyeluruh (Kementerian Pendidikan Malaysia 2022). Malah, kurikulum PBK yang dibentuk 
mencakupi komponen bidang pengurusan diri, bidang akademik berfungsi, bidang sosial, 
riadah dan kreativiti dan juga bidang kerohanian dan nilai-nilai murni. Maka, kursus 
Pendidikan Islam di politeknik adalah suatu keperluan bagi tujuan melengkapkan kurikulum 
PBK yang dilihat secara holistik. Sebanyak dua kursus pendidikan Islam di tawarkan kepada 
pelajar Sijil Kemahiran Politeknik iaitu Pendidikan Islam 1 bagi pelajar muslim semester 1 dan 
Pendidikan Islam 2 bagi pelajar muslim semester 2. Pada asasnya, penekanan kursus 
pendidikan Islam bagi PBK adalah sama seperti kursus Pendidikan Islam bagi pelajar Diploma 
di politeknik yang menekankan 3 asas utama dalam Islam iaitu aqidah, syariah dan akhlak 
(Kurikulum). Namun, ia mempunyai hasil pembelajaran yang berbeza mengikut kepada tahap 
keupayaan pelajar berkeperluan khas (pendengaran). Penggubalan silibus bagi kursus ini 
adalah mengikut kepada panduan JPPKK dan ianya telah mengalami beberapa 
penambahbaikan dari segi perubahan kod kursus, kandungan dan bentuk pentaksiran seiring 
dengan keperluan semasa sepertimana Jadual 1.  
 

Jadual 1: Penambahbaikan kursus Pendidikan Islam 1 yang diambil oleh PBK di politeknik 

Kod Kursus Kuat kuasa silibus Jumlah hasil pembelajaran Pentaksiran 

AK101 Pendidikan 
Islam 1 

Jun 2011 5 Pembentangan, 
Praktikal, Kuiz 

Ujian, Portfolio 

SUA1011 
Pendidikan Islam 1 

Jun 2015 3 Kuiz, Ujian Amali 
Pembentangan 

 
Sehubungan dengan itu, hasil penambahbaikan kurikulum telah berlaku bertujuan untuk 
menghasilkan PBK yang lebih berkualiti pemahaman Islam mereka bersesuaian dengan 
kemampuan dan keupayaan mereka. Namun, pendekatan yang baik dalam pembelajaran dan 
pengajaran kursus ini adalah amat penting bagi mencapai hasil pembelajaran yang ditetapkan. 
Oleh hal yang demikian, amalan pengajaran yang mencakupi kesediaan guru, penguasaan 
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pedagogi, penguasaan kurikulum dan penggunaan teknologi dapat membantu proses 
pembelajaran dan pembelajaran yang kreatif bagi guru pendidikan Islam PBK(Jawas & 
Zulkifli, 2022). Tambahan pula, pendekatan yang melibatkan peningkatan kemahiran 
komunikasi guru, penggunaan bahan bantu yang efektif serta latih tubi yang pelbagai perlu 
diberi perhatian bagi memahami kehendak kurikulum PBK di politeknik. 

3. Kompetensi guru dalam komunikasi berbahasa isyarat. 

Peranan guru dalam memahami situasi PBK amat penting dalam menyampaikan ilmu dan  
kemahiran. Dayang Kamaliah & Norshidah, (2020) menjelaskan bahawa tenaga pengajar 
Pendidikan Islam yang mengajar tanpa mengikuti sebarang latihan mahupun khusus yang 
berkaitan dengan PBK akan menghadapi masalah ketika mengajar untuk memahami perhatian 
murid terhadap pembelajaran. Perubahan pembelajaran daripada secara bersemuka ke dalam 
talian turut mendatangkan kesukaran dalam interaksi. Memandangkan generasi kini telah 
mengalami perubahan berbanding sebelum ini yang dilaksanakan secara bersemuka kepada 
dalam talian. Maka kegagalan proses pembelajaran oleh PBK (pendengaran) perlu diberi 
perhatian yang lebih berbanding pelajar normal. Sistem pembelajaran yang dibangunkan 
haruslah seiring dengan penerapan nilai-nilai Pendidikan Islam agar PBK dapat memahami 
dengan baik bukan sahaja ilmu duniawi malah ukhrawi. 
 
Permasalahan yang berlaku dalam kalangan pensyarah Pendidikan Islam PBK (pendengaran)  
ialah pada awalnya mereka tidak diberi pendedahan khusus dalam komunikasi serta kurang 
diberi latihan khas berkaitan silibus pendidikan khas (Hj Nor & Rashed, 2018). Malah cabaran 
guru sebanyak 48.38%  dinyatakan dalam kajian (Sabdan et al., 2020) juga ialah kurang kreatif 
dalam mempelbagaikan kaedah pengajaran dan kurang berpengalaman dalam mengajar PBK. 
Hal ini menunjukkan bahawa pengalaman bersama dengan golongan ini sangat penting untuk 
memahami komunikasi dalam komuniti pekak ini. Malah Ab Rahman et al., (2021) 
berpandangan bahawa tahap kefahaman murid PBK untuk memahami arahan secara langsung 
adalah agak rumit maka, pensyarah perlu mewujudkan interaksi yang konsisten dengan 
mereka. Sehubungan itu, Dzulkifli et al., (2020) mencadangkan agar pelajar bermasalah 
pendengaran yang memakai alat bantuan pendengaran secara kerap supaya boleh bertutur 
dengan menggunakan alatan tersebut sebagai latihan komunikasi agar boleh memahami setiap 
arahan pembelajaran dengan baik.  
 
Penggunaan Kod Tangan yang berbeza menyebabkan proses pembelajaran pelajar khas 
pendengaran tidak dapat memahami topik pembelajaran sebaiknya. Awang@Husain et al., 
(2012) mendapati bahawa  kod tangan yang berbeza antara Kod KTBM dan BIM dimana 
bahasa isyarat rasmi di sekolah ialah Kod Tangan Bahasa Melayu (KTBM) manakala 
penggunaan secara harian PBK ialah Bahasa Isyarat Malaysia (BIM). Manakala , Hashim et 
al., (2019) menyatakan bahawa guru perlu bersedia untuk meningkatkan kemahiran diri mereka 
dari masa ke semasa dalam menguasai antara KTBM bersama BIM supaya pengajaran dan 
pembelajaran dapat disampaikan dengan lebih efektif terutamanya dalam bidang yang 
melibatkan pembacaan al-Quran dan juga perihal ibadah dan hukumnya. Hal ini kerana, 
penggunaan kod tangan yang tidak selari menyebabkan pelajar berkomunikasi dengan dalam 
kalangan mereka sahaja. Tambahan pula penggunaan istilah-istilah dalam Pendidikan Islam 
dengan kosa kata seperti hukum – hukum, rukun dan syarat perlu dijelaskan kedudukan sebenar 
istilah tersebut supaya tidak berlaku salah faham. 



 
 

2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 
Vol. 8 Issue 1 (Special Issue – ICRISC2022) 

International Conference on Research and Innovation in Sustainable Cities @ PUO 
 

JKTSS | eISSN: 27166848 

134 
 

 
Pendekatan pembelajaran PBK memberi impak yang positif jika guru kompeten dalam 
menggunakan kepelbagaian bentuk komunikasi dan prihatin terhadap keperluan mereka. 
Malah, keberkesanan pendekatan pembelajaran PBK bergantung kepada sikap, penyesuaian 
bahan, motivasi dalam mengendalikan PBK, kepelbagaian input dan teknik pengajaran dan 
juga memperkasakan komunikasi menggunakan kod tangan untuk selari dengan situasi yang 
difahami pelajar. Hal ini seperti yang dinyatakan oleh Ab Rahman et al., (2021) bahawa kod 
isyarat yang seragam amat penting bagi mengelakkan kekeliruan terutamnya istilah yang 
melibatkan ibadah serta perihal tilawah al-Quran juga yang memerlukan mereka memahami 
akidah. 
 
Selain itu juga pembelajaran ibadah, akidah dan tilawah yang dilaksanakan samada secara 
bersemuka atau dalam talian akan memberi kesan jika pendekatan yang menggunakan orentasi 
tangan dan ekspresi muka yang menggambarkan emosi dan situasi yang perlu difahami. Hal 
ini bertepatan dengan Dzulkifli et al.,( 2020) menyatakan bahawa kaedah auditori verbal turut 
membantu pelajar untuk mendapatkan maklumat berdasarkan prinsip tertentu seperti terapi 
bersama ibu bapa, perkembangan bahasa semulajadi selain dari bacaan bibir. Komunikasi yang 
berkesan akan dapat dicapai dengan menggunakan pelbagai cara samada ejaan jari, tulisan, 
lukisan, gambar, video dan lain lain untuk menentukan objektif pembelajaran tercapai. 

4. Kelengkapan bahan bantu mengajar yang sesuai secara visual dan 
pembangunan video. 

Pengajaran dan pembelajaran memerlukan pemilihan kaedah, strategi, teknik untuk menyusun 
maklumat, aktiviti, pendekatan dan bahan media untuk membantu pelajar mencapai objektif 
yang telah ditetapkan (Baharuddin et al., 2002). Bagi Pelajar Berkeperluan Khas (PBK) 
pendengaran, faktor ketidakupayaan mereka seperti tahap kecerdasan atau kognitif yang rendah 
dari sudut memori, berfikir dan ingatan jangka pendek (Mohad et. al. 2015, Seman et al. 2016) 
adalah antara kriteria yang perlu diambilkira oleh pensyarah dalam menghasilkan kelengkapan 
bahan bantu mengajar yang bersesuaian berbanding pelajar normal. Menurut Seman et.al 
(2016) lagi, jika pelajar normal boleh menghubungkaitkan sesuatu maklumat dalam 
pembelajaran dengan maklumat yang lain untuk lebih mudah faham dan ingat, golongan PBK 
pendengaran adalah sebaliknya. Kekangan pendengaran menyebabkan mereka sukar 
menghubungkaitkan maklumat yang diterima dengan objek lain yang menyebabkan ingatan 
hilang atau ingatan hanya berlaku untuk jangka pendek.  
 
Bagi golongan kurang upaya pendengaran, penggunaan bahasa isyarat adalah keperluan paling 
asas untuk membantu mereka belajar. Keunikan bentuk atau simbol tangan banyak memberi 
makna untuk membentuk kosa kata terhadap sesuatu keadaan menjadikan bahasa isyarat 
sebagai bahasa ibunda bagi golongan ini kerana ia memudahkan komunikasi, cara untuk 
memberi pendapat dan idea, meluahkan rasa, perasaan dan sebagainya (Khamaruddin et al., 
2020). Dalam konteks ini, bahasa isyarat dilihat berperanan sebagai bahasa visual yang 
membantu penyampaian sesuatu perkara supaya lebih bermakna dan difahami.  
 
Berdasarkan arus dunia teknologi hari ini, penggunaan bahan bantu pengajaran dan pengajaran 
dalam bentuk 3V – Visual, Video, Virtual Simulation dengan medium komunikasinya adalah 
Bahasa Isyarat Malaysia (BIM) ataupun Kod Tangan Bahasa Melayu (KTBM) adalah antara 
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pendekatan yang bersesuaian dibangunkan oleh pensyarah bagi PBK (pendengaran). Ini kerana 
bahan bantu pembelajaran dalam bentuk video dan visual yang dihasilkan akan membantu 
pelajar PBK pendengaran untuk mengulang tonton secara berulang kali kerana mereka 
merupakan golongan yang bergantung sepenuhnya dengan deria penglihatan. Secara tidak 
langsung ia dapat memberikan kesan atau meningkatkan ingatan yang lebih baik kepada pelajar 
serta mengukuhkan kefahaman terhadap topik yang perlu dilaksanakan secara praktikal.  
 
Kaedah, pendekatan, aktiviti mahupun strategi bahan pembelajaran yang dipilih atau ingin 
dibangunkan mestilah mampu membantu peningkatan ingatan dan pemahaman pelajar 
terhadap sesuatu subjek dengan lebih baik termasuk bagi subjek Pendidikan Islam. Tenaga 
pengajar Pendidikan Islam PBK seperti yang dinyatakan (awas & Zulkifli,(2022) haruslah 
membangunkan modul BBM dengan mencipta bahan bantu mengajar (BBM) bagi mengatasi 
cabaran kekurangan BBM mengikut keadaan semasa  bagi mencapai objektif pengajaran dan 
pembelajaran. Model dalam membangunkan bahan bantu sepertimana yang dijelaskan oleh 
Norakyairee & Nurul Thoilah (2017) mementingkan komponen asas kurikulum seperti 
keperluan pelajar, hasil pembelajaran, pengalaman dan situasi terkini dan kandungan yang 
memenuhi matlamat pendidikan. Tambahan pula disokong oleh Safarina Ujang & Norshidah 
Mohamad Salleh, (2018) mencadangkan bahawa pelajar PBK perlu dipersiapkan dengan 
kehidupan bermasyarakat hasil dari pembangunan modul PBK yang efektif yang mampu 
mencapai objektif yang memberi kesan dengan perubahan tingkah laku dan pemahamannya 
dalam kehidupan beragama. Sehubungan itu, aktiviti pembelajaran bagi PBK untuk 
meningkatkan pemahaman perlu diatasi selain dari pembangunan BBM model berasaskan 
kurikulum namun perlu berkesan dalam kehidupan mereka. 

5. Pengukuhan amali dan latih tubi berasaskan simulasi virtual. 

Pelaksanaan amali dalam pembelajaran merupakan suatu aktiviti yang menjadikan proses 
pembelajaran lebih bermakna. Hj Nor & Rashed, (2018) menyatakan peranan guru yang 
proaktif perlu diperkukuhkan melalui aktiviti latih tubi dan praktikal yang berpusatkan pelajar 
supaya boleh diukur dan dinilai tahap kefahaman tentang sesuatu topik. Malah latihan samada 
secara kognitif dan psikomotor seperti cara menyucikan najis, mengenali jenis-jenis air, cara 
berwuduk, amali solat secara pergerakan dengan memahami isyarat bacaan turut dilaksanakan 
sebagai praktis terhadap pembelajaran Pendidikan Islam. Namun demikian, penglibatan pelajar 
terhadap aktiviti yang melibatkan psikomotor memerlukan pengukuhan dari bahan visual yang 
telah diperolehi oleh pelajar (Ab Rahman et al., 2021; Dzulkifli et al., 2020). Sehubungan 
dengan itu, didapati bahawa amali praktikal yang hendak dilaksanakan bukan sahaja tunjuk 
cara dari video atau secara langsung bersemuka tetapi perlu diulang- ulang untuk memahami 
istilah seperti syarat wajib, rukun dan sebagainya. 
 
PBK pendengaran perlu mengetahui dan memahami situasi diri bahawa mereka ialah golongan 
mukallaf. Malah membangunkan potensi dari aspek spiritual seperti yang dijelaskan oleh 
Dzulkifli & Suhid, (2018) bahawa Pendidikan Islam bagi golongan OKU perlu diterapkan 
untuk menjadi orang yang beriman, berakhlak, bertanggungjawab dan mengamalkan seperti 
yang diajarkan oleh Islam. Oleh hal yang demikian, latihan yang bersifat pengulangan amat 
penting dalam memahami topik asas fardu ain. Malah, sifat pengulangan menurut Siti Patonah 
et.al (2014) dan Sabdan et al.,(2020), yang diistilahkan sebagai takrir juga amat dituntut dalam 
pembelajaran agama kerana ia akan melibatkan  pemindahan  ingatan  jangka  pendek  terhadap 
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suatu perkara yang di pasak dalam pemikiran secara berulang kepada ingatan jangka panjang. 
Selain itu, latihan yang mengadaptasi persekitaran sebenar sepertimana yang dicadangkan oleh 
Omar et al., (2021) iaitu pelajar perlu bimbingan dengan melaksanakan tunjuk cara yang 
realistik bagi perkara asas yang kebiasaannya boleh dipelajari secara teori. Namun, tunjuk cara 
seperi rukun solat, berwuduk, adab - adab boleh dikendalikan bentuk praktikal yang kreatif 
agar lebih berkesan dalam memahami Pendidikan Islam. PBK pendengaran perlu untuk 
mengetahui dan memahami situasi diri bahawa mereka ialah golongan mukallaf yang perlu 
dibangunkan potensi dari aspek spiritual dan kerohanian. Oleh itu, kepentingan 
membangunkan simulasi praktikal yang lebih efisyen boleh membantu PBK untuk 
mengukuhkan kefahaman agama secara amali. 
 
Simulasi amali secara virtual turut menyumbang ke arah pelaksanaan praktikal dalam 
mengukuhkan pemahaman dalam Pendidikan Islam. Alsharbi et al., (2021) telah 
membangunkan sistem simulasi berasaskan pengukuhan pembelajaran al-Quran turut 
menyatakan bahawa implikasi penggunaan teknologi adalah sebagai medium melatih 
pembelajaran al-Quran yang perlu didukung dengan aplikasi yang dibangunkan berdasarkan 
keperluan yang bersesuaian terutamanya bagi mereka yang tidak pernah mempelajari bahasa 
Arab apatah lagi bagi pelajar yang kurang upaya. Oleh itu, pembelajaran al-Quran berasaskan 
simulasi ini turut dicadangkan perlu memenuhi kriteria yang melibatkan tenaga pengajar yang 
autentik, cara memperbetulkan bacaan dan melatih samada secara individu atau berkumpulan, 
cara ibu bapa boleh memantau perkembangan serta pengiktirafan yang boleh meningkatkan 
motivasi dalam mempelajari al-Quran terhadap semua peringkat dan golongan. Malah, 
penggunaan simulasi secara virtual ini memerlukan modul kreatif yang bersifat membantu 
mereka menyelaraskan kefahaman pelajar berdasarkan latar belakang pelajar yang pelbagai 
serta tidak mempunyai asas agama dan keperluan yang bersesuaian samada faktor dalaman 
atau luaran (Suzana Harun et al., 2021) 
 
Elemen kreatif amat diperlukan dalam pembangunan modul samada secara dalam talian atau 
bersemuka agar latih tubi yang diberikan tercapai objektif pembelajaran. Hal ini disokong oleh 
Jawas & Zulkifli, (2022) menyesuaikan pembelajaran dengan amalan pengajaran kreatif dan 
kritis perlu diasaskan dengan kemahiran merancang dan bersedia, memberi arahan, memberi 
bimbingan dan merangsang intelektual dan spiritual. Malah, Achmad Fiqhi et al., (2020) 
menjelaskan bahawa modul hijaiyah yang dibangunkan untuk PBK perlu memberikan 
beberapa langkah yang akan memudahkan mereka berinteraksi dengan orang normal iaitu 
mengenalpasti isyarat tangan bagi huruf hijaiyah dengan visual dan teks malah bunyi juga turut 
diketengahkan sebagai latihan amali dengan berbantukan alat pendengaran. Sehubungan 
dengan itu, elemen kreatif yang membawa kepada kefahaman ke arah objektif harus 
direkabentuk dengan perancangan yang baik serta berkesan dalam memudahkan interaksi PBK 
melalui kurikulum Pendidikan Islam. 
 
Kurikulum Pendidikan Islam di politeknik boleh mengambilkira kecenderungan pelajar supaya 
dapat mempelbagaikan teknik pengajaran yang kreatif. Omar et al., (2021) turut menyatakan 
bahawa pelajar PBK perlu ditarik minat dengan bimbingan yang membantu memupuk 
keyakinan diri dan menghindari dari sikap negatif agar mereka terhadap aktiviti pembelajaran.  
Penggunaan kaedah Fakih dibangunkan berasaskan warna dan nombor yang menunjukkan 
baris serta huruf membantu simulasi amali PBK memberansangkan (Sabdan et al., 2020). 
Tambahan pula menurut Syar Meeze Mohd Rashid et al., (2015) dalam kajiannya 
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mencadangkan bahawa tajuk yang berkaitan dengan aqidah iaitu lafaz syahadah, kemudian 
perihal rukun iman dan rukun islam serta ibadah yang melibatkan bersuci, solat, puasa dan 
kewajipan menutup aurat merupakan tajuk asas yang boleh dibangunkan modul yang berbentuk 
simulasi agar mereka memahami cara hidup bersyariat dan mendekatkan diri dengan Allah. 
Tambahan pula kajian Karamah et al., (2019) telah menggariskan pelbagai kaedah bacaan al-
Quran PBK seperti kiu, fakih, bahasa isyarat arab selain dari kaedah iqra’ yang memerlukan 
pengasingan antara PBK yang boleh mengeluarkan suara dan tidak boleh. Pengukuhan amali 
PBK ini memerlukan kelebihan tenaga pengajar yang proaktif dalam membimbing PBK lebih 
lebih lagi jika melaksanakan pembelajaran secara dalam talian. 

6. Implikasi dan Cadangan 

Pelaksanaan pembelajaran Pendidikan Islam PBK ini memerlukan implementasi secara 
sistematik dan konsisten. Hal ini kerana, berdasarkan penelitian sorotan kajian ini terdapat 
cadangan yang sepatutnya diberi perhatian bagi memenuhi pendekatan pembelajaran dan 
pengajaran PBK di politeknik iaitu : 
 

a. Melaksanakan kursus kompetensi dan kemahiran mempelajari serta berkomunikasi 
menggunakan BIM untuk Pendidikan Islam sebagai komunikasi utama. 
 
Komunikasi menggunakan BIM selari dengan KTBM perlu diperhalusi. Kosa kata PBK 
sentiasa berkembang dari masa ke semasa melalui pemerhatian dan kehidupan sosial 
mereka. Pelaksanaan kursus kompetensi dan kemahiran amat penting untuk 
menentukan kod tangan utama yang diguna pakai dalam pembelajaran. Pembangunan 
bahasa isyarat yang boleh diaplikasikan samada BIM atau KTBM amat perlu bagi 
meningkatkan kefahaman PBK berkaitan dengan istilah dalam Pendidikan Islam. Siti 
Ramna Khamaruddin et al., (2018) dalam kajiannya turut menjelaskan bahawa 
pembangunan BIM yang boleh meningkatkan kefahaman Ibadah sangat diperlukan 
bagi PBK. Hal ini kerana istilah yang melibatkan syarat sah ibadah, rukun, perkara 
sunat dan haram, perkara membatalkan dan hukum hukum lain turut perlu dijelaskan 
penggunaan kosa kata BIM. Ahmad Razuan et al., (2019) turut mengetengahkan Kursus 
Dakwah Tanpa Suara (KDTS) kepada sukarelawan masyarakat yang normal untuk 
menjalani latihan secara konsisten dengan pelbagai modul supaya dapat menarik minat 
golongan ini terhadap Islam. Malah, melazimi komunikasi dengan PBK amat penting 
untuk meningkatkan kosa kata supaya boleh dipraktiskan melalui Bahasa Isyarat Islam. 
 

b. Keperluan mereka bentuk pembelajaran dengan perisian yang mudah dalam 
pelaksanaan kurikulum serta meningkatkan peluang PBK untuk mempelajari agama 
dengan lebih baik dan berkesan.  

 
Reka bentuk kurikulum PBK memerlukan reaksi dari pihak tenaga pengajar dan juga 
pelajar. Hasil pembelajaran perlu selari dengan kehendak silibus samada secara teori 
mahupun praktikal. Disebabkan tiada kelas agama tambahan selain silibus Pendidikan 
Islam yang digubal sahaja maka, penerapan nilai dan istilah yang digunapakai dalam 
silibus perlu dimurnikan dan diperhalusi. Ahmad Razuan et al., (2019) menjelaskan 
bahawa wujudnya perisian seperti i-Sign QurANIS yang mengetengahkan konsep 
ibadah dan elemen transliterasi makhraj melalui video yang interaktif. Hal ini 
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menunjukkan perkembangan kosa kata dalam memahami istilah agama perlu kepada 
pembangunan rekabentuk kurikulum yang bertepatan dengan PBK. Penghasilan BBM 
dan konsep latihan berasaskan 3V boleh diketengahkan dengan mereka bentuk 
berasaskan gambar dan visual yang jelas, ejaan jari dan gerak bibir yang konsisten dan 
komunikasi gerak badan dengan memek emosi yang dilaksanakan samada secara 
bersemuka atau simulasi virtual.  

 
Pendekatan pembelajaran dan pengajaran PBK memberikan implikasi yang positif dengan 
kerjasama yang baik antara guru, ibu bapa dan pelajar. Pemantauan terhadap penglibatan semua 
pihak samada sekolah, penggubal, pelaksana dan komuniti perlu diberikan ruang dan peluang 
menambahbaik kurikulum agar pelajar PBK mampu memahami agama dan mengamalkan 
sebaiknya. PBK perlu diberikan tahap kefahaman dalam melaksanakan tanggungjawab sebagai 
muslim walaupun mereka tidak seperti pelajar normal. Kurikulum Pendidikan Islam perlu 
diberi perhatian untuk pembangunan bahan yang interaktif, mesra pengguna, efektif dan 
fleksibel untuk dipraktis oleh PBK samada secara bersemuka atau dalam talian. 
 

7. Kesimpulan 

Perubahan pola pembelajaran samada dalam talian atau bersemuka tidak mengganggu 
perubahan PBK jika pendekatan yang digunakan bersesuaian dan bertepatan dengan objektif 
pembelajaran. Oleh itu, secara keseluruhannya didapati bahawa hala tuju Pendidikan Islam 
untuk PBK memerlukan usaha yang berterusan dalam meningkatkan kualiti dan 
membangunkan kompetensi guru terutamanya dalam mengaplikasikan Bahasa Isyarat 
Malaysia (BIM) dengan menerapkan istilah agama yang tepat. Malah, pengunaan BBM dan 
alat bantuan pendengaran dan pembelajaran perlu dimanfaatkan dengan susunan modul yang 
sesuai dan kreatif melalui video dan visual. Justeru, praktis dalam perihal amali samada bacaan, 
perbuatan, pemerhatian turut diambil berat untuk mengukuhkan kefahaman topik. Kajian 
amalan pengajaran Pendidikan Islam Khas boleh dilaksanakan untuk memahami konteks 
pengajaran PBK (pendengaran) dengan lebih berkesan berasaskan elemen komunikasi, bahan 
bantu dan praktikal amali. Implikasi dari pendekatan pembelajaran Pendidikan Islam PBK 
yang baik boleh memberi ruang dan peluang kepelbagaian kurikulum untuk dipraktiskan selari 
dengan kehidupan beragama. Hal ini kerana, kerjasama antara komuniti PBK, ibu bapa, intitusi 
pengajian dan pihak penggubal untuk memastikan istilah asas Fardu Ain boleh dipantau 
pemahaman dan dilatih dalam kehidupan dengan baik. 
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Abstrak: Kajian ini dilaksanakan bertujuan mengenalpasti sejauh mana penerimaan pelajar 
terhadap penggunaan telefon pintar sebagai alat pembelajaran. Kajian kuantitatif ini melibatkan 
seramai 144 responden dikalangan pelajar politeknik. Data dikutip dengan cara mengedarkan 
soal selidik secara “google form” menggunakan teknik Pensampelan Bertujuan. Data yang 
diperoleh telah dianalisis dengan mengunakan perisian SPSS v.23 untuk analisis deskriptif bagi 
mendapatkan nilai skor min. Hasil kajian mendapati responden bersetuju menerima telefon 
pintar untuk pembelajaran. Responden juga bersikap positif terhadap telefon pintar untuk 
pembelajaran dan bersetuju dengan penggunaan telefon pintar untuk pembelajaran pada masa 
hadapan. Walaupun begitu, ianya pada tahap sederhana. Penerimaan telefon pintar yang 
sederhana terhadap pembelajaran dan sikap yang sederhana terhadap telefon pintar untuk 
pembelajaran masa kini dan masa akan datang menggambarkan pelajar tidak menggunakan 
sepenuhnya telefon pintar  untuk tujuan akademik dan pencarian ilmu pengetahuan. Pelajar 
mungkin menggunakan telefon pintar untuk tujuan lain yang kurang bermanfaat seperti hiburan 
dan permainan video. Pelajar perlu diberi pendedahan oleh ibubapa, guru-guru dan orang yang 
lebih dewasa tentang pelbagai manfaat yang boleh pelajar perolehi dari penggunaan telefon 
pintar dengan cara yang betul.  Perisian pembelajaran yang menarik dan interaktif, yang boleh 
dilayari melalui telefon pintar juga perlu dibangunkan oleh pihak yang bertanggungjawab bagi 
menarik perhatian pelajar terhadap pembelajaran dalam.  
 
Kata kunci: Penerimaan telefon pintar, alat pembelajaran, pelajar Politeknik 

1. Pengenalan 

Institusi pendidikan di seluruh negara terpaksa membuat keputusan yang sukar tentang 
pengajaran dan pembelajaran semasa krisis pandemik Covid-19 (Salleh et al., 2021). Untuk 
meneruskan pendidikan perlu diteruskan dengan memilih untuk menukar pembelajaran secara 
bersemuka kepada pembelajaran dalam talian. Instrumen pembelajaran seperti komputer riba 
dan telefon pintar mula digunakan secara meluas dengan sambungan internet untuk mengikuti 
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kelas dalam talian. Telefon pintar ialah instrumen yang inovatif dan berpotensi dalam tetapan 
pendidikan. Ia sangat membantu menyokong pengajaran di kampus dan meningkatkan aktiviti 
pengajaran dan pembelajaran. Selain itu, telefon pintar menawarkan cara baharu penglibatan 
pelajar yang mempunyai impak ketara kepada sistem pendidikan semasa (Abdul Hamid et al., 
2019). 
 
Di samping itu, telefon pintar boleh menggalakkan perbincangan dan perkongsian antara 
pelajar dan pendidik selain daripada membolehkan pelajar mengakses kandungan kursus dan 
maklumat lain yang berkaitan (Cochrane, 2010). Walaupun begitu, penggunaan telefon pintar 
bukan sekadar alat tetapi perlu juga kepada kekuatan internet. Tanpa internet, telefon pintar 
juga tidak dapat berfungsi untuk tujuan pembelajaran. Banyak tinjauan dijalankan di Sabah 
mendapati ramai pelajar mempunyai telefon pintar yang tidak canggih dan kekurangan internet 
berkelajuan tinggi, yang mungkin boleh mengubah persepsi dan penerimaan mereka terhadap 
telefon pintar. Oleh itu, tujuan kajian ini adalah untuk menilai tahap penerimaan pelajar 
Politeknik Kota Kinabalu terhadap penggunaan telefon pintar sebagai alat pembelajaran. 
 

2. Metodologi 

Responden kajian ini adalah terdiri pelajar Politeknik Kota Kinabalu daripada Jabatan 
Perdagangan. Seperti yang ditunjukkan dalam Jadual 1, sampel kajian terdiri daripada 144 
pelajar: 47 lelaki dan 97 pelajar perempuan di semua peringkat diploma. Reka bentuk kajian 
adalah secara Kuantitatif. Teknik pensampelan bertujuan digunakan dengan membuat 
pertimbangan untuk mendapat saiz dan pilihan sample. Instrumen yang digunakan untuk 
mendapatkan data adalah menggunakan soal selidik menggunakan Google form. Data yang 
diperoleh akan dianalisis menggunakan perisian SPSS v.23 untuk analisis deskriptif bagi 
mendapatkan nilai skor min. Nilai skor min akan di terjemah kepada nilai tahap seperti yang 
dicadangkan oleh Ngadiman et al. (2019) seperti berikut:  1.00– 1.99 (Lemah), 2.00– 2.99 
(Rendah), 3.00– 3.99 (Sederhana) dan 4.00– 5.00 (Tinggi). 
 

3. Analisis  

3.1 Latar Belakang Responden 
Jadual 1 menunjukkan perincian latar belakang responden yang terdiri daripada pelajar 
dari semester 1 sehingga semester 6  Politeknik Kota Kinabalu, Sabah, yang terdiri 
daripada tiga program iaitu Diploma Akautansi ,Diploma Pemasran dan Diploma 
Logistik dan Rantaian Bekalan di Jabatan Perdagangan.Tempoh masa yang digunakan 
untuk mendapatkan data adalah selama seminggu selepas “google form” diedarkan. 
Item yang perlu dijelaskan di bahagian ini adalah majoriti pelajar menggunakan telefon 
pintar sepanjang pembelajaran dalam talian, berbanding dengan komputer riba, 
personal komputer dan lain-lain. Data juga menunjukkan bahawa ramai telefon pintar 
pelajar berharga RM1,000 lebih ke atas (34.0 peratus). 
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Jadual 1: Latar belakang responden 
Item  n % 
Jantina Lelaki 47 32.6 

Perempuan 97 67.4 
      
Program DAT 24 16.7 

DLS 97 67.4 
DPR 23 16.0 

      
Kediaman pelajar Asrama / kolej kediaman 22 15.3 

Rumah keluarga 118 81.9 
Rumah sewa 4 2.8 

      
Semester Semester 1 - 2 62 43.1 

Semester 3 - 4 54 37.5 
Semester 5 - 6 28 19.4 

      
Kuota langganan internet 5 Gb Ke Bawah 37 25.7 

6 Gb Hingga 10 Gb 17 11.8 
11 Gb Hingga 20 Gb 15 10.4 
Tiada Had 75 52.1 

      
Alat untuk pembelajaran dalam 
talian 

Laptop/ komputer riba 60 41.7 
Personal Komputer 4 2.8 
Tablet 3 2.1 
Telefon pintar 77 53.5 

      
Adakah anda rasa telefon bimbit 
anda benar-benar sesuai untuk 
semua tujuan pembelajaran 

Tidak 37 25.7 
Tidak Pasti 18 12.5 
Ya 89 61.8 

      
Adakah anda rasa perlu menukar 
telefon bimbit anda  untuk semua 
tujuan pembelajaran? 

Tidak 55 38.2 
Tidak Pasti 24 16.7 
Ya 65 45.1 

      
Berapakah harga telefon pintar 
anda? 

RM100 2 1.4 
RM200 5 3.5 
RM300 3 2.1 
RM400 9 6.3 
RM500 21 14.6 
RM600 18 12.5 
RM700 11 7.6 
RM800 15 10.4 
RM900 11 7.6 
RM1,000 dan keatas 49 34.0 
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3.2 Analisis Deskriptif 
Jadual 2 menunjukkan tahap penerimaan dalam bahagian ini dibahagikan kepada tiga 
bahagian iaitu bahagian a) tahap penerimaan telefon pintar untuk pembelajaran; 
bahagian b) sikap terhadap telefon pintar untuk pembelajaran; dan bahagian c) 
kecenderungan untuk menggunakan telefon pintar untuk pembelajaran pada masa 
hadapan. Melihat kepada skor min yang diperoleh untuk ketiga-tiga bahagian adalah 
pada tahap sederhana .Untuk tahap penerimaan, secara keseluruhannya adalah pada 
tahap sederhana. Sementara itu, untuk sikap, semua item berada pada tahap sederhana 
juga. Manakala untuk penggunaan pada masa hadapan, tahap penerimaan pada masa 
hadapan juga pada tahap sederhana. 

 
 

Jadual 2: Tahap Penerimaan Telefon Pintar Untuk Pembelajaran 
Kod 
item 

Item kajian Sisihan 
Piawai 

Skor 
Min 

Tahap 

A. Penerimaan Telefon Pintar Untuk Pembelajaran 
M1 Belajar menggunakan telefon pintar adalah 

sangat mudah  
1.08 3.84 Sederhana 

M2 Saya dapati mudah untuk mendapatkan 
telefon pintar untuk tujuan pembelajaran 

1.11 3.67 Sederhana 

M3 Interaksi saya dengan telefon pintar akan 
jelas dan boleh difahami 

0.98 3.82 Sederhana 

M4 Saya dapati telefon pintar adalah fleksibel 
untuk berinteraksi dalam kelas 

1.00 3.88 Sederhana 

M5 Mudah untuk menjadi mahir menggunakan 
telefon pintar 

0.98 3.94 Sederhana 

M6 Menggunakan telefon pintar telah 
memudahkan saya belajar 

0.99 3.88 Sederhana 

M7 Menggunakan telefon pintar telah 
meningkatkan prestasi pembelajaran saya 

0.99 3.74 Sederhana 

M8 Menggunakan telefon pintar telah 
meningkatkan keberkesanan pembelajaran 
saya 

1.00 3.82 Sederhana 

M9 Menggunakan telefon pintar telah 
meningkatkan kecekapan pembelajaran saya 

1.00 3.80 Sederhana 

M10 Menggunakan telefon pintar telah memberi 
saya kawalan yang lebih besar dalam proses 
pembelajaran 

0.99 3.75 Sederhana 

M11 Saya dapati telefon pintar berguna untuk 
pembelajaran dalam talian. 
 

0.99 4.00 Tinggi 
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B. Sikap Terhadap Telefon Pintar Untuk Pembelajaran 

S1 Menggunakan telefon pintar untuk 
pembelajaran adalah idea yang sangat baik 

1.01 3.83 Sederhana 

S2 Pada pendapat saya adalah sangat wajar 
menggunakan telefon pintar untuk 
pembelajaran 

1.03 3.75 Sederhana 

S3 Adalah lebih baik menggunakan telefon 
pintar 

1.12 3.47 Sederhana 

S4 Saya suka / tidak suka idea menggunakan 
telefon pintar untuk pembelajaran 

1.11 3.54 Sederhana 

          
C. Penggunaan Telefon Pintar Untuk Pembelajaran Pada Masa Hadapan 

P1 Saya berhasrat untuk memanfaatkan telefon 
pintar untuk pembelajaran pada masa 
hadapan 

1.01 3.90 Sederhana 

P2 Saya berhasrat untuk meningkatkan 
penggunaan telefon pintar pada masa 
hadapan untuk pembelajaran 

1.03 3.88 Sederhana 

 
 

4. Perbincangan 

Penggunaan telefon pintar masih di tahap sederhana dalam penerimaan dan penggunaan telefon 
pintar di kalangan pelajar untuk proses pencarian ilmu pengetahuan, hal ini disebabkan pelajar 
tidak menggunakan sepenuhnya telefon pintar  untuk tujuan akademik dan pencarian ilmu 
pengetahuan tetapi pelajar berkemungkinan  menggunakan telefon pintar untuk tujuan lain 
yang kurang bermanfaat seperti hiburan dan permainan video. Hal ini merujuk kepada, kajian 
Abdul Hamid et al. (2019), menunjukkan bahawa telefon pintar menyokong pembelajaran 
pelajar, tetapi terdapat pengetahuan yang terhad mengenai hasil penggunaannya dalam tetapan 
pendidikan. Kajian tersebut memberikan gambaran tentang penggunaan telefon pintar oleh 
pelajar dalam pendidikan.  Menurut Tuncay (2016), telefon pintar menggabungkan pelbagai 
ciri, memberikan mobiliti dan hiburan kepada penggunanya bahawa peranti teknologi canggih 
ini menjadi sebahagian yang tidak dapat dielakkan dalam kehidupan kebanyakan orang. Oleh 
itu, pelajar masih memerlukan pendedahan supaya mereka jelas bahawa penggunaan telefon 
pintar dalam pembelajaran dapat memberi manfaat dan kemudahan  kepada mereka dalam 
proses pencarian ilmu pengetahuan. Dengan itu, kajian akan datang amat diperlukan untuk 
penambahbaikan, dalam membuat perbandingan antara penggunaan telefon pintar  tujuan 
pembelajaran  dan hiburan. 
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5. Kesimpulan 

Penggunaan telefon pintar boleh dijadikan instrumen yang inovatif dan berpotensi dalam 
tetapan pendidikan. Ia sangat membantu menyokong pengajaran di kampus dan meningkatkan 
aktiviti pengajaran dan pembelajaran. Justeru, kajian ini mengukur tahap penerimaan 
penggunaan telefon pintar untuk pembelajaran, sikap terhadap telefon pintar untuk 
pembelajaran dan penggunaan telefon pintar untuk pembelajaran pada masa hadapan. Secara 
keseluruhannya, Hasil kajian mendapati responden bersetuju menerima telefon pintar untuk 
pembelajaran. Responden juga bersikap positif terhadap telefon pintar untuk pembelajaran dan 
bersetuju dengan penggunaan telefon pintar untuk pembelajaran pada masa hadapan. Walau 
bagaimanapun, ia masih di tahap sederhana dalam penerimaan dan penggunaan telefon pintar 
dalam kalangan pelajar untuk proses pencarian ilmu pengetahuan, hal ini disebabkan pelajar 
tidak menggunakan sepenuhnya telefon pintar  untuk tujuan akademik dan pencarian ilmu 
pengetahuan tetapi pelajar berkemungkinan  menggunakan telefon pintar untuk tujuan lain 
yang kurang bermanfaat seperti hiburan dan permainan video. Oleh itu, pelajar masih 
memerlukan pendedahan supaya mereka jelas bahawa penggunaan telefon pintar dalam 
pembelajaran dapat memberi manfaat dan kemudahan  kepada mereka dalam proses pencarian 
ilmu pengetahuan. Dengan itu, kajian akan datang amat diperlukan untuk penambahbaikan, 
dalam membuat perbandingan antara penggunaan telefon pintar  tujuan pembelajaran  dan 
hiburan. 
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Abstract: A few Shariah concerns may arise from the usage of information and communication 
technologies for online business transactions. Although numerous studies have touched on the 
concerns from an Islamic perspective, none of them present an empirical examination on e-
commerce transactions in the context of Islamic contract law. Therefore, the objectives of this 
study are to first assess whether online purchases are permissible from a Shariah viewpoint, 
particularly in the context of Islamic contract law, and then to examine whether or not e-
commerce transactions comply to Shariah standards. In order to achieve the study's first 
objective, library research is used to examine both classical and contemporary literature. 
Shopee.com is selected as a case study for the second purpose. This gives us a base for 
understanding how the Islamic law of contracts may be implemented to digital transactions. 
Results show that, in general, Shopee's online transactions satisfy the Shariah requirements of 
a valid contract, with the exception of two situations: (i) transactions involving prohibited 
goods like alcohol, pork, non-halal food and beverages, and (ii) payment methods using credit 
cards (interest). 
 
Keywords: E-commerce; Contract of Islamic Law; Shariah-compliance; Shopee.com  
 
 
1. Introduction  
 
People are now able to do business online due to the internet's widespread adoption across a 
wide range of industries. E-commerce is basically comparable with traditional paper-based 
business transactions. Sellers offer their goods, prices, and conditions available to new 
customers in both situations. When possible, buyers will discuss conditions and pricing before 
making purchases and processing payments. With the delivery of the acquired goods, the 
procedures are finished. From the perspective of Shariah, each and every transaction, whether 
it takes place in a physical location or online, is viewed as a contract. The contract should 
follow a number of standards outlined by the Shariah in order to ensure the contract is valid. 
This is necessary for Muslims to accept and conduct online commercial transactions. Although 
several studies have looked at e-commerce related issues from an Islamic viewpoint, it has been 
observed that none have empirically reviewed the step-by-step processes of e-commerce 
transactions in the context of Islamic contract law. The research examines the fundamental 
elements of a contract and the principles of Shariah to fill this gap. It then conducts a case study 
on Shopee.com to explore into how Shariah-compliant its online transactions are.  

mailto:email@xxxx.com
mailto:xxxxxxx@xxxx.com
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E-commerce, in its broadest sense, is any type of commercial transaction carried out via the 
use of information and communication technology (ICT) (Majid & Yahaya, 2022). E-
commerce is defined more specifically by (Adila et al., 2022) as the purchase process, offering 
for sale, transferring, or exchange of goods, services, and/or information over a network 
connection, including the Internet. Even though it is not a recent phenomenon of the 
contemporary day, e-commerce has a similar meaning to traditional commerce in Islam since 
it similarly requires contracts to exchange valuable assets or possessions from one party to 
another in order to make money (Muneer, 2016). Since Islamic law of contract primarily strives 
to safeguard the interests of parties engaged in a transaction and eliminate damages, all e-
commerce activities must also comply to its guidelines and principles, therefore enhancing the 
Islamic ethical code of commerce and business (Ishfaq, 2021).  
 
According to Mohd Zulkifli et al., (2021) there are some requirements for e-commerce that 
also apply to Islamic financial transactions, including: (i) all transactions are permitted unless 
there is a strong justification that implies otherwise; (ii) every transaction must ensure the 
mutual benefit and justice of the parties; (iii) every transaction must be free of basic forbidden 
characteristics like usury (riba), uncertainty (gharar), and gambling (maysir). 

 
Riba occurs in loan and sale transactions. The former refers to increased amounts that the 
creditor earns from his debtor in considerations of the period allocated for the loan repayment, 
and the latter takes place when the exchange of money for money is not hand-to-hand or in an 
equivalent amount (Hassan et al., 2021). Riba is forbidden according to the Quran, Sunnah, 
and consensus. Shariah aims at removing not just the inherent exploitation of the institution of 
interest but also that which is inherent in all kinds of unfair exchange in all modes of economic 
dealings (Majid & Yahaya, 2022). Gharar, on the other hand, indicates a lack of knowledge, 
recklessness, and uncertainty (Rhanoui & Belkhoutout, 2019). In an exchange contract, it could 
be affixed to the thing being exchanged or the cost. Gharar may be divided into two categories: 
excessive and minor. Because it cannot be avoided completely in each business transaction, 
the latter category can be permitted. Maysir is also known as gambling. It means the obtain of 
riches via chance, whether or not it violates another person's rights (Borlakova & Kubanova, 
2020). Islam forbids gambling because it believes that wealth should be acquired through hard 
labour and effort, not by luck alone (Abedifar, 2021).  
 
In addition to the prohibition listed above, Islamic law stipulates that all transactions must 
satisfy fundamental requirements and associated criteria, such as contracting parties (buyer and 
seller), subject matter (object and price), and form (offer and acceptance) in order to assure the 
legality of transactions (Riyanti, 2022). From the standpoint of Islamic contract law, each of 
these prerequisites is described in the next section along with the conditions that must be met. 
 
Conditions and Requirements for Lawful Online Transactions: The following criteria must be 
met in order for an online transaction to be legitimate and enforceable under Islamic valid 
contract. In terms of form, a contract has two parts which is an offer and an acceptance 
(Suhaimi et al., 2017). An offer is the initial suggestion made by either the buyer or the seller 
in a contract. An acceptance, on the other hand, is a declaration that the other party to the 
contract has read and agrees to the conditions of the offer (Rahman & Muhammad, 2021). The 
majority of Muslim scholars agree that, in addition to verbal communication, offers and 
acceptances can also be made through the phone, fax, or telex, or even by the actions or body 
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language of the parties to the contract. Offer and acceptance must be mutually consistent, 
unambiguous, and related (Adila et al., 2022). 
 
In traditional commerce, the parties to the agreement meet in person for one meeting and 
discuss the details of the agreement. As a result, there is a connection, clarity, and consistency 
between the offer and the acceptance (Ribadu et al., 2020). There are two circumstances in 
which an offer and acceptance can occur in the context of e-commerce. The first scenario is the 
offer and acceptance take place in one meeting spot via instant writing, such as chatting, or via 
electronic communication, such as a teleconference, making the parties virtually present in the 
area (even when they are at different locations). In this case, the agreement will be seen as 
having been reached by the parties in attendance because it was reached at a constructive 
meeting (Gholo et al., 2022). Next circumstance is the offer and acceptance take place through 
computer screens, such as interactive websites and emails, without the parties being able to 
see, hear, or engage with each other physically or electronically (Rahman & Muhammad, 
2021). 

 
According to the Council of Islamic Fiqh Academy, a contract is considered to be finalised 
when the offeror conveys the offer to the offeree and the offeree tells the offerors of his 
acceptance. The decision is founded on the viewpoint of ancient jurists on how a contract 
between inter-absentees might be concluded, such as by a letter or a messenger. Even though 
there may be gaps in time and distance, the meeting location is seen to be consistent since the 
messenger or letter qualifies as ‘a representative’ acting and making an offer on the seller's 
behalf (Kambol, 2018). 

 
Some believe that when a vendor posts an item for sale on their website, the meeting session 
for e-commerce begins instantly (Hidayat et al., 2020), however (Mohd Zulkifli et al., 2021) 
argues that the session should instead begin when a buyer expresses interest in a transaction by 
clicking on the listed item on a seller's website, then adds the item to his shopping cart after 
reviewing the details and the price. Therefore, an offer is made when a seller requests 
confirmation, such as "Are you in agreement?" When the buyer acknowledges the purchase 
and continues with the payment, acceptance has already occurred, and the contract is now 
complete. (Asuhaimi et al., 2022) viewpoint is thus chosen since in traditional commerce, the 
meeting session also begins when a customer selects an item from the shelves and proceeds to 
the checkout. He makes the payment, which completes the deal. 

 
In terms of contracting parties, Islam places a strong emphasis on the need for mutual consent 
between contracting parties and forbids claiming another person's property without their 
permission (Rio et al., 2022). In a transaction, the necessity for mutual consent is essential, 
otherwise, the contract is invalid and has no legal force (Gholo et al., 2022). Without the 
owner's permission, no property should be removed from its owner. Such an idea is based on a 
passage from the Quran that reads: "O you who have faith! Do not unfairly divide your property 
among one another unless it is in the context of a deal agreed upon by all parties" (4:29). It has 
also been stated that the Prophet (peace be upon him) said, "Sale is but based on mutual 
consent." These facts make it very evident that all business dealings must be founded on the 
voluntary consent of all parties. Any element that breaches this condition might thus declare 
the contract void. For example, coercion invalidates the contract because there was no free will 
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involve in the transaction. But consent is a private, internal thing. As a result, the contractual 
parties' offers and acceptances serve as the exterior proof of consent. 
 
Additionally, contractual parties must be people who are lawfully qualified to conduct 
business. The primary prerequisite for both the buyer and the seller is legal capacity (ahliyyah). 
According to Islamic law, it is the characteristic that makes a person eligible to receive what is 
legally due to him or qualify him to fulfil his legal responsibilities (Yaqin, 2022). Therefore, 
since a youngster lacks legal ability, his selling and purchasing acts are deemed illegal. Only 
with his guardian's consent would the transaction be legal. Additionally, the person presenting 
the item as the subject of the transaction must be the owner and have exclusive authority 
(milkiyyah) over it. "Do not sell what you do not have," the Prophet (peace be upon him) said. 
When mediating a transaction on behalf of another party, the mediator or broker must obtain 
authorization to serve in the capacity of an agent who represents the asset owner (Wan Ismail 
et al., 2020).  

 
In terms of subject matter, a contract's subject matter which includes the item or thing being 
purchased and the price, must meet a number of requirements, most notably that it be valid, 
valuable, present, deliverable, and precisely specified. The item being traded must be 
acceptable and legal under Islamic law. As a result, since their consumption is forbidden in 
Islam, it is forbidden to sell wine, dead animals, or pork (Ab Halim & Mohd Salleh, 2020). The 
item also has to be real and delivered from one party to another. Accordingly, the transaction 
is invalid if the object does not exist and the seller is unable to provide it. For example, selling 
stray pets, birds in the sky, or fish in the sea is illegal since the vendor lacks the legal right to 
deliver the items. This criterion is essential to prevent doubt (gharar) that could result from the 
seller's incapacity to make delivery and to guarantee that the buyer would have unhindered 
access to the object. 
 
The parties to a contract must also be aware of the object and the price, and they must be able 
to accurately identify and describe both. Lack of information of the subject matter and its 
features may render the transactions void since it may cause a dispute. Billah (2019) said that 
information on the issue may be discovered by physical observation, hint, or description. 
 
2. Materials and Methods 
 
The study uses library research to acquire data on the idea of contract in Islamic law, where 
both classical and contemporary literature has been investigated, in order to comprehend the 
permissibility of online transactions from the Shariah perspective. The study then uses a 
content analysis approach to examine the opinions, arguments, and disagreements among 
jurists and academics about Islamic contract law, particularly in light of contemporary digital 
transactions. In order to offer a foundation for future interpretation on the applicability of 
Islamic contract law in the situation of electronic transactions in an online environment, 
Shopee.com was chosen as the case study. In this respect, step-by-step procedures for 
completing an online transaction on the website were examined in accordance with the 
aforementioned crucial conditions of a contract under Islamic law. 
 
Case Study: Shopee is an online marketplace where customers can browse, buy, and sell on the 
go. It aims to make online transactions safer and more convenient for both consumers and 
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sellers. Shopee.com is able to provide its clients with a wider variety of new, refurbished, and 
used goods in a variety of categories, including toys, groceries, jewellery, sports and outdoor 
gear, computers, autos, and industrial goods in addition to the usual selection of books, movies, 
digital downloads, electronics, and computers.  

 
 

 
 
Figure 1: Processes for Standard Transactions on Shopee.com (Adapted from Shankar et al., 

2021) 
 
According to Figure 1, which shows the general flow of online transactions at Shopee.com, a 
transaction consists of six (6) specific components. After reviewing an online catalogue of 
goods and their costs, a customer (buyer) puts an order and makes payments online. 
Shopee.com is also known as a seller or broker, facilitates online purchases by offering items 
for sale and/or acting as a middleman. Shopee.com also makes sure that online payments are 
received before the seller completes and delivers an order. Product (subject matter) is an item 
traded during the transaction. Price: The sum requested as payment. Payment services is the 
main actors in online financial processing include banks, credit card firms, and payment 
clearing institutions. Product delivery is done by distributors and delivery services that fulfil 
orders for deliveries of the product.  
 
3. Results and Discussion 
 
This part describes the findings from an analysis of Shopee's digital purchasing, which are 
based on the crucial criteria indicated in the section before. Form: As was already said, an e-
commerce meeting session begins when a purchaser clicks on a product supplied on a seller's 
website and then proceeds to the checkout cart to make a purchase. As a result, the offer is 
made when the seller shows the ‘place order’ button on the website interface, and the seller is 
informed that the offer has been accepted when the buyer clicks the button and continues with 
the payments. (Mohd Zulkifli et al., 2021) claims that such a transaction is permissible and 
legally binding since it satisfies the requirements of connection and conformity of the offer and 
acceptance. The offer and acceptance of a sale contract via Shopee.com follows the same 
process as it does for offers and acceptances made via other websites, with a few minor 
exceptions that don't significantly affect the legality of online transactions in the eyes of 
Shariah. 
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Contracting Parties: In order to assure the legality of a transaction made through Shopee.com, 
both the customer and the supplier, Shopee, must have the requisite legal capacity (ahliyyah) 
to do so. The scenario demonstrates how easy it is for any consumer to register for Shopee.com 
account. However, he must provide specific credit or debit card information when he wishes 
to engage in a transaction. Therefore, the possession of the card serves as confirmation that the 
consumer is authorised to complete the transaction. Shopee as a seller, must have a distinct 
legal characteristic, i.e., a legal entity with a distinct form from the persons who founded it. 
Islam considers a legal entity as a person but not a human being (Abdul Razak & Abd Ghadas, 
2020). Therefore, Shopee.com is entitled to establish a legal connection and engage in business 
activities. Shopee.com is an online platform that enables third party sellers, businesses, and 
even individuals to sell new and used things to online customers in addition to selling products 
and commodities out of its warehouses. In this situation, Shopee.com serves as a broker, 
facilitating contact between buyers and sellers in order to conduct online business transactions. 
Retailers and individuals who use Shopee.com's platform to sell their items must pay a fee. It 
should be emphasised that the contractual connection between Shopee.com and customers is 
unaffected by the brokerage agreement between Shopee.com and independent vendors. 
Brokerage is permitted by Islamic law. Since a broker's fee is a compensation for their labour 
and efforts, it is permissible (Yusron Sholikhin & Nurul Fitri Amijaya, 2019). According to 
this justification, both parties are capable of closing the transactions and have the necessary 
legal capacity (ahliyyah). 
 
Subject Matter: It examines the goods or items being exchanged on Shoppe.com as well as 
their costs. The majority of the things available on Shopee.com are permissible, with the 
exception of pig and products connected to it, alcohol and products related to it, non-halal food 
and beverages and things related to it that does not comply to Shariah. Islam considers the trade 
of these goods to be forbidden because they contradict with Shariah law. In order to avoid 
doubt (gharar) and ignorance, it is also important to provide clear product descriptions and 
information. In this case, Shopee.com defines its items using text and photographs, allowing 
for accurate genus, quantum, and identification. Each product has its own web page, which 
offers customers images and product information. A few of the goods have links that lead to 
more product details like supplier specs. Customers may also leave reviews and ratings on 
Shopee for items they have purchased. Additionally, the costs for delivery and the pricing of 
all items are specified. In order to prevent any excessive gharar and ignorance, Shopee.com 
complies with the Shariah's need to offer appropriate information about a product being traded.  

 
Shariah also makes provisions for how the items must be delivered. Shopee.com promises to 
deliver all purchased goods to consumers within the allotted time limit. Once payment has been 
received, the item will either be shipped or made available for download (this technique applies 
to digital media goods, software, e-books, and photographs) (the order is forwarded to the 
manufacturer or third-party distributor, who will ship the product to the customer). Because 
the goods may be delivered, the Shariah criterion has been satisfied. According to Shariah, a 
hand-to-hand exchange is required for the sale of gold through Shopee.com, and both the 
payment and the delivery of the gold must take place on a spot basis (Ribadu et al., 2020). In 
the majority of online transactions made through websites, such as Shopee.com, the gold will 
only be sent by mail once the vendor has received the payment.  
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Credit and debit cards are the most common payment option for online purchases. However, 
Shopee.com offers clients another option, such as voucher and coins. Islam accepts electronic 
payments made using debit cards since they function similarly to cash and are provided in 
exchange for consumer bank deposits, transferring funds from the customer's account to the 
merchant's account virtually instantly. Therefore, there is no riba occurred by using a debit 
card (Fatonah et al., 2018). However, when a credit card is used to make an online purchase, 
the riba problem might occur. The usage of credit cards for online purchases is covered in the 
following sections. 
 
How Does Credit Card Payment Work? A credit card is a type of payment that enables the 
cardholder to borrow money and make purchases with the promise of making a later payment 
to the card issuer (Syafinaz et al., 2020). A payment made online using a credit card would 
follow the steps shown in Figure 2.  

 

 
 

Figure 2: Credit Card Payment Flow Process (Adapted from Bakar et al., 2021) 
  
Following is an explanation of how a credit card online payment works. Order is placed by the 
customer (card holder), who then enters their credit card information and click the Pay button 
(Flow 1). This information is sent to the payment gateway by the merchant's website together 
with the total payment amount (Flow 2). Information is forwarded by the payment gateway to 
the merchant's bank (Flow 3). The bank of the business transmits information to the credit card 
network and asks payment authorisation (Flow 4). To reach the customer's bank, the credit card 
network sends the request (Flow 5). Bank of the customer approves the transaction and 
transmits the authorization answer to the credit card network (Flow 6). At the same time, the 
customer's bank debits the customer's account and sends money to the merchant's bank (Flow 
6.1). A portion of the transferred money are often retained by the customer's bank as an 
interchange fee, and a processing fee is charged by the merchant's bank. Bank of the merchant 
receives the authorisation answer from the credit card network (Flow 7). The authorization 
answer is sent to the payment gateway by the merchant's bank (Flow 8). The payment gateway 
sends the merchant's store the permission answer (Flow 9). 
 
Credit cards signify a lending arrangement between the cardholder and the bank that issued the 
card. The cardholder is permitted to borrow money from the bank to pay for the products or 
services they have purchased. However, they must pay back the whole amount borrowed from 
the bank, less any applicable minimum charge fees, in order to complete the transaction. If the 
payment is made later than scheduled, interest will be charged until the whole amount is paid. 
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As has already said, riba is categorically forbidden by Shariah. Because of this, even if the 
cardholder pays the full amount due during the designated grace period to avoid the interest 
being assessed, using standard credit cards that charge interest on the money advanced is 
prohibited (Yusron Sholikhin & Nurul Fitri Amijaya, 2019).  
 
An alternative payment method for online transactions is a credit card that complies with 
Islamic law. As an alternative, a credit card that complies with Islamic law has been designed 
to address the interest issue. Several underlying structures, including bai' al-inah (sale and buy 
back), tawarruq (tri-partite sale), ijarah (lease), a combination of ujrah (fee) and kafalah 
(guarantee), and a combination of tawarruq and mudarabah (also known as covered card), are 
the foundations for the free interest credit cards that Islamic banking institutions have issued 
(Mohd Zulkifli et al., 2021). In general, a credit card that complies with Shariah must meet the 
requirements listed below: (i) There is no imposition of interest; (ii) There is no interest charged 
on the delay in paying the outstanding debt amount; (iii) The issuer may charge an annual fee, 
which may be paid on a monthly basis; (iv) The issuer may charge a fee for cash withdrawals, 
but such a fee must not be a percentage of the amount withdrawn; rather, it should be a fixed 
fee; and (v) The issuer may receive commissions from third-party 
 
Validity of online shopping on Shopee.com: The explanation above generally explains that 
from a Shariah perspective, contractual parties, goods, pricing, and form are vital for the 
success of online transactions. Additionally, it must make sure that the utilised manner of 
payment is acceptable in the eyes of Shariah. The Shopee.com case study shows that every 
component has satisfied Shariah validity requirements, with the exception of two situations: (i) 
those prohibited products, such as pork and products related to it, alcohol and products related 
to it, non-halal food and beverages products related to it that does not comply with Shariah; 
and (ii) payment methods that involve the element of riba. The overall validity of online 
transactions made through Shopee.com is represented in Figure 3. 

 
Figure 3: Shariah-compliant Online Transaction Validity on Shopee.com (Adapted from 

(Amboala et al., 2015) 
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4. Conclusion 
 

The application of e-commerce is permissible in Islam. In order to comply with shariah norms, 
the paper included a comprehensive discussion of e-commerce transactions. However, for it to 
be legal and permitted, certain Shariah principles and standards must be met. To ensure their 
legitimacy from the standpoint of Islamic contract law, all e-commerce transactions must meet 
fundamental conditions relating to form (offer and acceptance), contracting parties (buyer and 
seller), and the subject matter (object and price). These elements and conditions include mutual 
consent of the contracting parties, the ability of both parties to engage in transactions, legal 
ownership of the asset being traded, permissibility of the asset and deliverability of the asset. 
They also include connectedness, clarity, and conformity of the offer and acceptance.  

Every e-commerce transaction also has to ensure the benefit and justice of the contracting 
parties and be free of the elements of usury (riba), uncertainty (gharar), and gambling (maisir). 
Therefore, in order to ensure that online transactions are compliant with Islamic contract law, 
parties of the contract must filter the entirety of the processes involved. 

Through its empirical examination of the online business transactions at Shopee.com, this study 
expands the body of knowledge on Shariah-compliant e-commerce. Additionally, it is regarded 
as an eye-opener for upcoming empirically based research that contributes to the limited body 
of knowledge in the field of study. Additionally, this study offers practitioners a space to better 
comprehend the principles and concepts of Shariah-compliant e-commerce. As a result, they 
will find it convenient to adhere to Shariah when performing online business and commerce.  
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Abstract: Recently, technology patterns captured to a rise in customer demand for services 
related to digital technology, also for online banking in Malaysia. Related to other countries, 
online banking has several improvements for the banking industry, banks must fully recognize 
the consumer intention in adopting online banking. However, there were still insufficient 
studies that systematically review the existing literature on online banking consumer in 
Malaysia. Hence the present article conducted a systematic literature review to identified 
factors that can give impact on consumers intention in adopting online banking in Malaysia. 
The period of this study covers then online banking activities since 2016 until 2021, the review 
was successful in locating 48 papers. The primary study question, what are the factors 
influencing customer intention to use online banking in Malaysia? serves as the foundation for 
the review. The results show that Awareness, trust, management, and social influence are the 
four key factors that have been identified as having an impact on customer intentions to use 
online banking. These findings can support the implementation of user development strategies 
by online banking service providers and serve as references for future study. 
 
Keywords: consumer intention; online banking; awareness; trust; management; social 
influence 
 
 
1. Introduction 

The internet has had a considerable impact on the expansion of customers' acceptance of online 
banking, which is especially convincingly obvious in developing nations. In the case of online 
banking, adoption intention will influence the customer's choice of whether to keep using 
online banking or discontinue it. An intention to use online banking will be evident if they have 
a favourable perspective used online can support business activities (Menhat et al., 2021). 
Online banking has been widely adopted, because of the improvement of digital infrastructure 
and the global dissemination of online connectivity, enabling consumers to access financial 
information and converse thru online (Dwivedi et al., 2021) .As for financial services sector is 
also growing because of the beginning of the internet, which quick technical advancements, 
regulatory policies, globalisation, and the effects of shifting competitive factors (Anand,2015). 
In the future, financial services build on information sharing, which primarily relies upon 
information and interaction technology to gather, analyse, then disseminate data to all pertinent 
banking consumer (Rahman et al., 2017) . Consumers can access banking products on a website 
through online banking, often known as e-banking or Internet banking ( M. S., Mahapatra et 
al., 2019)  
 

mailto:sharifah@puo.edu.my
mailto:email@xxxx.com


  
2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 

Vol. 8 Issue 1 (Special Issue – ICRISC2022) 
International Conference on Research and Innovation in Sustainable Cities @ PUO 

 

JKTSS | eISSN: 27166848 
160 

 

In the meantime, physical bank branches with automated devices and banking staff are 
insufficient to meet consumer requests for quicker financial facilities to accommodate 
consumer busy lives. Consumers the one who conduct most of their banking operations online. 
Some more, government officials and health professionals encourage the use of online 
payment, open up new opportunities for consumer adoption online banking for making bills 
payments. Society without cash and technological innovation thru online get turn out to be 
more common to be used by banking consumer (Fabris, 2019). International volume of digital 
payments increased between 2019 and 2020 according to the (News & Guide, 2021) and  (TA, 
2020) , fastest growth rate seen in the previous ten years. (Z. U. Rehman & Shaikh, 2020) stated 
end of 2021 predicted that, measure up to billion persons in 2016, more than few billion 
consumers might employ their gadgets for online banking. Due to ongoing digital innovation 
and the acceptance of digital payments for financial inclusion, online banking growth in Asia 
is anticipated to accelerate (Research and Markets, 2020). Most high-value payments are made 
using online banking is utilised more frequently per person in than e-money, Malaysian 
consumers frequently utilise online banking to pay for their insurance, vehicles, and residences 
(Fintech News Malaysia, 2019). (Rahman et al., 2020), Malaysian customers utilise card 
payments for digital payments, and several percentage use online banking, primarily to pay for 
phone and internet bills. In several countries, young people have access to and use majority  of 
basic financial goods and online banking (OECD, 2020). Furthermore, individual customers 
be able to profit from the availability of web-enabled devices for checking account balances, 
paying bills, applying for loans, transferring funds, trading securities, and other transactions 
(Tchouassi, 2016). As one of the nations in Asia with the fastest-growing online banking and 
telecommunications expertise markets, Malaysia continues to see a growth in smartphone 
usage, with the percentage of users expanding in 2016 to in 2017(MCMC, 2017). According 
to (Thomas, 2016) only few consumer transactions were practice online banking in Malaysia 
five years ago, one of the 33 countries around the world that have gone of payment solution 
cashless and online banking. Earlier research has investigated consumer online banking 
adoption in both developed and emerging economies in the country (Ege Oruç & Tatar, 2017).  
 
As mentioned earlier the consumer adoption of online banking has increased significantly. 
Elderly and countryside people are examples of those who would not be able to access digital 
financial facilities also getting involved in online banking slowly. However, here still 
Malaysian consumers show less attention and passion towards adopting online banking 
services (Low et al., 2017). There is a lack in the awareness of Malaysian consumers 
acceptance, a behavioural intention, and in the identifying of factors affecting their intention to 
adopt online banking. Banks have a great chance to grow their client base across digital 
customers, they risk losing those customers to rivals like other online providers if they do not 
take into account how customers feel using digital banking methods. Therefore, Malaysia 
available banking environment needs to be explored in a more comprehensive way because of 
the several within the existing literature. 
 
The goal of the current study to discovered on factors that can give impact on consumers 
intention in adopting online banking in Malaysia.  Initially, to clarify the meaning customer 
intention to adopt online banking then we discuss how these factors have been applied in earlier 
literature. Next, we explain the approach that is use up towards select the relevant literature 
that is reviewed. Following that, we examine and analyze the variables that, in our opinion, are 
most crucial with relation to on consumer intention to adopt online banking. We discuss 
recommendations for increasing consumer intention on adopt online banking across the entire 
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text, recognize that banks strategies factors influencing consumer intention on adopt online 
banking. Finally, we offer recommendations for additional study. The factor awareness, trust, 
management, and social influence towards consumer intention using online banking are sought 
as the factors for customer adopt online banking. When there are money transfers involved, 
awareness is an important factor as new digital banking methods are adopted. According to the 
findings of other studies, customers feel more confident and trust if they are aware that their 
loved ones use internet banking (Tan & Leby Lau, 2016). The introduction of new mechanisms 
that can improve a bank's ability to provide consumers with a high-quality service and 
manageable has significantly influenced the character of the business environment, customers 
not be used online utilising banking services as needed secured and think they possess the 
technical expertise required to do so (Vuković et al., 2019). Studies that have already been 
conducted online financial transactions get shown social influence is a crucial indicator usage 
purpose (Tarhini et al., 2016) Here are several previous studies highlighted on consumer 
intention on adopting online banking Harris et al., (2016); Ahmadi Danyali (2018). However, 
just a not many study have specifically examined this issue in Malaysia. In advanced 
economies, young individuals can access to and use basic financial products including online 
banking at rates of approximately 90% and higher. The advancement of digital financial 
inclusion will be slowed down by people who might not be able to use them, such as 
countryside population, the impoverished, and the elderly, making it less likely that would be 
achieved for the future. Maturity, integrity, and commitment of the people are essential for 
success of Internet banking. The versatility of the internet banking system has surpassed that 
of a man. The primary study question, What are the factors impacting customer intention to 
use online banking in Malaysia, serves as the foundation for the review. This study sought to 
close the knowledge gap by thoroughly reviewing earlier, relevant studies of identifying the 
factor influencing consumer intention in adopting online banking in Malaysia. In order to 
highlight customers wants and perspectives on online banking for the benefit of both customers 
and the banking business, factors evaluation must be undertaken from the viewpoint of the 
customer. Online banking has many advantages, but then it also has drawbacks including 
hacking, data theft, and other difficulties that deter people from using the service (Banu et al., 
2019). 
 
The article review makes several important contributions to the body of knowledge and the 
practise. Interested parties, including financial institutions, policymakers, public, researchers, 
and environmentalists, can comprehend the necessity to uncover reasons that impact consumer 
purpose to use online banking by referring to the study. The study provided information on the 
precise topics and research aspects thing should take priority of the researchers' findings. 
 
 
2. Methodology 

 
The review was successful in locating 48 papers. The analysis includes several electronic 
databases available such as Emerald, Science Direct, Google Scholar and Springer Link were 
used to search for resources. There are 6 themes were formed namely consumer intention, 
online banking, awareness, trust, management and social influencing. Numerous countries 
have conducted studies on online banking, including  Singapore, UK, Malacca (Ling et al., 
2016) summarised the online banking research investigations that were carried out in various 
nations. The present study is aimed at identifying on factor influencing consumers on adopting 
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online banking in Malaysia. The identified articles were chosen to respond to the research 
questions in the study: What are the factor influencing consumer intention in adopting online 
banking in Malaysia? Resulting data was used in this study, which was a literature review, and 
it was gathered from empirical research, review articles, and case studies that have already 
been published. For the structure of the current research, recent research was reviewed. 
 
3. Results and Discussion 

 
3.1 Results 

The data extraction was conducted according to the research inquiries - What are the factor 
influencing consumer intention in adopting online banking in Malaysia? It means that any 
information from the studies under consideration that could help answer the research questions 
was compiled and put in a table. The literature review was divided into different topics to allow 
for the separation of related areas of information. There are 6 variables were created namely 
consumer intention, online banking, awareness, trust, management, and social influencing to 
be explain, and then specific variables that influencing consumer intention online banking were 
thoroughly covered. 
 

Table 1: The results Summary of Literature Factors Influencing consumers intention on 
adopting online banking in Malaysia 

 
Studies Variables Findings 

(Nabavi et 
al., 2016) 

Consumer 
intention 

Information technology, financial services, services 
management, and marketing strategy have all examined 
customer intention. 
 

(Dwivedi et 
al., 2021) 
 

Consumer 
intention 

Given the speed advancement of the wide availability of 
internet access and digital infrastructure during the past ten 
years, consumer intention have been able to communicate 
and access information online. 

(VERMA & 
KUMAR, 
2020). 

Consumer 
intention 

Research has consistently stated that in order to determine 
the level of user acceptance of e-Banking services, it is 
important to consider the impact of the computer self-
efficacy, and customer stance of intention on technology. 

(Jamal et al., 
2018) 

Consumer 
intention 

Both genders intentions to use Islamic online banking were 
found to be positively and significantly impacted by 
societal norms.  

(Akram,T.et 
al., 2018) 

Consumer 
intention 

Focusing more on female intention users could offer 
Islamic banks better chances to promote acceptance of 
online banking. 

(Kazi, and 
Mannan, 

Online 
banking 

The utilization of telecom and banking-related services has 
created possible to guarantee E-banking. Customers can 
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2013) use online banking services with ease and freedom, which 
keeps costs down for users. 

(Mercadante, 
2018) 
 

Online 
banking 

The internet has led to the transition of traditional banking 
to electronic banking in the financial sector. The most 
effective transactional ways since they may cut costs and 
offer many advantages that offline banking channels 
cannot. 

(OECD, 
2020) 

Online 
banking 

In industrialised countries, young people have access to 
and use basic financial products including online banking 
at rates of 90% or higher. 

(Personal & 
Archive, 
2021) 

Online 
banking 

Advances in financial technology, such as mobile money 
services and internet banking, may make it easier for low-
income families and small companies to make a living. 

(Frączek & 
Urbanek, 
2021) 

Online 
banking 

The goal of inclusive digital finance is to offer financial 
services through mobile money, internet banking, 
electronic transfers, insurance, loans, and a combination of 
these and newer fintech apps that reach out to previously 
underserved people. 

(Tan & Leby 
Lau, 2016) 

Awareness The adoption of new digital banking channels is crucial 
when there are financial transactions involved. Customers 
feel safer if they know that their friends and family use 
internet banking, according to findings from previous 
study. 

(Cicchiello 
et al., 2021) 

Awareness It raises awareness of the financial system's usage of 
cutting-edge technology. The pandemic has caused obvious 
changes from many angles, and it is vital that consumers 
have internet access to banking services. 

(Kanungo & 
Gupta, 2021) 

Awareness A trend of societal severity is emerging, and there is a 
awareness of institutional and popular concern for 
equitable growth. 

(Banu et al., 
2019) 

Awareness The study's findings were captivating. First, customers are 
more likely to find online banking services useful when 
they are aware of them. The operational implication is to 
promote the service and inform the consumers. 

(Tandon, 
2017) 

Awareness The outcomes demonstrated that operational effectiveness, 
data centralization, customer awareness, and hospital 
image have a substantial impact on the implementation of 
online banking. 
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(Nazirul 
Islam Sarker 
et al., 2021) 

Trust The same findings were also obtained where consumer  use 
innovative technology more often when they believe and 
trust it to be beneficial, and usability also has a big 
influence on usefulness. 

(Cao et al., 
2018) 

Trust In the area of online payments, trust is determined to only 
have an indirect impact on consumer intention via user 
happiness. 

(Lee et al., 
2016) 

Trust Trust developed through online payment experience can 
positively impact how important users view the company's 
mobile division, resulting in user happiness and usage 
behavior  

(Rodríguez-
Torrico et 
al., 2019) 

Trust For technologies where users (are expected to) provide 
sensitive information, trust may be especially important in 
countries where adoption and use of mobile payments are 
not yet widespread. 

(Kang & 
Namkung, 
2019) 

Trust Studies shows that trust may be especially crucial for 
technologies where consumer are obliged to provide 
sensitive information with the trusted online banking. 

(M. Rehman 
et al., 2012) 

Management E-banking guarantees efficient management and boosts the 
speed of corporate operations. As a result, it actualizes 
effective service delivery and satisfies information 
availability  

(Reepu & 
Arora, 2022) 

Management Recent risk incidences, including frauds in card payments 
and e-payments as well as bank transactions in general, 
have caused concern in the bank and consumer 
management. 

(Hung et al., 
2010) 

Management Through the management, development, and maintenance 
of successful customer relationships and interactions, 
customer relationship management, a cutting-edge 
technology, aims to increase customer pleasure, loyalty, 
and profitability. 

(Stephen, 
2016) 

Management Activities like looking for management information, 
chatting with other customers about products and services, 
and communicating with businesses are all growing in 
popularity online. 

(Stephen, 
2016) 

Management This has significant effects for customer experience 
management since, as customers grow accustomed to 
utilizing technology, it is expected that their initial delight 
would give way to expectations. 
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(Wang & 
Zhang, 
2021) 

Social 
influence 

In order to transfer online information, channel personal or 
media influences, and encourage attitudinal or social 
behavioral change. 

(Bede 
Uzoma et al., 
2020) 

Social 
Influence 

This study is to ascertain financial innovation made social 
influencing possible by digital inclusion may help Sub-
Saharan African (SSA) countries. 

(Riffai et al., 
2012) 

Social 
Influence 

Numerous research has focused on how social variables 
influence consumers' intentions to use Internet banking. 
 

(Kanungo & 
Gupta, 2021) 

Social 
Influence 

Recently, there has been a lot of research done on value 
propositions created by the digitalization of banks, as well 
as various constructs relating to fair healthcare and social 
influence in consumer banking  

(Tan & Leby 
Lau, 2016) 

Social 
Influence 

Social influence is a key predictor of intention to use, 
according to studies that have been done on mobile and 
online banking. 

 
 
3.2 Discussion 

 
This part describes the findings from the review studies factor influencing consumers intention 
on adopting online banking in Malaysia. 

First, the consumer intentions study done by Nabavi et al., (2016),  supported consumer 
intention has been studied in the fields of information technology, financial service, services 
management, and marketing strategy. In another study, mentioned that consumer intentions 
have positive relationship with online banking (Dwivedi et al., 2021). In contrast to research 
done by (VERMA & KUMAR, 2020) the findings revealed that consumer intention were 
significantly correlated with the impact of the computer self-efficacy, and customer stance of 
intention on technology. Besides, (Morris, 2009) study uses consumer intention as the 
dependent variable, shown that intention and technological acceptability are strongly and 
significantly correlated. Customers who embraced the new system would therefore be ready to 
adjust and to invest their time, energy, and intention into using it (Jahangir & Begum, 2008).  
 
Second, online banking  variables, a study by researchers (Nie & Amarayoun, 2019) discovered 
Malaysia outperforms its usage in terms of online banking readiness because to  supportive 
government initiatives. These efforts, which seek to promote e-commerce growth and realise 
Malaysia's objective of dominating e-commerce in Southeast Asia, engage all levels of 
stakeholders. Even now, despite the worldwide economic slowdown, internet banking sales are 
rising (Sin et al., 2012). According to (OECD, 2020) The accessibility and usage rate of 
essential financial products and online banking by young people in developed countries are 
almost 90% and above. The advanced in financial technology, such as mobile money services 
and internet banking, may make it easier for low-income families and small companies to make 
a living (Personal & Archive, 2021). However, the study done by (Frączek & Urbanek, 2021) 
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Providing Mobile money, internet banking, electronic transfers, insurance, loans, and a 
combination of these with more recent fintech apps that reach out to previously underserved 
populations are all examples of financial services. is the purpose of inclusive digital finance. 
 
 Third, studies done discovered that awareness was found to raise general consumer protection 
awareness, and ease international e-commerce (Innovation & Program, n.d.). When there are 
financial transactions involved, awareness is key of the adoption of new digital banking 
channels. According to past research' findings, customers feel more secure if they tell that their 
friends and relatives utilize online banking (Tan & Leby Lau, 2016). This study stated raises 
awareness of the financial system's usage of cutting-edge technology. The pandemic has caused 
obvious changes from many angles, and it is vital that people have access to financial services 
online (Cicchiello et al., 2021) . (Kanungo & Gupta, 2021) A trend of societal severity is 
emerging, and there is an awareness of institutional and popular concern for equitable growth. 
(Banu et al., 2019) The study's findings were captivating. First, customers are more likely to 
find online banking services useful when they are aware of them. The operational implication 
is to promote the service and inform the consumers. And (Tandon, 2017) The outcomes 
demonstrated that operational effectiveness, data centralization, customer awareness, and 
hospital image have a substantial impact on the implementation of online banking.  
 
Fourth, the study findings from (Strahorn et al., 2017) mentioned that trusts factors Many 
consumers still prefer to pay cash on delivery because they lack confidence and trust in online 
buying. This social influence effect increased the appeal of the same product or services to 
potential customers who might buy them. Many of these factors that influence buying are also 
inextricably linked to the advantages that the goods or services offer (Hussain et al., 2017). 
Past research done by (Cao et al., 2018) In the area of online payments, confidence is 
determined only have indirect impact on consumer intention via happiness consumers.  
Customers must put their trust in internet services because there are no assurances that people 
won't engage in harmful opportunistic behavior and because the environment is less regulated. 
Customers' trust in online services is more crucial than it is in any other channel, according to 
researchers. And Trust developed through online payment experience can positively impact 
how important users view the company's devices division, resulting in user happiness and usage 
behavior (Lee et al., 2016) 
 
Fifth, studies done discovered that management information as found Recent risk incidences, 
including frauds in card payments and e-payments as well as bank operations in general, have 
caused concern in the bank and consumer administration (Reepu & Arora, 2022). This study 
(Yousafzai et al., 2003) stated online banking refers to the use of the Internet or other 
technology that enables users to log into their bank accounts and access any information 
management or services offered by banks, including bill payment, money transfers, checking 
accounts, and cash withdrawals. As a result, users can do these online banking services as well 
as many others more conveniently, quickly, and affordably from any location at any time. 
(Stephen, 2016) study Online activities such as management information seeking, discussing 
goods and services with other customers, and interacting with businesses are becoming more 
and more popular. (M. Rehman et al., 2012) E-banking guarantees efficient management and 
boosts the speed of corporate operations. As result, it actualizes effective service delivery and 
satisfies information availability. 
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Sixth, studies done discovered that social influence by (Phonthanukitithaworn et al., 2015) The 
adoption of online banking services will expand as a result of social standing and connections. 
The degree of acceptance could be raised by promoting them through social and community 
networks. (Bede Uzoma et al., 2020) This study is to ascertain financial innovation made social 
influencing possible by digital inclusion may help the countries. (Riffai et al., 2012) findings 
numerous research has focused on how social variables affect consumers' intentions to use 
Internet banking. (Kanungo & Gupta, 2021) Numerous studies have been conducted recently 
on the value propositions produced by the digitalization of banks, as well as on numerous 
constructions relating to just healthcare and social influence in consumer banking and Studies 
on mobile and internet banking by have found that social influence is a significant predictor of 
propensity to use. (Tan & Leby Lau, 2016) 

The following above discussion drawn based on the result of the analysis review from previous 
studies factor influencing customer intention on adopting online banking in Malaysia, This 
shows that 6 variables is relevant to be discussed as the factor consumer intention on adopting 
online banking. 
 
 

4. Conclusion and Recommendation 
 

4.1 Conclusion 

The main purpose of this study is to identify the factor influencing consumers intention on 
adopting online banking in Malaysia. The studies objective was accomplished through the 
questions posed, and they were verified and strengthened by the findings. The outcomes were 
in line with some of the referenced research. The variables are consumer intention, online 
banking, awareness, trust, management and social influencing which bringing to light the 
insights into the extent of online banking being intention by consumers. Furthermore, the 
results inform the researchers on the specific areas and content of studies related to online 
banking that should be the focus of their studies The success of online banking depends on the 
maturity, honesty and dedication of the people. Online banking system has proved to be more 
versatile for daily usage to make payment  Frączek & Urbanek, (2021). Malaysia ranks higher 
in network readiness than its neighbours as a result of generally encouraging government 
actions and support. All levels of stakeholders are involved in these measures, which aim to 
encourage e-commerce growth and realise Malaysia's ambition of dominating e-commerce in 
Southeast Asia (Ismail & Masud, 2020).It is clear also that all Malaysian citizens including 
youngster and elders, have access to the Internet for online banking. Gaining consumer’s 
awareness, trust in the information management and social financing elements of online 
banking is also crucial because consumers increased when accounts are protected with strict 
security on online banking. The MCMC and Pos Malaysia developed Address for All, which 
gives many rural residences a complete premise address, to enable extensive e-commerce 
coverage. In March 2017, complete addresses were given to almost 30,000 rural properties in 
Kemaman, Hulu Terengganu, Pulau Pangkor, Pulau Langkawi, Kota Belud, and Lundu 
(Suruhanjaya Komunikasi Multimedia Malaysia, 2017). BNM has launched a number of 
efforts to promote e-payment usage. Commercial banks are developing an e-payment roadmap 
with BNM's assistance in order to boost e-payment adoption, lower e-payment barriers, and 
boost the overall effectiveness of the payment system, which will have a favourable effect on 
the economy (Features & Framework, 2020).Other than that, in Malaysia recent technological 
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advancements and the format of online transactions must be understood by bankers. 
Additionally, bankers must interact with clients and solicit feedback to improve services. 
 

4.2 Recommendations  
 

The current research makes several contributions to the literature already in existence. It also 
provides a theoretical framework for addressing infrastructure and online banking issues. It is 
evident from a critical review of literature, there is inconsistent results across the study and 
limited research done in Malaysia. The primary contributions to the body of knowledge focus 
on improving comprehension of the elements impacting the adoption and use of online banking 
services. The study's findings are helpful to practitioners of any online financial service 
providers since they enhance the payment system. The research's suggested major researcher 
of customer intention to use online banking are then highlighted from the banker's perspective, 
which is helpful for improving the features and design of online banking. This review study 
could be used as a starting point for the government, consumers, and other researchers to 
conduct future research on Malaysian consumers' intentions to utilise online banking and their 
website's layout should be user-friendly. Additionally, it should be highlighted that this study 
develops new possibilities for research while analysing the material it has reviewed.  
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Abstract: Industry 4.0 has lately become a popular term to describe the industrial world's 
trend toward digitalization and automation. The problem statement had been identified by 
using one set of pre-project questionnaires which involved 10 respondents. Based on the 
collected data, the analysis shows that the use of 2D drawing (which includes the limited 
information and less collaboration) and a lack of 3D modeling visualization causes 
misunderstanding and poor communication during the project presentation in the design 
phase. The scope of this study is an Island Reclamation Project located in the sea area near the 
south of Penang Island. The aim of this study is to develop a web-based application for 
project model viewers called the BIMAR Web application. The BIMAR Web application 
integrates Building Information Modelling with Augmented Reality. BIMAR Web application 
provides a better impact especially for a better understanding and visualization during 
project presentation. There is a total of 8 items that test the effectiveness of the BIMAR Web 
application that reported a mean score of more than 4.87 which gets a high interpretation. For 
the overall BIMAR Web application experience, the data analysis shows the standard 
deviation value of 0.000 which is categorized as the perfect agreement interpretation by 
using Cohen’s Kappa interpretation table. BIMAR Web application is user-friendly and 
effective for project presentations. 

 
Keywords: Project Presentation, Building Information Modeling, Augmented Reality, BIMAR 
Web Application, User Friendly 

 

1. Introduction 

Technological developments and inventions have accelerated Industry 4.0, the fourth industrial 
revolution. The literature claims that Industry 4.0 fosters growth and development through its 
ability for efficiency. Growth in the construction sector has an influence on the engineering and 
construction sector since it is a subset of the overall set of gross domestic product value (Lat et 
al., 2021). Construction productivity and quality are probably going to increase as a result of 
Industry 4.0, which is anticipated to draw both domestic and foreign investors. Drones, building 
information modelling (BIM), augmented reality, and three-dimensional (3D) scanning are a few 
examples of tools that have reached maturity in the industry. A strategy must be created that asks 
for coordinated and dedicated efforts in a number of fields, including as operations, technology, 
personnel, regulation, and others, in order to fulfil this potential (Gao et al., 2019). 
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1.1 Building Information Modelling (BIM) 
Building information modelling for the Island Reclamation project has a problem. The report 
highlights a variety of advantages of BIM in construction, such as a decrease in cost, time, 
carbon footprint, and capital costs. Additionally, BIM may help improve coordination and 
communication between stakeholders and increase overall effectiveness. On the other hand, 
BIM implementation is challenging and requires collaboration between the public and 
commercial sectors (Haron et al., 2017). Among the many benefits of using building information 
modelling in the construction industry is enhanced communication between architects, clients, 
contractors, and other project stakeholders (Alaloul et al., 2018). In addition, BIM provides 
precise cost estimates for the building phase before it begins. Additionally, BIM may save 
project waste since it can identify disputes. This cooperative synchronisation system may 
automate design and construction procedures while also enhancing the ability to manage huge 
amounts of heterogeneous data. Industry 4.0 is projected to boost construction quality and 
productivity and draw both domestic and foreign investors (Smith, 2014). 

1.2 Augmented Reality (AR) 
The general population oftentimes overlooks augmented reality since virtual reality is so 
commonly utilised. In terms of educational, architectural, and field engineering operations for 
both students and professionals, augmented reality has a lot of potential for the construction 
technology market. However, this can just be the outcome of a fundamental misunderstanding of 
the concept. Augmented reality is a live, virtual representation of the actual world with the ability 
to add additional features to the environment. Augmented reality was first used in the gaming 
industry as a kind of entertainment, but today architectural and engineering institutions all over 
the world are prioritising it for its educational value. Due to its ability to display a project as 
planned rather than as built to demonstrate progress, augmented reality may dramatically improve 
scheduling in the construction sector (Bottani et al., 2019). In a poll of architects and designers, 
the findings of a study project by building progress monitoring supported the engineers' claims. 
On a tablet PC, augmented reality may be enhanced with a Gantt chart or other 3D models. 
(Ahmed, 2019). Effective communication and information retrieval are two crucial elements of 
project success in the construction business (Lin et al.,2014). Access to project information on-
site has been improved thanks to the advent of various augmented reality (AR) systems compared 
to more traditional information sources (Pejoska et al.,2016). Thanks to these AR technologies, 
project managers may immediately decide on corrective steps to decrease costs and delays caused 
by performance discrepancies. Several businesses are beginning to build lightweight mobile 
devices to help with on-site information retrieval. According on the user's location, these 
companies are developing technologies that can project building plans and relevant information 
(Yeh, K et al., 2012). Researchers are also working on techniques that make use of the camera on 
a mobile device to assist locate and identify a field using just a single snapshot of the site. The 
enhanced visual benefits of AR technology enable more effective discussion and idea exchange 
amongst participants while working on a specific project. When new technologies appear as a 
result of innovation and new technology, the construction process becomes increasingly simple. 
These innovations address issues including the lack of managerial talent and the cost-effectiveness 
of construction projects. These developments include virtual reality and augmented reality, for 
instance. Augmented reality, a brand-new and developing building technology, is thought to 
overcome the drawbacks of the present BIM on-site application. (Wang, X. et al., 2013). 
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1.3 Augmented Reality and Building Information Modeling Integration In The 
Construction Industry 

 
Technology is a key component of the engineering industry, and recent advancements have raised 
the bar. It has provided a wide range of tools for engineering work and professions to aid in 
improving results and increasing industrial production. The construction sector has a reputation 
for being sluggish to adopt new technology, resistant to change, and open to novel ideas. Due to 
the industry's reputation for being data-driven, massive volumes of data, drawings, specifications, 
and bills of materials must be maintained and processed often (Kim et al., 2021). BIM 
encompasses much more than just 3D models and representations. Signaling promotes greater 
stakeholder participation and consistent coordination among many stakeholders during the design 
and construction phases. A part of intelligently mixed reality, augmented reality (AR) is referred 
to be "the most ambitious portrayal of ambient intelligence." Since AR mixes both actual and 
virtual data sources, it naturally blends human emotions. It was also discovered that AR ought to 
be extensively used and compatible with precise location technologies like laser signalling. The 
information and data that BIM offers are mainly static and pre-characterized. Tracking is another 
use for augmented reality, in addition to local growth and position recognition using vision-based 
AR. 
 
1.4 BIM Software 

•  Autodesk Revit 
The building information modelling (BIM) programme Revit, created by the company Autodesk, 
is extensively used in industry. The most frequent users are architects, structural engineers, 
mechanical, electrical, and plumbing (MEP) engineers, designers, and contractors. In-depth 3D 
model creation, modification, and inspection are all possible for Autodesk Revit users. It is 
common to compare AutoCAD to Revit, a CAD tool also utilised in the AEC industry. The 
majority of AEC professionals utilise both Revit and AutoCAD at the same time, although these 
two programmes are significantly different from one another. It's possible that AutoCAD is a 
design tool that enables users to produce 2D and 3D drawings on a computer. However, Revit is 
used to create an intelligent 3D model that incorporates real-world data. For instance, doors are 
only a drawing's surrounds in AutoCAD. However, the Revit designs would have a genuine door 
model in addition to information about the material, price, etc (Shick et al., 2019). 
 
• Autodesk Naviswork 
For AEC professionals and teams, Navisworks is a project evaluation and management 
application. It provides a comprehensive analysis of combined models and data that includes a 
wide range of stakeholders during the preconstruction stage. Navisworks increases completion 
certainty with better management and operational optimization. Autodesk's description of 
Navisworks as "3D design review software" is accurate; it aids users in reviewing 3D designs. 
Navisworks may thus be the finest software for BIM projects. Another reason for its widespread 
popularity is the ease with which it connects with other Autodesk BIM systems like Revit and 
Civil 3D. Revit and Civil 3D models may be rapidly imported by Navisworks users.  (Shick et al., 
2019).  
 
• AutoCAD 
The Autodesk company developed the computer-aided design application known as 
AutoCAD. It can create and modify digital 2D and 3D designs more quickly and easily than a 
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person. The data may also be retained and saved in the cloud, making them available 
whenever and wherever needed. Here are a few more benefits of using AutoCAD: 
 
(a) Easy Edits: Before computers, a designer had to make manual changes to designs. The user 
would have to start anew or modify an already existing document, which may become 
confusing and complicated. With AutoCAD, editing and manipulating designs is 
straightforward. 
(b) Faster Production: may create a library of reusable blocks to speed up production and repeat 
design portions. The design process may be completed more quickly than if it were done 
manually thanks to the ability to use and reuse saved files. 
(c) Better Accuracy: Fractional design is possible using AutoCAD. As a result, the design 
is more precise in every dimension. The finished design may be loaded into a 3D printer or 
other device to create a prototype. Alternately, the dimensions of the design can be utilised to 
produce parts of a constructible object, such a home or building. 
 
• Civil 3D 
Civil engineers, designers, and other professionals may plan, build, and execute projects including 
transportation, water management, and land development with Autodesk's Civil 3D software. 
Civil 3D is a building information modelling (BIM) solution that is well-known in the civil 
engineering world as an industry-leading BIM solution. Civil 3D is used in infrastructure projects 
such as construction area development, road engineering, river development, dams, embankments, 
and many other types. People who are familiar with AutoCAD or who want to learn it can benefit 
much from using Civil 3D. Civil 3D changed from being an add-on for AutoCAD into a 
standalone solution based on the AutoCAD architecture as the software's ubiquity and demand 
grew. Civil 3D has a cosy design environment in addition to a wide range of AutoCAD-compatible 
shortcuts. Civil 3D supports real DWG (drawing) files, allowing you to store and share design 
data with other AutoCAD users. Pressure networks, corridor modelling, earthwork calculations, 
grading, pipelines, production drawings, geospatial analysis, and point clouds are just a few of the 
features and tools available for a project. (Mandal et al., 2019) 
 
• QGIS Version 16 – Open Access 
Users of the QGIS geographic information system (GIS) programme may produce, edit, and 
export graphical maps as well as analyse and change geographical data. QGIS supports both raster 
and vector layers, and vector data may be stored as either point, line, or polygon features. QGIS 
is essential for configuring and making sure that all drawings and models are in the correct 
coordinate reference system for 3D modelling. In addition, QGIS provides the appropriate aerial 
satellite image and Digital Elevation Model (DEM), a representation of the Earth's topography 
devoid of any vegetation, structures, or other surface characteristics, for the Island reclamation 
project (Correia et al., 2018). 
 
 
2. Materials and Methods 
 
The flowchart of the research design methodology in this study on the BIMAR Web 
application is displayed in Figure 1. The procedure begins with identifying the problem 
statement in the construction industry, data collection for the island reclamation model 
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design, development of the BIMAR Web application, and concludes by analyzing the data. 
 
 

Figure 1. Research Design of the study 
 
 
2.1 Questionnaire 

 
There are two questionnaires which are Pre-Questionnaire and Post-Questionnaire in this study. 
The aim of the Pre-Questionnaire is to answer objective number 1 which is to collect the design 
components for the Island Reclamation project based on the Building Information 
Modelling Level of Development 100 requirement. Besides, the post questionnaire being 
distributed and being analyzed to answer objective number 3, which is to evaluate the 
overall effectiveness of the BIMAR Web application. A number of 30 respondents from the 
construction industry give their feedback after experiencing the BIMAR Web Application. 
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2.2 Design Development 
 
The innovation of the BIMAR Web application is to develop a web-based application for 
the Island Reclamation project which includes the 3D model, general project information, 
4D simulation, and animation which can provide better visualization and understanding of 
the project. This application is being developed by using several software such as 
AutoCAD, Civil3D, Autodesk Infraworks, Navisworks, Google Earth Pro, and QGIS. All 
the BIM software is the student version and others are open sources hence the development 
of this project is free of charge. Table 1(a) and 1(b) below shows the process of developing 
the BIMAR Web application. 

 
Table 1(a). BIMAR Web Design and Development 

1. TIN Surface for the Model Platform 
 

 
 

2. Extrude the Building envelope 
 

 
 

3. Roadways designed using Civil3D 
 

 
 

4. DEM for the study area using QGIS 
 

 
 

5. Import DEM and Island Platform 
 

 
 

6. Import all models in Infraworks 
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Table 1(b). BIMAR Web Design and Development 
7. 4D Simulation using Navisworks 

 

 
 

8. Insert Image target in Blippar 
 

 
 
 

9. Design scene on top of the image target 
 

 
 

10. Import Island Model into Blippar 
 

 
 

11. Insert model information into the scene 
 

 
 

12. Import 4D Simulation video 
 

 

13. Import Island Animation video 
 

 
 

14. Import Site Location zoom in video 
 

 
 

15. Set Password-Protected QR Code 
 

 
 
 

16. Generate and download QR Code 
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3. Results 
 
BIMAR Web Application Prototype 
Table 2 below shows the procedures to experience the BIMAR Web prototype which consists 
of 9 simple steps for the complete BIMAR Web application experience. 

 
Table 2. BIMAR Web application prototype 

 

   Scan QR Code     Insert Password     Loading BIMAR  

   General Information     BIMAR Scene     Image Target  

   Site Location    Simulation    Feedback  
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The password-protected QR Code is designed to protect the privacy and confidentiality of 
company project data. Users have to key in the password before accessing the model. There 
are 3 main components in this application such as Island 3D model, site location zoom-in video, 
project general information, 4D simulation for island reclamation development progress, 
and the flythrough animation for the model. Users do not have to install any application 
because this is a web-based application that can access by both IOS and Android devices. The 
paperless concept was designed to save our environment and become more sustainable. A 
valid perception regarding the effectiveness of the product by the architect, site engineer, 
project manager, and planner. A set of questionnaires is being distributed to test the 
effectiveness and get feedback regards the BIMAR Web application for future 
improvement. Table 3 shows the result obtained by the developer regarding the 
effectiveness of the BIMAR Web Application based on mean score interpretation table. 

 
Table 3. Mean score and standard deviation 

BIL. ITEM RESPONDENT (N=30) 
MEAN SD INTERPRETATION 

1 Loading time for BIMAR Web 4.87 0.346 HIGH 

2 IOS and Android friendly 4.97 0.183 HIGH 

3 Private and confidential 
protection 

5.00 0.000 HIGH 

4 Provide better visualization 
for 3D Modelling through 
scanning 

4.97 0.183 HIGH 

5 Can get the project general 
information easily 
through  scanning 

4.93 0.254 HIGH 

6 Improve communication between 
team members from a different 
department 

4.87 0.346 HIGH 

7 Reduce the paper used during the 
design phase 

4.90 0.305 HIGH 

8 Provide a better understanding 
for project progress through 4D 
simulation 

4.90 0.305 HIGH 
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Table 3 above shows the evaluation of the BIMAR Web Application’s effectiveness in the 
project, there are a total of 8 items that have been tested by the respondents. The study recorded 
strongly agrees that the loading time for experiencing the BIMAR web is very short so this will 
save time during the model viewer (Mean=4.87). Besides, the BIMAR Web application can be 
accessed by both IOS and Android devices which were recorded strongly agreed by the 
respondents (Mean=4.97). This study also recorded the strongly agree of the respondent about 
the password-protected QR code which can provide private and confidential protection for 
company data (Mean= 5). In addition, the respondents also strongly agree by using the BIMAR 
Web application can provide better visualization for 3D modeling through scanning 
(Mean= 4.97). Because this application can get the project general information easily through 
scanning, the respondents after experience strongly agree about this function (Mean=4.93). 
Hence, the respondents also strongly agree about the BIMAR Web application can 
improve communication between team members from different departments (Mean=4.87). 
The study also recorded that using the BIMAR Web application was able to improve 
communication between team members from different departments (Mean=4.87). The study 
also recorded that the BIMAR Web Application provides a better understanding of project 
progress through 4D simulation (Mean=4.90). Furthermore, the respondents strongly agree 
with the paperless concept which can reduce the paper used during the design phase and can 
save our environment (Mean= 4.9). This study also recorded that the respondents strongly 
agree that by using the BIMAR Web application can provide a better understanding of 
project progress through 4D simulation (Mean=4.90). 

 
 
4. Discussion 

 
Based on the collected data, stated that the issues that occur in construction industry especially 
for the island reclamation project. The top 3 problems are the used of 2D drawing which 
included limited information, lack of 3D visualization which bring misunderstanding, and 
the poor communication between different department during the project design phase 
presentation. Based on the problem that raised in the construction industry, the data 
collection for the island reclamation modeling based on Building information modelling 
level of development 100 requirement has been collected. All the modeling were modeled 
and created by using BIM software such as AutoCAD, Civil3D, Infraworks, Navisworks, 
and QGIS open source. The BIMAR web application is the web-based software where no 
application installation needed and can be access by both IOS and Android devices. The 
password- protected QR Code was developed to provide private and confidential protection. 
By using the BIMAR web application, users can access the BIMAR experience easily and 
can just simply scan to get the project general information which included the building 
envelope type, building maximum height, site location. Simulation, and animation for the 
island reclamation project. Besides, the google form was provided to collect the feedback 
and recommendation from user for the BIMAR Web application future improvement. Overall, 
for the evaluation of the BIMAR Web application are very satisfied and all the respondents 
give a very positive feedback after experience the BIMAR Web application. The BIMAR 
web application will be upgrade to VR in the future for better visualization about the 
project. 
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5. Conclusion 
 
In conclusion, the results of questionnaires and data collection completed can be identified 
as the main problems in the construction industry, especially for the project design phase 
presentation such as the 2D drawing includes limited information or data (only portrayed 
in two dimensions), 2D drawing provide less collaboration with different disciplines which 
involve in the same project and lack of 3D visualization which causes misunderstanding 
and poor communication that affect project success. However, an innovative product 
which is an application that integrates Building Information Modelling with Augmented 
reality has been successfully developed to be used in the island reclamation project 
presentation. BIMAR Web application has been tested by using both IOS and also android 
devices where there is no application installation needed and can experience it through 
scanning the QR code. In addition, the data findings from the expected validity survey 
concluded that most respondents had a positive perception (100%, 30 respondents) of the 
BIMAR Web application. Besides, the BIMAR Web application was very easy to access 
with a single scan on a password-protected QR code which secure the privacy and 
confidential protection of the model. Most important was no application installation was 
needed to experience the BIMAR model and users do not have to worry about the phone 
storage. In addition, the details about the island reclamation project had been designed and 
developed which is required by the respondents. BIMAR Web application in the 
construction design phase would improve communication and give better understanding 
of the project. 
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Abstrak: Kemahiran generik merupakan salah satu penilaian afektif yang diukur dikalangan 
pelajar Politeknik Malaysia. Kemahiran generik berkait rapat dengan perasaan, emosi, sikap, 
jati diri, minat dan nilai seseorang individu terutama pelajar dalam pembangunan modal insan. 
Kajian ini bertujuan untuk mengenalpasti tahap penguasaan kemahiran generik dalam proses 
pengajaran dan pembelajaran dikalangan pelajar Politeknik Tuanku Syed Sirajuddin yang 
melibatkan kemahiran komunikasi, kemahiran kepimpinan, kemahiran kerja berkumpulan, 
kemahiran menyelesaikan masalah dan kemahiran etika dan profesional. Kajian ini melibatkan 
407 orang responden yang terdiri daripada pelbagai jabatan dan semester yang dipilih secara 
rawak. Data dianalisis menggunakan statistikal deskriptif bagi menilai min, sisihan piawai dan 
frekuensi  dan analisis inferensi digunakan untuk membuat ujian-t bagi melihat perbezaan yang 
signifikan untuk kelima-lima elemen kemahiran generik terhadap jantina responden. Data 
dianalisis menggunakan Statistical Package for social science. Hasil analisis kajian 
menunjukkan bahawa tahap penguasaan kemahiran generik bagi kelima-lima item adalah 
tinggi iaitu nilai min antara 4.04 dan 4.28. Dapatan Kajian bagi ujian-t menunjukkan kemahiran 
generik dari aspek kemahiran etika dan professional menunjukkan nilai p = 0.01 < α 0.05, 
dimana terdapat perbezaan yang signifikan terhadap pelajar lelaki dan perempuan. Kajian ini 
penting buat pensyarah bagi mengenalpasti tahap penguasaan kemahiran generik dikalangan 
pelajar. 
 
Katakunci: kemahiran generik; kemahiran komunikasi; kemahiran berkumpulan; kemahiran 
menyelesaikan masalah, kemahiran kepimpinan, kemahiran etika dan professional. 
 

1. Pengenalan 

Kecemerlangan pelajar di institusi pengajian tinggi tidak dinilai dari aspek kognitif semata-
mata, faktor kejayaan pelajar dinilai dari tiga aspek iaitu kognitif, psikomotor dan afektif. 
Kognitif akan menguji pelajar dari segi pemahaman dan kemampuan intelektual pelajar  seperti 
peperiksaan akhir. Menurut (Mohd Syaubari Othman & Ahmad Yunus Kassim, 2016), kognitif 
merupakan aspek berfikir yang melibatkan pengetahuan, pemahaman, penerapan dan 
penguraian. Penilaian psikomotor akan dinilai di makmal atau bengkel bagi mempersiapkan 
diri pelajar kearah teknikal dan hands on, manakala afektif adalah dari segi sikap dan nilai 
moral seseorang individu itu sendiri. Penilaian afektif meliputi aspek kerjasama, disiplin, 
keberanian, tolerasi dan kesungguhan (Apsari & Sastiawati, 2021). Kemahiran generik di 
dalam kajian ini, adalah dibawah kategori penilaian afektif.  

mailto:halawati@ptss.edu.my1
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Kemahiran generik amat penting dalam pembangunan modal insan masa kini dalam 
mempersiapkan pelajar selaku pelapis pemimpin negara kelak. Jurutenik dan pembantu 
teknikal yang bakal dilahirkan di politeknik perlu mempunyai kemahiran generik yang 
menepati dan dapat mengadaptasikan diri dengan elemen sosial, ekonomi dan persekitaran 
alam pekerjaan (Mohd Yusof et al., 2015). Kemahiran generik merupakan elemen terpenting 
bagi kebolehpasaran graduan dari institusi pengajian tinggi (Ngadiman & Jamaludin, 2018). 
Menurut (Zainudin Hassan et al., 2007), berpendapat seorang graduan perlu mempunyai ciri-
ciri dan sikap yang positif, kecerdasan emosi, kebolehan mencipta, berkebolehan dalam 
menyelesakan masalah, boleh bekerja dalam kumpulan dan berupaya menyesuaikan diri 
mengikut persekitaran. Majikan bidang globalisasi masa kini lebih memerlukan pekerja yang 
mempunyai elemen-elemen kemahiran generik (Suleman, 2016). Tiada disiplin yang 
dikhususkan bagi pembangunan kemahiran generic kecuali ia dibangunkan Bersama-sama 
dalam kusus yang diambil oleh graduan di institusi pengajian tinggi. Pelbagai jenis aspek 
kemahiran generik yang akan dinilai oleh setiap pelajar bergantung pada kursus yang diambil. 
Setiap kursus yang ditawarkan mempunyai kemahiran generik yang tersendiri. Dengan ini, 
ketrampilan pelajar akan diukur dari pelbagai aspek iaitu kognitif, psikomotor dan afektif. 
 
Justeru itu, kajian ini dipilih oleh penulis bertujuan untuk mengkaji sejauh mana tahap 
penguasaan kemahiran generik dari aspek kemahiran komunikasi, kemahiran kepimpinan, 
kemahiran kerja berkumpulan, kemahiran menyelesaikan masalah dan kemahiran etika dan 
profesional merentasi jabatan dikalangan pelajar Politeknik Tuanku Syed Sirajuddin sebelum 
memasuki alam pekerjaan seterusnya, melihat perbezaan yang signifikan bagi kelima-lima 
elemen kemahiran generik terhadap jantina. 
 

2. Bahan dan Metodologi 

Kajian ini merupakan penyelidikan deskriptif iaitu lebih bersifat objektif dan berorientasikan 
kepada hasil tinjauan. Rekabentuk kajian ini menggunakan kaedah kuantitatif yang bersesuaian 
dengan tujuan kajian iaitu untuk menguji tahap penguasaan kemahiran generik dalam proses 
pengajaran dan pembelajaran dikalangan pelajar Politeknik Tuanku Syed Sirajuddin, Perlis. 
Borang soal selidik diedarkan dikalangan semua pelajar Politeknik Tuanku Syed Sirajuddin 
dan dianalisis menggunakan Statistical Package for Social Science (SPSS) untuk mendapatkan 
menghasilkan statistic inferensi iaitu ujian taburan (t-test) untuk melihat sama ada terdapat 
perbezaan min signifikan antara pelajar lelaki dan perempuan bagi setiap kemahiran generik 
yang dikaji iaitu (komunikasi, kepimpinan, kerja berkumpulan, penyelesaian masalah dan etika 
dan professional).   
 
Sampel Kajian 
 
Sampel kajian daripada enam buah jabatan iaitu Jabatan Teknologi Maklumat dan Komunikasi 
(JTMK), Jabatan Kejuruteraan Elektrik (JKE), Jabatan Kejuruteraan Mekanikal (JKM), 
Jabatan Perdagangan (JP), Jabatan Pelancongan dan Hospitaliti (JPH) dan Jabatan Rekabentuk 
dan Komunikasi Visual (JRKV) yang melibatkan semua pelajar semester satu hingga semester 
enam. Jumlah populasi kajian adalah seramai 3340 orang pelajar. Berpandukan kaedah 
persampelan Krejcie dan Morgan (1970) bagi menentukan sampel kajian adalah seramai 346 
orang pelajar daripada keseluruhan populasi. Kajian ini mempunyai seramai 401 sampel kajian 
yang terdiri daripada pelbagai jabatan dan semester yang dipilih secara rawak. Kajian ini 
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dijalankan di Politeknik Tuanku Syed Sirajuddin, Perlis dan semua pelajar terlibat sebagai 
responden kajian. 
 
Instrumen kajian 
 
Instrumen kajian adalah menggunakan borang soal selidik yang diedarkan kepada responden 
kajian bagi mengumpulkan data dan maklum balas dari responden. Skala Likert 5 mata 
digunakan bagi mendapatkan maklum balas dari responden. Soal selidik kajian ini diadaptasi 
daripada beberapa kajian penyelidik terdahulu antaranya (Amiruddin et al., 2016), 
(Norzailawati Mohd Nor et al., 2008) dan (Othman & Syed Ali, 2019). Borang soal selidik ini 
terdiri daripada 6 bahagian iaitu demografi (bahagian A), kemahiran komunikasi (bahagian B), 
kemahiran kepimpinan (bahagian C),  kemahiran kerja berkumpulan (bahagian D), kemahiran 
menyelesaikan masalah (bahagian E) dan kemahiran etika dan profesional (bahagian F). Nilai 
Alpha cronbach bagi elemen-elemen yang diuji ialah 0.9 iaitu melebihi 0.6 dan elemen-elemen 
yang diuji mempunyai kebolehpercayaan yang sangat baik, efektif dan mempunyai tahap 
konsistensi yang tinggi (Lily Hanefarezan Asbulah, Maimun Aqsha Lubis, 2018). 
 
Analisis data 
 
Kajian ini merupakan kajian kuantitatif. Data dianalisis menggunakan statistikal deskriptif bagi 
menilai min, sisihan piawai dan frekuensi untuk bahagian A, B, C, D, E dan F. Statistikal 
inferensi digunakan untuk membuat analisis inferensi iaitu ujian t (t-test) untuk melihat 
perbezaan yang signifikan bagi kelima-lima elemen kemahiran generik terhadap jantina 
responden. Semua data dianalisis menggunakan Statistical Package for social science (SPSS). 
Tahap kemahiran generik bagi kelima-lima item diukur berdasarkan kepada julat interpretasi 
skor min yang digunakan dalam kajian (Mohd. Khaidir Abdul Wahab, 2019) berpandukan 
Jadual 1 dibawah. 
 

Jadual 1. Interpretasi Skor Min. 
Skor Min Interpretasi (tahap) 
1.00 hingga 2.49 Rendah dan Tidak memuaskan 
2.50 hingga 3.79 Sederhana dan Agak memuaskan 
3.80 hingga 5.00 Tinggi dan Sangat memuaskan 

 
Interpretasi skor min seperti Jadual 1 akan digunakan bagi menilai tahap penguasaan 
kemahiran generik bagi kemahiran komunikasi (bahagian B), kemahiran kepimpinan (bahagian 
C),  kemahiran kerja berkumpulan (bahagian D), kemahiran menyelesaikan masalah (bahagian 
E) dan kemahiran etika dan profesional (bahagian F) dikalangan pelajar Politeknik Tuanku 
syed Sirajuddin, Perlis. 
 

3. Keputusan 

Dalam bab ini, pengkaji akan membincangkan hasil dapatan yang diperolehi dari data analisis 
yang diperolehi menggunakan SPSS yang merangkumi faktor demografi dan lima elemen yang 
terdapat di dalam kemahiran generik.  
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3.1 Profail responden berdasarkan jantina. 
Jadual 2 menunjukkan bilangan responden berdasarkan jantina berdasarkan daripada 407 orang 
responden. Bilangan responden lelaki ialah 174 (42.8%) orang manakala jumlah responden 
perempuan ialah 233 (57.25) orang. 
 

Jadual 2. Pecahan jantina berdasarkan responden. 
Jantina Bilangan  Peratus (%) 
Lelaki 174 42.8 
Perempuan 233 57.2 

 

3.2 Profail responden berdasarkan jabatan 
Jadual 3 menunjukkan pecahan jabatan berdasarkan responden yang terdiri daripada  terdiri 
daripada enam jabatan yang terdapat di PTSS dan bilangan responden JTMK ialah 130 (31.9%) 
orang, JKE ialah 41 (10.1%), JKM ialah 42 (10.3%) orang, JP ialah 64 (15.7%), JPH ialah 75 
(18.4%), dan JRKV ialah 55 (13.5%). 
 

Jadual 3. Pecahan jabatan berdasarkan responden.  
Jantina Bilangan  Peratus (%) 
JTMK 130 31.9 
JKE 41 10.1 
JKM 42 10.3 
JP 64 15.7 
JPH 75 18.4 
JRKV 55 13.5 

 

3.3 Tahap kemahiran komunikasi dalam pengajaran dan pembelajaran. 
Jadual 4 menunjukkan min, sisihan piawai dan tafsiran min bagi setiap elemen yang diukur 
untuk mengenalpasti tahap penguasaan pelajar terhadap kemahiran generik dari aspek 
kemahiran komunikasi dalam pengajaran dan pembelajaran. Dapatan analisis membuktikan 
tahap penguasaan kemahiran generik pelajar dari aspek kemahiran komunikasi adalah pada 
tahap tinggi dengan nilai min tertinggi sebanyak 4.40 (SP=.711) bagi elemen kemahiran 
komunikasi (B6) dimana pelajar sediamaklum bahawa memberikan tumpuan ketika pensyarah 
memberikan penjelasan adalah salah satu kaedah kemahiran komunikasi. Nilai min terendah 
ialah 4.11 (SP=.795), item B3 dimana boleh berkomunikasi dalam melaksanakan 
pembentangan apabila diminta.  
 

Jadual 4. Min, Sisihan piawai dan tafsiran min tahap kemahiran komunikasi. 
Bil Item Kemahiran Komunikasi Min Sisihan 

Piawai 
Tafsiran 

Min 
B1 Saya bersedia untuk mempelbagaikan kemahiran komunikasi 

selain lisan seperti komunikasi isyarat.  
4.22 .758 Tinggi 

B2 Saya akan berusaha menjadikan kemahiran komunikasi 
sebagai satu kemahiran yang penting pada saya untuk masa 
hadapan. 

4.38 .692 
 

Tinggi 
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B3 Saya boleh berkomunikasi dalam melaksanakan 
pembentangan apabila diminta. 

4.11 .795 Tinggi 

B4 Kemahiran komunikasi yang baik boleh berinteraksi dengan 
rakan sekelas yang berlainan bangsa dan agama. 

4.38 .726 Tinggi 

B5 Saya perlu sentiasa mendengar penerangan rakan sebelum 
memberikan pendapat. 

4.37 .727 Tinggi 

B6 Memberikan tumpuan ketika pensyarah memberikan 
penjelasan adalah salah satu kaedah kemahiran komunikasi. 

4.40 .711 Tinggi 

B7 Kemahiran komunikasi boleh dibentuk dengan berkeupayaan 
melahirkan idea secara lisan dengan jelas dan baik. 

4.37 .707 Tinggi 

B8 Saya perlu bersedia menjadi penghubung bicara di antara dua 
pihak yang bertelagah. 

4.15 .811 Tinggi 

B9 Saya perlu melaksanakan perbincangan dengan rakan sewaktu 
melaksanakan amali di bengkel. 

4.31 .718 Tinggi 

B10 Saya boleh berkomunikasi yang melibatkan interaksi dengan 
pensyarah dalam sesi soal jawab. 

4.16 .786 Tinggi 

 Purata 4.28  Tinggi 
 
 
3.4 Tahap Kemahiran kepimpinan dalam pengajaran dan pembelajaran. 
 
Jadual 5 menunjukkan min, sisihan piawai dan tafsiran min bagi setiap item kemahiran 
kepimpinan yang diukur untuk mengenalpasti tahap penguasaan pelajar terhadap kemahiran 
generik dari aspek kemahiran kepimpinan dalam pengajaran dan pembelajaran. Dapatan 
analisis membuktikan tahap penguasaan kemahiran generik pelajar dari aspek kemahiran 
kepimpinan adalah pada tahap tinggi dengan nilai min tertinggi sebanyak 4.47 (SP=.707) bagi 
elemen C1 dimana pelajar tahu bahawa kerjasama dalam satu kumpulan dalam melaksanakan 
amali di bengkel adalah sangat penting dalam kemahiran kepimpinan. Nilai min terendah 
adalah pada item C4 dimana pelajar sedia kalum bahawa keupayaan menggalas tanggungjawab 
yang diberikan sebagai ketua kumpulan adalah tugas yang mudah dengan mencatat nilai min 
3.84 (SP=1.057). 

 
Jadual 5. Min, Sisihan piawai dan tafsiran min tahap kemahiran kepimpinan. 

Bil Item Kemahiran Kepimpinan Min Sisihan 
Piawai 

Tafsiran 
Min 

C1 Kerjasama dalam satu kumpulan dalam melaksanakan amali di 
bengkel adalah sangat penting dalam kemahiran kepimpinan. 

4.47 .707 Tinggi 

C2 Pemimpin yang baik akan menyelesaikan perselisihan faham 
yang dihadapi antara ahli kumpulan dengan kadar segera. 

4.46 .711 Tinggi 

C3 Saya boleh memberikan arahan kepada ahli kumpulan dalam 
pembahagian tugas sewaktu amali di bengkel. 

4.16 .830 Tinggi 

C4 Keupayaan menggalas tanggungjawab yang diberikan sebagai 
ketua kumpulan adalah tugas yang mudah. 

3.84 1.057 Tinggi 

C5 Saya perlu bersedia memberikan kerjasama yang konsisten 
selagi diperlukan oleh ahli kumpulan. 

4.36 .708 Tinggi 

C6 Saya sentiasa perlu memberikan penghargaan kepada ahli 
kumpulan yang menjalankan tugas dengan cemerlang. 

4.31 .748 Tinggi 
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C7 Saya boleh mengawal emosi terhadap ahli kumpulan 
walaupun dalam keadaan yang mencabar sewaktu 
melaksanakan kerja-kerja amali di bengkel. 

4.19 .806 Tinggi 

C8 Saya perlu menjaga hubungan yang baik sesama ahli 
kumpulan. 

4.41 .730 Tinggi 

C9 Saya boleh menerima keputusan yang telah dipersetujui oleh 
ahli kumpulan. 

4.35 .727 Tinggi 

C10 Seorang yang mempunyai kepimpinan yang cemerlang 
mampu menganalisis situasi kompleks dengan tepat dan cepat. 

4.32 .800 Tinggi 

 Purata 4.28  Tinggi 
 
3.5 Tahap Kemahiran kerja berkumpulan dalam pengajaran dan pembelajaran. 
 
Jadual 6 menunjukkan min, sisihan piawai dan tafsiran min bagi setiap item kemahiran kerja 
berkumpulan yang diukur untuk mengenalpasti tahap penguasaan pelajar terhadap kemahiran 
generik dari aspek  kemahiran kerja kumpulan dalam pengajaran dan pembelajaran. Dapatan 
analisis membuktikan tahap penguasaan kemahiran generik pelajar dari aspek kemahiran kerja 
kumpulan adalah pada tahap tinggi dengan nilai min tertinggi sebanyak 4.37 (SP=.689) bagi 
elemen D5 dimana pelajar sangat menitikberatkan kerjasama   di   dalam   kumpulan. Nilai min 
terendah adalah pada item D4 iaitu pelajar berkeupayaan dalam menyelaraskan hasil usaha 
kumpulan bagi mencapai matlamat organisasi dengan mencatat nilai min 4.27 (SP=.746). 
 

Jadual 6. Min, Sisihan piawai dan tafsiran min tahap kemahiran kerja berkumpulan.  
Bil Item Kemahiran kerja kumpulan Min Sisihan 

Piawai 
Tafsiran 

Min 
D1 Saya berkeupayaan untuk bekerja keras untuk mencapai matlamat 

kumpulan dalam tugasan yang diberikan. 
4.34 0.703 Tinggi 

D2 Saya perlu berkeupayaan memberikan sumbangan dan merancang 
terhadap keputusan kumpulan. 

4.30 
 

0.695 Tinggi 

D3 Saya berkeupayaan dalam melaksanakan proses sumbang saran di 
antara ahli di dalam kumpulan. 

4.28 0.718 Tinggi 

D4 Saya berkeupayaan dalam menyelaraskan hasil usaha kumpulan bagi 
mencapai matlamat organisasi. 

4.27 0.746 Tinggi 

D5 Sentiasa memberikan   kerjasama   di   dalam   kumpulan sangat 
dititikberatkan dalam kemahiran kerja berkumpulan. 

4.37 0.689 Tinggi 

D6 Saya boleh bekerja dengan rakan dari pelbagai peringkat umur, 
jantina, bangsa dan agama. 

4.31 0.714 Tinggi 

D7 Saya perlu menyesuaikan diri dengan cepat dengan ahli kumpulan 
yang lain. 

4.29 0.750 Tinggi 

D8 Saya berkeupayaan untuk melaksanakan perbincangan di antara ahli 
kumpulan dalam menyelesaikan masalah yang diberikan. 

4.28 0.725 Tinggi 

D9 Saya berkeupayaan untuk membezakan kebaikan dan keburukan bagi 
keputusan yang telah diambil oleh ahli kumpulan. 

4.29 0.701 Tinggi 

D10 Pemikiran kreatif dan perbincangan dengan ahli kumpulan akan 
memupuk kerjasama yang baik dalam menyelesaikan tugasan dengan 
lebih mudah. 

4.35 0.707 Tinggi 

 Purata 4.30  Tinggi 
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3.6 Tahap Kemahiran menyelesaikan masalah dalam pengajaran dan pembelajaran. 
 
Jadual 7 menunjukkan min, sisihan piawai dan tafsiran min bagi setiap item kemahiran 
menyelesaikan masalah.  yang diukur untuk mengenalpasti tahap penguasaan pelajar terhadap 
kemahiran generik dari aspek kemahiran menyelesaikan masalah dalam pengajaran dan 
pembelajaran. Dapatan analisis menunjukkan tahap penguasaan kemahiran generik pelajar dari 
aspek kemahiran menyelesaikan masalah adalah pada tahap tinggi dengan nilai min tertinggi 
sebanyak 4.47 (SP=.707) bagi elemen E3 dimana pelajar berupaya menyemak semula proses 
penyelesaian masalah dengan mengekalkan kebaikan dan menambah baik proses yang telah 
dijalankan. Nilai min terendah adalah pada item E7 iaitu pelajar mampu menyelesaikan 
masalah yang rumit dalam masa yang sangat lama dengan mencatat nilai min 4.09 (SP=0.829). 
 

Jadual 7. Min, Sisihan piawai dan tafsiran min tahap kemahiran menyelesaikan masalah.  
Bil Item Kemahiran Menyelesaikan Masalah Min Sisihan 

Piawai 
Tafsiran 

Min 
E1 Saya berkeupayaan untuk menyelesaikan masalah yang 

diberikan dalam masa yang ditetapkan. 
4.14 0.77 Tinggi 

E2 Saya berupaya untuk mengenal pasti maklumat yang 
diperlukan dalam menyelesaikan masalah. 

4.21 0.749 Tinggi 

E3 Saya perlu menyemak semula proses penyelesaian masalah 
dengan mengekalkan kebaikan dan menambah baik proses 
yang telah dijalankan. 

4.30 0.706 Tinggi 

E4 Saya akan menggunakan teknik menyoal kepada diri sendiri 
dalam menyelesaikan masalah sewaktu diberikan tugasan. 

4.25 0.757 Tinggi 

E5 Saya boleh merancang strategi yang boleh digunakan dan 
diterima oleh individu yang terlibat dalam menyelesaikan 
masalah. 

4.18 0.763 Tinggi 

E6 Saya mampu menunjukkan pemikiran kritis dan kreatif dalam 
menyelesaikan tugasan yang diberikan. 

4.18 0.79 Tinggi 

E7 Saya mampu menyelesaikan masalah yang rumit dalam masa 
yang sangat lama. 

4.09 0.829 Tinggi 

E8 Saya mampu untuk membangunkan proses yang efektif untuk 
menyelesaikan masalah. 

4.14 0.787 Tinggi 

E9 Saya berupaya memilih beberapa kaedah yang sesuai dalam 
menyelesaikan masalah. 

4.23 0.729 Tinggi 

E10 Saya boleh membuat penilaian untuk proses yang dijalankan 
dalam menyelesaikan masalah. 

4.22 0.737 Tinggi 

 Purata 4.19  Tinggi 
 
3.7 Tahap Kemahiran etika dan profesional dalam pengajaran dan pembelajaran. 
 
Jadual 8 menunjukkan min, sisihan piawai dan tafsiran min bagi setiap item kemahiran etika 
dan profesional yang diukur untuk mengenalpasti tahap penguasaan pelajar terhadap 
kemahiran generik dari aspek kemahiran etika dan profesional dalam pengajaran dan 
pembelajaran. Dapatan analisis membuktikan tahap penguasaan kemahiran generik pelajar dari 
aspek kemahiran etika dan profesional secara purata pada tahap tinggi dengan nilai min 
tertinggi sebanyak 4.40 (SP=.691) bagi elemen F7 dimana pelajar tahu bahawa disiplin yang 
baik dalam membentuk personaliti yang cemerlang wujud dalam kemahiran etika dan 
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professional. Nilai min terendah (sederhana) adalah pada item F2 dimana pelajar tidak boleh 
menghormati orang yang mempunyai bakat yang lebih daripadanya dengan mencatat nilai min 
3.11 (SP=1.523). 
 

Jadual 8. Min, Sisihan piawai dan tafsiran min tahap kemahiran etika dan profesional.  
Bil Item Kemahiran etika dan profesional Min Sisihan 

Piawai 
Tafsiran 

Min 
F1 Saya berkeupayaan   untuk   menjadi   seorang   yang 

mempunyai peribadi yang berkeyakinan tinggi dalam segala 
aspek. 

4.20 0.755 Tinggi 

F2 Saya tidak boleh menghormati orang yang mempunyai bakat 
yang lebih daripada saya. 

3.11 1.523 Sederhana 

F3 Saya telah dimaklumkan tentang berpakaian kemas 
mengikut peraturan yang ditetapkan dalam menghadiri 
kuliah dan bengkel. 

4.37 0.740 Tinggi 

F4 Saya perlu bersikap positif untuk membentuk sikap dan 
tingkah laku yang baik. 

4.38 0.712 Tinggi 

F5 Saya boleh menerima teguran daripada orang lain walau 
dalam keadaan emosi tidak stabil ketika itu. 

4.20 0.803 Tinggi 

F6 Saya sentiasa diterapkan nilai-nilai murni samada di dalam 
kelas mahupun di bengkel] 

4.35 0.714 Tinggi 

F7 Disiplin yang baik dalam membentuk personaliti yang 
cemerlang wujud dalam kemahiran etika dan professional. 

4.40 0.691 Tinggi 

F8 Saya tidak boleh menerima teguran daripada orang lain 
walau dalam keadaan emosi tidak stabil ketika itu. 

3.33 1.467 Sederhana 

 Purata 4.04  Tinggi 
 
3.8 Analisis Inferensi (ujian-t) 
 
Jadual 9 menunjukkan analisa ujian-t bagi mendapatkan perbezaan nilai min kemahiran generik 
dengan jantina pelajar terhadap lima aspek kemahiran generik iaitu kemahiran komunikasi, 
kemahiran kepimpinan, kemahiran kerja berkumpulan, kemahiran menyelesaikan masalah dan 
kemahiran etika dan profesional menggunakan aras keertian signifikan 0.05. Dapatan kajian 
menunjukkan nilai p bagi kemahiran generik (komunikasi, kepimpinan, kerja kumpulan dan 
menyelesaikan masalah) terhadap jantina ialah p > α 0.05. Ini menunjukkan tidak terdapat 
perbezaan yang signifikan bagi keempat-empat elemen terhadap pelajar lelaki dan perempuan. 
Dapatan kajian bagi kemahiran etika dan professional menunjukkan nilai p = 0.01 < α 0.05, 
menunujukkan terdapat perbezaan yang signifikan terhadap pelajar lelaki dan perempuan. 
 

Jadual 9. Analisa ujian-t membandingkan nilai min kemahiran generik dengan jantina. 
Kemahiran Generik Jantina N Min Sisihan 

Piawai 
t Sig 

(2-tailed) 
Kemahiran Komunikasi Lelaki 174 4.35 .5817 1.780 0.76 

Perempuan 233 4.24 .6839 1.822  
Kemahiran Kepimpinan Lelaki 174 4.34 .65484 1.476 1.41 

Perempuan 233 4.24 .6620 1.479  
Kemahiran Kerja Berkumpulan Lelaki 174 4.36 .61678 1.485 1.38 

Perempuan 233 4.26 .6560 1.499  
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Kemahiran Menyelesaikan Masalah Lelaki 174 4.27 .6556 2.174 .030 
Perempuan 233 4.13 .6820 2.186  

Kemahiran Etika dan Profesional Lelaki 174 4.12 .6442 3.368 .001 
Perempuan 233 3.89 .6969 3.407  

* Signifikan pada aras keertian .05 
 

4. Perbincangan 

Hasil kajian daripada ke lima-lima aspek kemahian generik yang dikaji telah mencapai objektif 
yang telah ditetapkan. Purata tahap penguasaan bagi kemahiran generik terhadap pelajar di 
Politeknik Tuanku Syed Sirajuddin yang melibatkan enam jabatan yang pilih secara rawak 
adalah berada pada tahap yang tinggi.  
 
Tahap penguasaan kemahiran generik pertama yang dikaji ialah kemahiran komunikasi yang 
mencatat purata min 4.28 (tinggi). Min tertinggi bagi item yang diukur ialah bagi elemen   B6 
iaitu “memberikan tumpuan ketika pensyarah memberikan penjelasan adalah salah satu kaedah 
kemahiran komunikasi”.Pendapat pengkaji, ini adalah kerana tumpuan yang diberikan didalam 
kelas mampu membantu pelajar melibatkan diri secara aktif didalam sesi soal jawab antara 
pelajar dan pensyarah yang lebih berkesan dan secara tidak langsung dapat membantu pelajar 
lebih memahami kursus yang dipelajari. Kesedaran yang tinggi dalam kemahiran komunikasi 
dikalangan pelajar didorong oleh motivasi diri yang kuat serta keyakinan diri yang tinggi  
(Marliana Musa & Ahmad Esa, 2009). Min kemahiran komunikasi tertinggi yang diperolehi 
adalah item kemahiran interaksi dikalangan pelajar dan pensyarah dimana kecenderungan 
komunikasi yang berkesan akan tercetus sekiranya dua pihak memahami perkara yang ingin 
disampaikan (Amiruddin et al., 2016). 
 
Tahap penguasaan generik kedua yang dikaji ialah kemahiran kepimpinan yang mencatat 
purata min 4.28 (tinggi). Elemen C1 mencatat min tertinggi iaitu “kerjasama dalam satu 
kumpulan dalam melaksanakan amali di bengkel adalah sangat penting dalam kemahiran 
kepimpinan”. Catatan tertinggi ini adalah kerana kebanyakan kursus yang melibatkan bengkel 
di Politeknik Tuanku Syed Sirajuddin akan dilaksanakan secara berkumpulan dan setiap ahli 
didalam kumpulan akan memainkan peranan yang berbeza. Hasil yang diperolehi dari setiap 
ahli dalam kumpulan akan digabungkan dan dibentang didalam kelas, dengan cara itu, 
kemahiran kepimpinan akan tercetus secara tidak langsung sebelum perbentangan 
dilaksanakan bagi mendapatkan markah yang terbaik bagi setiap tugasan kumpulan yang 
diberikan oleh pensyarah. Kepimpinan merupakan satu proses bagi setiap individu dalam 
mencipta idea-idea yang baru, kreatif dan inovatif untuk kecemerlangan organisasi (Harvard, 
2012). 
  
Tahap penguasaan generik ketiga yang dikaji ialah kemahiran berkumpulan yang mencatat 
purata min 4.30 (tinggi). Elemen D5 mencatat min tertinggi ialah “sentiasa memberikan   
kerjasama   di   dalam   kumpulan sangat dititikberatkan dalam kemahiran kerja berkumpulan”. 
Pendapat penulis mengenai item D5 yang memperolehi nilai min tertinggi kerana rubrik yang 
digunapakai bagi menilai pemarkahan pelajar adalah secara individu tetapi hasil tugasan dilihat 
secara berkumpulan, pemarkahan yang tinggi memerlukan setiap komitmen dari setiap ahli 
kumpulan bagi memperolehi markah yang tinggi didalam kerja kursus. Pembelajaran secara 
berkumpulan semasa proses pengajaran dan pembelajaran yang berkesan, membolehkan 
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pelajar itu sendiri kerap merujuk kepada rakan-rakan yang lain sekiranya menghadapi 
kesukaran dalam tugasan yang diberikan (Marliana Musa & Ahmad Esa, 2009).    
 
Tahap penguasaan generik keempat yang dikaji ialah kemahiran menyelesaikan masalah yang 
mencatat purata min 4.19 (tinggi). Elemen D5 mencatat min tertinggi ialah “saya perlu 
menyemak semula proses penyelesaian masalah dengan mengekalkan kebaikan dan menambah 
baik proses yang telah dijalankan”. Dapatan kajian ini disokong dengan dapatan kajian yang 
dilaksanakan oleh (Amiruddin et al., 2016; Othman & Syed Ali, 2019). Menurut (Lisa 
Gueldenzoph Snyder & Mark J. Snyder, 2008), proses kemahiran pemikiran kritis dan 
penyelesaian masalah perlu diperkembangkan, diamalkan dan disepadukan secara berterusan 
ke dalam kurikulum untuk melibatkan pelajar dalam pembelajaran aktif.  
 
Tahap penguasaan generik kelima yang dikaji ialah kemahiran etika dan profesional yang 
mencatat purata min 4.04 (tinggi), namun terdapat dua item yang berada pada tahap sederhana 
iaitu item F2 “Saya tidak boleh menghormati orang yang mempunyai bakat yang lebih daripada 
saya” dan item F8 “Saya tidak boleh menerima teguran daripada orang lain walau dalam 
keadaan emosi tidak stabil ketika itu”. Pendapat penulis, penyumbang kepada min sederhana 
yang diperolehi ini adalah kerana amalan tegur menegur tidak diamalkan dan sering dikaitkan 
dengan ego dan emosi. Amalan saling menegur dapat memberikan manfaat kea rah kebaikan, 
namun adab dan akhlak dalam menyampaikan teguran mestilah sentiasa dipelihara. Sekiranya 
ianya tidak dipelihara, akan berlaku seperti beberapa pemerintahan zaman dahulu yang 
mengalami kejatuhan akibat keengganan kelompok tertentu untuk berlapang dada dan berjiwa 
besar dalam mendengar saranan, nasihat dan teguran yang disampaikan oleh para ilmuan yang 
ikhlas dan jujur (Datuk Mohd Ajib Ismail, 2022). 
  
Dapatan analisa ujian-t yang digunakan bagi mendapatkan perbezaan nilai min untuk 
kemahiran generik (komunikasi, kepimpinan, kerja kumpulan dan menyelesaikan masalah) 
terhadap jantina ialah p > α 0.05, menunjukkan tidak terdapat perbezaan yang signifikan bagi 
keempat-empat elemen terhadap jantina pelajar. Walaupun demikian, kemahiran generik yang 
kelima iaitu kemahiran etika dan professional menunjukkan terdapat perbezaan yang signifikan 
terhadap pelajar lelaki dan perempuan apabila mendapat nilai p = 0.01 < α 0.05. Dapatan ini 
tidak disokong dengan kajian yang dibuat oleh pengkaji terdahulu iaitu (Amiruddin et al., 2016; 
Megat Aman Zahiri Megat Zakaria et al., 2007; Norzailawati Mohd Nor et al., 2008) namun 
disokong dengan kajian yang dilaksanakan oleh (Nur Amirah Amiruddin et al., 2006).  
 

5. Kesimpulan 

Pelaksanaan kemahiran generik seiring dengan pembangunan sahsiah untuk melahirkan 
seorang pekerja yang seimbang dari segi intelek, jasmani, emosi dan rohani selain 
berketrampilan. Elemen-elemen ini sangat penting dalam era pembangunan negara yang pesat 
membangun bagi menghadapi persaingan global yang sihat pada masa kini (Abdul Hannan et 
al., 2018). Tahap penguasaan kemahiran generik yang tinggi terhadap pelajar di Politeknik 
Tuanku Syed Sirajuddin secara tidak langsung membuktikan bahawa, telah bersedia untuk 
menempuhi era persaingan global pada masa akan datang. Kajian ini penting bagi mengetahui 
keberkesanan kemahiran generik pelajar terhadap pelbagai kemahiran, dalam mencapai moto 
PTSS iaitu ilmu pemangkin pembangunan. Pembentukkan dan perlaksanaan kemahiran 
generik semasa proses pengajaran dan pembelajaran di institusi Pendidikan merupakan nadi 
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utama dalam nilai tambah bagi seseorang mahasiswa dalam menempuhi alam pekerjaan. 
(Norsela Binti Abdul Manaf et al., 2021). 
 
Penghargaan 
Penyelidik ingin mengucapkan terima kasih kepada keluarga yang banyak memberi galakan, 
sokongan dan semangat tanpa jemu, kakitangan Unit Penyelidikan Inovasi dan Kecemerlangan 
(UPIK) yang telah membantu memudahkan perjalanan proses penyelidikan di PTSS dan majlis 
perwakilan pelajar PTSS yang membantu dalam penyebaran soalan kaji selidik dikalangan 
pelajar PTSS. 
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Abstrak: Penyelenggaraan turapan jalan adalah sangat penting untuk memanjangkan jangka 
hayat turapan dan juga untuk memelihara jalan agar berfungsi dengan baik, selamat, dan selesa 
kepada pengguna jalan raya. Secara umumnya, pengabaian atau melambatkan aktiviti 
penyelenggaraan jalan raya boleh meningkatkan kos penyelenggaraan dan juga memberi kesan 
negatif atau masalah pengguna jalan raya. Kajian ini bertujuan untuk menilai keadaan turapan 
Jalan Bandar Baru Bangi sepanjang 3 kilometer. Tujuan utama kajian ini dijalankan adalah 
untuk mengenalpasti jenis-jenis kegagalan turapan dan menentukan kaedah penyelenggaraan 
yang sesuai dilaksanakan untuk menangani masalah kerosakan permukaan jalan turapan. 
Kajian ini memberi tumpuan kepada kaedah pemerhatian dan penilaian tapak untuk turapan 
boleh lentur di sepanjang laluan jalan kajian dengan merujuk kepada garis panduan daripada 
“A Guide To Visual Assessment Of Flexible Pavement Surface Condition”( JKR 20709-2060-
92). Dari kajian ini, jenis kerosakan turapan yang biasa telah ditemui pada jalan kajian telah 
direkodkan antaranya adalah keretakan, kerosakan permukaan, ubah bentuk permukaan, 
tampalan, lelubang dan kerosakan tebing. Kerosakan keseluruhan paling banyak berlaku pada 
jalan Inbound iaitu 50.6% berbanding 49.3% di jalan Outbound. Majoriti kerosakan turapan 
berlaku sepanjang jalan Inbound, yang mana 20% keretakan, 22% kerosakan permukaan, 3% 
bagi tampalan dan lelubang serta 1% kerosakan tebing dan ubahbentuk permukaan. Mengikut 
tahap-tahap kerosakan, kerosakan tahap rendah mencatat 34.4%, kerosakan tahap sederhana 
48% dan kerosakan tahap tinggi adalah 17.5%. Dalam kajian ini didapati kerosakan jenis 
keretakan adalah paling tinggi direkodkan disebabkan oleh akibat tekanan daripada beban 
trafik yang dikenakan secara berterusan.. 
 
Kata Kunci: Penyelenggaraan turapan; Penyelenggaraan jalan; Tekanan beban trafik  
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1. Pengenalan 

Struktur turapan kebiasaanya direka bentuk untuk memenuhi hayat perkhidmtatan dengan 
mengambil kira kualiti bahan yang digunakan dan faktor persekitaran (Hatmoko et al. 2019) . 
Keadaan permukaan turapan jalan adalah parameter yang digunakan untuk menentukan kualiti 
sistem lalu lintas jalan raya . Dalam kajian ini keadaan permukaan turapan yang diperiksa ialah 
geseran turapan, kekasaran dan alur (Deme 2020). Kesan kerosakan permukaan turapan 
terhadap kemalangan jalan raya menjadi kebimbangan semua pengguna. Struktur turapan jalan 
dibuat daripada pelbagai lapisan bahan yang diproses dan dipadatkan dalam ketebalan yang 
berbeza terutamanya bagi menyokong muatan kenderaan serta memberikan kualiti pemanduan 
yang lancar (Dhir et al. 2019). Walaupun lapisan turapan jalan telah dipadatkan dengan baik 
dan diklasifikasikan sebagai sangat sesuai untuk menampung bebanan lalu lintas secara tidak 
langsung ia juga berkait dengan kegagalan turapan jalan. Kegagalan turapan jalan berlaku 
sebaik sahaja permukaan turapan tidak lagi mengekalkan bentuk asalnya dan membentuk 
tegasan bahan. Apabila turapan mencapai hayat tamatnya , permukaan turapan jalan tidak lagi 
dapat memberi kelancaran terhadap pengguna jalan (Chu & Fwa 2016).  
 
Turapan ialah permukaan jalan yang dibuat tahan lasak dan boleh digunakan untuk menampung 
beban trafik ke atasnya. Turapan memberikan geseran kepada kenderaan sekaligus memberikan 
keselesaan kepada pemandu dan memindahkan beban lalu lintas dari permukaan atas kepada 
tanah semulajadi. Pada awalnya, sebelum lalu lintas kenderaan menjadi paling biasa, laluan 
batu buntar adalah biasa untuk kereta haiwan dan pejalan kaki. Kebiasaanya, turapan 
digunakan oleh kenderaan dan pejalan kaki. Perkara yang menjadi keutamaan dalam 
rekabentuk turapan adalah saliran air ribut dan keadaan persekitaran. Turapan lebuhraya ialah 
struktur yang terdiri daripada lapisan bahan yang diproses di atas subgred tanah semula jadi 
dimana fungsi utamanya adalah untuk meratakan beban kenderaan kepada subgred. Struktur 
turapan seharusnya menyediakan kualiti permukaan yang baik, rintangan gelincir yang 
mencukupi, ciri pemantulan cahaya yang menggalakkan dan bunyi yang rendah pencemaran. 
Matlamat utama adalah untuk memastikan bahawa tegasan yang diberikan kepada beban roda 
dapat dikurangkan dengan secukupnya supaya ia tidak melebihi kapasiti galas subgred (Mohod 
& Kadam 2016). 
 
Pandey et al. (2021) menyatakan turapan tegar diberi nama disebabkan fakta bahawa struktur 
turapan terpesong sangat sedikit di bawah beban oleh kerana modulus elastik yang tinggi di 
permukaan lapisan.  Turapan tegar adalah istilah teknikal yang digunakan di mana jalan yang 
dibina adalah daripada konkrit. Jalan-jalan ini memberikan bentuk penampilan yang sangat 
menarik. Turapan tegar tidak mengukur tahap fleksibiliti sebagai perbandingan dengan turapan 
anjal. Turapan tegar pada asasnya terbentuk daripada simen konkrit atau papak konkrit 
bertetulang sama ada daripada konkrit pelan, bertetulang atau prategasan. Antara ciri-ciri 
turapan tegar sering dikaitkan dengan kekuatan lentur dan ketegaran yang mengakibatkan 
beban diagihkan ke atas kawasan subgred yang lebih luas. Kajian ini adalah bertujuan bagi 
mengenalpasti jenis kerosakan jalan di Bandar Baru Bangi.  Selain itu, kajian ini akan 
mengenalpasti kaedah penyelenggaraan jalan yang dilakukan oleh pihak Jabatan Kerja Raya 
Daerah Hulu Langat. 
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2. Metodologi 

Secara amnya, kajian kes bagi mengenalpasti jenis-jenis kerosakan turapan jalan seperti 
keretakan, ubahbentuk permukaan, kerosakan permukaan, penampalan, lelubang dan 
kerosakan tepi jalan di daerah Bandar Baru Bangi adalah dengan menggunakan kaedah 
pemerhatian yang mana dilaksanakan melalui pandangan mata di tapak kajian dengan merujuk 
garis panduan Jabatan Kerja Raya Malaysia iaitu “A Guide To Visual Assessment Of Flexible 
Pavement Surface Conditions, 1992”. Untuk melaksanakan kajian ini, beberapa pendekatan 
telah diambil bagi mencapai objektif kajian. Pada peringkat awal, pelaksanaan kajian yang 
dijalankan adalah berdasarkan kepada berkaitan dan mengumpul data-data yang diperlukan 
menerusi kajian terdahulu yang diperolehi dari pihak yang terlibat iaitu Jabatan Kerja Raya 
(JKR). Kajian yang dilakukan ini hanya bertumpu kepada kerosakan permukaan jalan berturap 
di kawasan Jalan P10/10 Bandar Baru Bangi, Selangor seperti Rajah 1 dan Rajah 2 di bawah.  
 

      
                                                                                             
        Rajah 1 Peta Kawasan Kajian                 Rajah 2 Ringkasan Lakaran Kawasan Kajian 
                             
 
Aturcara kerja yang akan dijalankan di tapak untuk mendapatkan data akan dijalankan seperti 
Rajah 3 berikut : 
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Rajah 3 Aturcara kerja di tapak kajian 
 
Semua maklumat penilaian yang diperolehi di setiap 20 meter akan memberikan penilaian 
keadaan fizikal kerosakan turapan jalan dan setiap perincian yang berkaitan akan menentukan 
jenis-jenis kerosakan turapan jalan yang berlaku dan faktor-faktor penyebab berlakunya 
masalah ini dapat dikenalpasti dengan merujuk garis panduan daripada “A Guide To Visual 
Assessment Of Flexible Pavement Surface Condition”( JKR 20709-2060-92).    
 
Kaedah temubual atau temuramah merupakan salah satu cara yang terbaik bagi pengumpulan 
data untuk mengealpasti kaedah penyelenggaraan yang biasa dilakukan bagi jalan-jalan di 
Daerah Hulu Langat. Beberapa pihak terlibat secara langsung dan tidak langsung sepanjang 
proses pengumpulan data dilaksanakan. Segala maklumat yang diperolehi hasil temubual akan 
direkodkan termasuklah tahap kerosakan turapan, punca atau sebab berlakunya kerosakan 
turapan jalan serta kaedah penyelenggaraan dan pemuliharaan yang digunapakai yang sesuai 
di sepanjang jalan kajian. Kaedah temuramah ini melibatkan beberapa pihak termasuklah 
pegawai JKR Hulu Langat iaitu Ir. Muhammad Azhar Bin Azizan yang merupakan Jurutera 
Fasiliti di JKR Hulu Langat, temuramah ini dilakukan pada 13 Jun 2022 bertempat di Unit 
Senggara, JKR Hulu Langat .  
 
 
 
 
 
 

Kajian di tapak menggunakan kaedah pemerhatian dan 
pengukuran 

Pembantu C akan bergerak ke hadapan dengan menolak pita 
penyukat di setiap 20 meter dan akan ditanda dengan 

menggunakan kapur putih 

Pembantu B dan penulis akan bergerak bersama-sama 
disamping pembantu B akan mengukur lebar jalan dan bahu 

jalan. Keluasan kerosakan jalan akan diukur dan dinilai 

Kaedah ini akan diulang pada setiap penghujung pecahan 
jalan  

Analisis Data 
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3. Hasil Kajian  

3.1 Jumlah segmen kerosakan  
 
Daripada keseluruhan 150 segmen jalan kajian yang terlibat, hanya 102 segmen atau 68% 
terlibat dengan kerosakan turapan yang mana meliputi 35% atau 52 segmen di Inbound dan 
33% atau 50 segmen di Outbound. Sebanyak 32% atau 48 segmen menunjukkan tiada 
kerosakan turapan direkodkan pada Inbound dan Outbound. Ringkasan daripada hasil kajian 
pada jalan Inbound dan Outbound dikelaskan seperti Jadual 1. 
  

Jadual 1 Jumlah segmen dan peratusan kerosakan 

Jenis Kerosakan Jumlah segmen 

Inbound Outbound 

Tiada Kerosakan 23 25 

Kerosakan 52 50 

Jumlah 75 75 

 

3.2 Jenis-jenis kerosakan turapan jalan  
 

 
Rajah 4 Taburan peratusan jenis kerosakan jalan kajian (Inbound dan Outbound) 

 
Hasil daripada keputusan analisis yang dijalankan, sebanyak 148 bilangan kerosakan daripada 
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102 segmen dikenalpasti. Secara keseluruhan, kerosakan jenis keretakan merekodkan jumlah 
kerosakan paling tinggi berbanding jenis kerosakan lain iaitu sebanyak 45% melibatkan 30 
keretakan didapati di Inbound dan 37% keretakan berlaku di Outbound. Peratusan bagi 
kerosakan sebenar seeperti ubahbentuk permukaan adalah 3% manakala kerosakan permukaan 
adalah sebanyak 41%. Bagi jenis kerosakan penampalan adalah 5% dan kerosakan akibat 
lelubang dan kerosakan tebing adalah 3%. Hasil pemerhatian di tapak kajian didapati 
kenderaan berat seperti lori membawa muatan yang berat melalui jalan Inbound dan Outbound. 
Hal ini selaras dengan penyataan (Adlinge & Gupta 2009), yang menyatakan berat beban trafik 
mempengaruhi tahap kerosakan jalan yang dilaluinya. 
 
 

3.3 Tahap kerosakan (severity level) Turapan Jalan  
 

 
Rajah 5 Taburan kerosakan jalan kajian (Inbound) 
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Rajah 6 Taburan kerosakan jalan kajian (Outbound) 
 

4. Perbincangan 

Secara keseluruhan, tahap-tahap kerosakan (severity level) pada kedua-dua jalan (Inbound dan 
Outbound) telah dikenalpasti melalui kajian ini. Dalam setiap segmen terdapat lebih daripada 
satu kerosakan dikenalpasti. Kerosakan tahap rendah (low severity level) mencatat 34.4% atau 
51 kerosakan direkodkan, tahap sederhana (medium severity level) 48% atau 71 kerosakan 
direkodkan dan bagi kerosakan tahap tinggi (high severity level) adalah 17.5% atau 26 
kerosakan direkodkan terlibat dengan kerosakan turapan. 
 
Kerosakan permukaan (surface defects) melibatkan kerosakan jenis ternyahlapisan 
(delamination) paling banyak iaitu melibatkan 43 segmen jalan. Semasa pemerhatian yang 
dibuat di tapak kajian, jumlah kerosakan ternyahlapisan yang mempunyai tahap kerosakan 
sederhana (medium severity level) adalah paling banyak iaitu 32 segmen jalan yang mana setiap 
satunya berkeluasan antara 1meter persegi sehingga 2 meter persegi. Selain itu, kelihatan 
butiran batu-batu kecil terkeluar dari turapan bitumen. Hal ini disokong oleh pendapat (Kazi 
Tamrakar 2019), menyatakan ternyahlapisan berlaku disebabkan oleh lapisan permukaan yang 
lemah akibat daripada kehadiran air di antara lapisan asfalt dan permukaan batu baur yang 
menyebabkan ikatan lekitan antara permukaan batu baur dan asfalt berpecah atau terurai. 
Taburan peratusan tahap kerosakan turapan secara keseluruhan di Inbound dan Outbound dapat 
dirumuskan seperti di Rajah 5 dan Rajah 6. 
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Daripada data yang diperolehi kerosakan jenis keretakan banyak direkodkan pada kedua-dua 
jalan kajian iaitu di Inbound dan Outbound berbanding dengan jenis kerosakan lain. Kerosakan 
jenis keretakan yang dikenalpasti di jalan kajian adalah kerosakan retak memanjang, retak blok, 
retak buaya dan retak bulan sabit. Kerosakan kerap berlaku pada jarak lingkungan 1.0 
Kilometer pertama iaitu melibatkan segmen pertama sehingga segmen ke-50. Ini kerana pada 
arah tersebut terdapat industri besar dan terdapat beberapa buah kilang. Ini bertepatan dengan 
pendapat (Zumrawi 2016), menyatakan tekanan daripada beban gandar yang berlebihan dan 
kerap boleh mengakibatkan struktur turapan menjadi lemah dan boleh menyebabkan keretakan 
turapan berlaku. Rajah 7 sehingga Rajah 10 menunjukkan kerosakan yang dapat dikenalpasti 
di kawasan kajian.  
 
 

     
                 Rajah 7   Retak Blok                                     Rajah 8   Retak Memanjang 
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               Rajah 9   Retak Buaya                                     Rajah 10   Ternyahlapisan  
     

5. Kesimpulan 

Daripada keseluruhan 150 segmen jalan kajian yang terlibat, hanya 102 segmen atau 68% 
terlibat dengan kerosakan turapan yang mana meliputi 35% atau 52 segmen di Inbound dan 
33% atau 50 segmen di Outbound. Sebanyak 32% atau 48 segmen menunjukkan tiada 
kerosakan turapan direkodkan pada Inbound dan Outbound.Hasil daripada keputusan analisis 
yang dijalankan, sebanyak 148 bilangan kerosakan daripada 102 segmen dikenalpasti. Secara 
keseluruhan, kerosakan jenis keretakan merekodkan jumlah kerosakan paling tinggi 
berbanding jenis kerosakan lain iaitu sebanyak 45% melibatkan 30 keretakan didapati di 
Inbound dan 37% keretakan berlaku di Outbound.Bagi jangka masa panjang untuk mengatasi 
masalah kerosakan turapan pada jalan kajian supaya tidak berulang, kajian trafik seperti untuk 
mengambil isipadu dan ciri-ciri kenderaan yang melalui jalan tersebut perlu dijalankan bagi 
memastikan jalan tersebut sesuai untuk menampung beban trafik yang banyak pada masa akan 
datang sekaligus dapat mengurangkan kerosakan turapan daripada terus berlaku. 
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Abstract: The use and application of digital tools to improve the process of delivering and 
operating the built environment is known as digital construction. The construction industry in 
Malaysia has been slow to adopt technology, but it is poised to see the integration of several 
digital technologies. The advantages of digitalization in the construction industry include 
increased productivity, profitability, and firm innovation capabilities. This study aims to 
develop E-Workforce Tracking System (E-WITS) for project monitoring in the construction 
industry. Quantitative data were statistically examined using descriptive analysis (mean, 
standard deviation) and internal consistency using the Cronbach alpha value. The value of 
Cronbach’s Alpha is 0.75 for the 20 numbers of questions which means that the questionnaire 
has excellent consistency. The result shows that respondent preferred using E-WITS (Mean = 
4.929, SD = 0.196) compare with existing method (Mean=1.161, SD = 0.211). This means that 
E-WITS was more effective compared with the existing method. E-WITS was highly 
recommended to be used by personnel in the industry since the users are highly satisfied with 
this user-friendly website tracking system. 
 
Keywords: E-Workforce Tracking System; Digitalization; Quantitative; Monitoring 

1. Introduction 

The construction sector is experiencing a wave of innovation due to the introduction of new 
materials and energy sources, design concepts, digital technological advancements, and big 
data. Creating technology is not an easy undertaking that requires careful attention to detail. 
By doing this, the project will be carried out efficiently and to the best of its capacity. To find 
the best methods for executing a new project or technology and addressing its limitations, 
researchers and investors must work efficiently together. Technology is one of the sustainable 
techniques that might help the building sector. Technology development is necessary for the 
construction sector to grow sustainably. Therefore, scientific, and progressive theories should 
be established, and new technologies, processes, materials, operational concepts, and 
management modes should be implemented (Tung et al., 2021). 
 
While assessing the causes and effects of delays in the Malaysian construction industry, a study 
discovered ten most problematic factors. These issues include the contractor's poor site 
management, poor contractor experience, insufficient client finance and payments for 

mailto:email@xxxx.com
mailto:armanmeohan@gmail.com
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completed work, problems with subcontractors, material shortages, labour supply, equipment 
availability and failure, a lack of communication between parties, and mistakes during the 
construction stage (Olanipekun & Sutrisna, 2021; Wang et al., 2022).  
 
Therefore, after looking at the failures and problems that occur in our country and abroad, the 
idea arose to create a website-based platform named Electronic Workforce Integration 
Tracking System (E- WITS) that is expected to help and address related problems. E- WITS 
are created to resolve such issues and weaknesses by way of monitor and track work progress 
and storing documents digitally. It can become an integration platform between the person in 
charge and workers involve in every single project. It also acts as an alert to the individuals 
involved to complete the work according to the planned time and ensure that the project journey 
is always on track. While at the same time, it also can solve sustainable issues as it can bring 
savings in the use of paper, which causes waste and danger to the environment. The aim of this 
study is to investigate the effectiveness of the E-WITS.  
 

2. IR 4.0 and It Future in the Construction Industry 

 
Smart construction is an inevitable trend for the future development of the construction 
industry. In Malaysia, smart construction has already been applied to projects. According to 
Lyu (2021), the smart site system uses internet technology and collects real-time information 
data on construction site personnel, machinery, and equipment as well as other key elements. 
The system uses big data, cloud computing and other technologies for rapid analysis and 
processing. An increase in the implementation of smart construction could potentially improve 
the quality of workers, equipment, safety and quality in comprehensive and timely manner, 
which could improve the digitalization, refinement and intelligent management of construction 
(Papadonikolaki et al., 2022; Sepasgozar & Davis, 2019). 
 
During the digital transformation process, digital tools such as materials procurement digital 
platforms, industrial robots and drones, digital marketing, service digital tools, and BIM 
infrastructure are used (Gamage, 2021). Furthermore, organizations can maximize the benefits 
of digital transformation by combining a variety of digital tools. Technical aspects of digital 
transformation include cloud computing, the Internet of Things (IoT), mobile technology, big 
data, and data analysis (Ikuabe et al., 2020).   
 
The ability to connect data quickly and efficiently is a relatively new phenomenon in the 
industry. Considering the available tools and resources to support digital transformation, it is 
critical to select the best tools and technologies to implement digital transformation in 
construction projects. Therefore, the design and implementation of a web-based system are 
critical to ensuring that the process runs smoothly and according to plan. This system has used 
the website as a tool for the project. Website is a developing technology that turns the 
information and networking industry into a wireless networking infrastructure that supports 
mobile devices (Kudryavtseva & Vasileva, 2021). As reported, the growth in the number of 
new technology devices was spurred by the advancement of mobile networks, such as the 
capacity to access the network using desktops, laptops and notebooks.  
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3. Methodology 

The study was conducted in the form of a survey, with data being gathered via questionnaire. 
Pre-test and post-test surveys were adopted to identify the effectiveness of the Workforce 
Integration Tracking System (E-WITS).  It consists of two sections: section 1 for demographic 
characteristics of respondents and section 2 contains 20 items, measured on a five-point likert 
scales (ranging from 1 = Strongly Disagree to 5 = Strongly Agree). Statistical analyses were 
performed using the Statistical Package for the Social Sciences (IBM SPSS Statistics, Version 
20.0). The participants of this study were 30 from the construction stakeholder industry. This 
research was analyzed using descriptive study which aims to compile information about the 
effectiveness of E-WITS compare to existing method. 

3.1 Prototyping 

This project is expected to assist in each project's launch by tracking and recording the work 
done for each project. E- WITS using web-based application that perform tracking, recording, 
and alerts via a web browser. The planning design of E-WITS is implemented through a visual 
basic coding template and using a Hypertext Preprocessor-PHP as a programming scripting 
language. In this system development, login page containing id and password was design due 
to cyber security programming. Its personal id was created by admin to make sure the user is 
identified by company. In the first step, the users need to register the account. The requirement 
must be filled for register such as username, password, confirm password, full name (Figure 
1). Next, home page displays the main board of daily task and submission and the department 
due to their position. Task was separate in different department to easier for the searching and 
task submission. This is a home page containing the mainboard that makes it easy for the 
personnel to track their task. Also have three departments: administration, road department, 
and civil/structural department. 
 

  
Figure 1. The Main Page Interface 
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The contents of E-WITS containing a list of ongoing and completed projects used to track the 
progress of tasks in a project. For a civil engineering consulting firm, project tracker is a tool 
that lets managers measure the progress of their team as they execute tasks and use resources. 
As a result, this website is more relevant for operations and planning departments to keeping 
projects on schedule and within their budgets. As shown in Figure 2, user can access the 
percentage of progress of the project. This percent value moves automatically where it will 
increase through the file to be sent. This percentage is believed to help users be more aware of 
the progress of the project. Project progress will be reviewed in this section where the 
breakdown of work will be divided with the person in charge. Monitoring through small work 
is believed to be easier and more transparent. 

 

  
Figure 2. The Main Page Interface 

3.2 Data Analysis 

To ensure the validity of this survey reliability test had be done also. The purpose of the 
reliability analysis is to know the internal consistency of the questionnaire that distributed to 
the respondent. The Cronbach’s Alpha have the range between 0-1. But many experts saying 
that the result of reliability analysis must more than 0.7 to get conformity of consistency for 
the questionnaire. Based on Nunnaly (1980), the score below 0.6 is poor, between 0.60 and 
0.70 is acceptable, between 0.8 and 0.9 is good and above 0.9 is excellent. The value obtained 
for the coefficients Cronbach’s Alpha is greater than 0.7. Therefore, from the Table 1 below 
showed the value of Cronbach’s Alpha is 0.78 for then 20 numbers of questions which mean 
that the questionnaire has excellent consistency. 

Table 1: Reliability Test show the Cronbach’s value 

 

Cronbach's Alpha Cronbach's Alpha Based on 

Standardized Items 

N of Items 

.75 .78 20 
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Table 2 below show the result of respondent about the issues related to tracking system on 
existing method. There are ten attributes of effectiveness. Overall, the result showed that 
majority of respondents do not agree with the current system (desktop applications) effectively 
for construction companies to make it easy to access data. It was proved due of lower average 
mean value. Considering the need to improve construction processes and delivery, as well as 
the importance of the industry to any nation's economy, there is an urgent need to redirect the 
methods and ways of carrying out digitalization in the industry. One of these steps is the 
incorporation of digital technology into construction processes. 
 
 

Table 2: Effectiveness of tracking system on existing method 
 

 Variables Mean Std. 
Deviation 

1 Do you feel comfortable using of your current system? 1.27 0.449 
2 Do you feel current system help in communication with 

your team? 
1.07 0.442 

3 Do you think current system practical for project planning? 1.60 0.000 
4 Do you think current system effective in project 

monitoring & tracking? 
1.00 0.183 

5 Do you feel current system user- friendly? 1.07 0.305 
6 Do you think current system solve/ minimize delay issue? 1.00 0.254 
7 Do you think current system help in time saving/ planning? 1.27 0.000 
8 Does the current system help you for timely submission? 1.00 0.000 
9 Does current system make it easier for you to recover old 

files? 
1.00 0.000 

10 Do you agree that current system offer sustainable 
practice? 

1.33 0.479 

 
Table 3 shows the means and standard deviations for effectiveness of E-WITS tools in 
construction industry. The survey instrument intended to explore the effectiveness of using the 
E-WITS. Majority respondents indicate on scale 4 and above. The sample results show that 
most of the respondents feel that E-WITS is an effective platform for project planning in 
sustainable construction practice (mean = 5.00). Standard deviation results showed that data 
points are close to the mean, which is showed a good fit of the data. This finding corroborates 
the ideas of Sepasgozar & Davis (2019), who suggested that the use of digitalization in a 
construction company may be able to digitally transfer its project processes to achieve more 
benefits including increased productivity and collaboration. 
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Table 3: Effectiveness of E-WITS tracking system 
 

 Variables Mean Std. 
Deviation 

1 Do you feel comfortable using E-WITS? 4.93 0.254 
2 Do you think E-WITS help in communication with your 

team? 
4.72 0.442 

3 Do you think E-WITS practical in project planning? 5.00 0.000 
4 Do you think E-WITS effective in project monitoring and 

tracking? 
4.97 0.183 

5 Along with the manual guide is included do you think E-
WITS easier to grasp than existing system? 

4.90 0.305 

6 Do you think E-WITS solve/ minimize delay issue? 4.93 0.254 
7 Do you think E-WITS help in time saving/ planning? 5.00 0.000 
8 Does E-WITS help you for timely submission? 4.97 0.183 
9 Does E-WITS make it easier for you to recover old files? 4.87 0.339 
10 Do you agree that E-WITS offer sustainable construction 

practice? 
5.00 0.000 

 

4. Conclusion 

Construction companies have relied on closed systems, in-house developments, desktop 
applications, and on-premises servers to manage their operations. The transfer of accurate data 
was tedious and manual, relying on spreadsheets, manual data entry, and re-entry. For 
companies taking their first steps into digital efficiency, E-WITS is effective for personnel 
tracking system compared to existing method. E-WITS was developed by using website which 
is easier for user to complete the small task and overall project. E-WITS can improve processes 
and efficiency, streamline operations, and improve productivity. This finding gives the idea 
that the role data plays in making smarter and faster decisions. Therefore, further research is 
required to establish cloud-based platforms combined with Application Programming Interface 
(APIs). APIs enable data from different systems to be exchanged automatically.  
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Abstract: ViOT or abbreviated to Visualize Offline Teaching Method – Tool Bit Grinding 
Techniques for Beginner, is a technique that applies the Teaching and Learning (T&L) concept 
with the aid of video demonstrations. This method implies a sense of vision as the primary 
medium in focusing mainly on tool bit grinding topics. This approach was implemented for 
DJJ10022 and DJM10012 Mechanical Workshop Practice 1 for first-semester Mechanical 
Engineering students at Politeknik Ungku Omar. The instructional video was produced with 
the Viva Video premium edition for Android and Microsoft Office PowerPoint. The teaching 
material is disseminated to students through social media platforms, primarily YouTube and 
Telegram. As a result of this effort, a thorough instructional teaching and learning video was 
created. This video was made specifically to guide students through the lecturers' perspectives 
and lesson outcomes. By revising the footage repeatedly, students can memorize the technique 
demonstrated and apply it. Overall, the application of this T&L video helps to assist students’ 
practical skills. 
 
Keywords: Teaching and Learning 1; visualization 2; tool bit 3; machining process 4.  
 
1. Introduction 
Visualize Offline Teaching, or ViOT is a teaching pedagogy with video assistance. This 
method implies visual sense as the primary medium where students should focus on particular 
topics. As part of Malaysia’s 2013 Transformation of Technical and Vocational Education 
Training (TVET), teaching methods for TVET must also change (Abdullah et al., 2021),  (Md 
Sahir & Mohd Ayub, 2015). This transformation eliminates the idea that TVET is like a second-
grade education for academic dropout students (Md Sahir & Mohd Ayub, 2015). One of the 
transformations of teaching and learning is the application of technology, Information, and 
Communication (ICT) in teaching. ICT can generate and develop educators’ ideas and 
creativity in school teaching and learning (Md Sahir & Mohd Ayub, 2015). A video is a form 
of information and communication technology that can be used in educational strategies. For 
example, teachers assign students to watch videos both in and out of the classroom to introduce 
a topic, watch recorded lectures, promote discussion, learn a second language, explain activities 
or assignments, and record step-by-step instructions to complete a procedure or process on a 
computer (Campbell & Cox, 2018). Also, the use of video in education is not a novel concept 

mailto:1arieef@puo.edu.my
mailto:2sazali@puo.edu.my
mailto:3adi@puo.edu.my
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(Muniandy & Veloo, 2011). Therefore, creating digital media is a good strategy for learning 
and demonstration (Donnelly et al., 2013)(Norton & Hathaway, 2010)(Kamlin & Keong, 
2020). 
 
According to (Hartsell & Yuen, 2019), video learning can draw students’ attention since it 
displays the lesson’s information that is easily understood and assimilated by the student. 
(Siang et al., 2019), agreed video technology delivers s (Md Sahir & Mohd Ayub, 2015) or 
disk audio-visual media that displays motion (Shojaei et al., 2020) (Hamdan & Mohd Said, 
2020). Video is essential in multimedia because it can add to and impact multimedia 
applications (Md Sahir & Mohd Ayub, 2015). Using video-integrated audio, text, pictures, and 
animations can stimulate students to understand better or master the skills required. In addition, 
the video can be repeated during the screening process and is convenient to play on several 
technology platforms, including computers, mobile phones, tabbed computers, et cetera (Md 
Sahir & Mohd Ayub, 2015)(Mehrotra et al., 2022) (Okta Priantini, 2021). 
 
In this case, the subject would be the tool bit grinding process. It is essential to all Diploma in 
Mechanical Engineering students since these are the vital skills they have to possess when 
machining using a lathe machine. Due to the time constraint factor, the student will be assessed 
on the first meeting, and they cannot imagine the techniques and the outcome of the tool bit.  
Previous assessments on tool bit evaluation showed unsatisfactory results obtained by students, 
even though they had been brief and demonstrated by their lecturers. This method will help 
generate students’ understanding before they start their practical work. Additionally, this would 
make it simpler for lecturers to engage with their students while conducting in-class 
demonstrations. As a lesson learning aim, students should be able to grind tool bits in line with 
their geometry and specifications to succeed in their assessments. On top of that, they must 
also be able to grind well in such a short period.  
 
The problem that occurs among new students were as follow;  
i. Semester 1 students registered for DJJ10022 Mechanical Workshop Practice 1 and    
DJM10012 Mechanical Workshop Practice 1 lacks basic knowledge and skills in grinding tool 
bits; ii. Time taken by students to produce a tool bit was too long; iii. The end product was 
unsatisfactory as the tool bit did not meet the specific geometry. This study embarks on the 
following objectives; To design and develop an instructional education video on tool bit 
grinding technique. 
 
Currently, available Teaching and Learning kits are in the form of hardcopy tool bit sketches 
as in figure (1) stationed at every grinding machine. Also, an illustrated sharpening technique 
for tool bit as in figure (2) was used to brief the students previously. The only available replica 
of a tool bit was crafted in wooden blocks as in figure (3). These tools were stationed in the 
workshop and used by lecturers during their briefing and demonstration sessions. Even though 
these tools were beneficial to students, unfortunately, it was only accessible during practical 
hours. Students had to go for other revision sources such as handbooks, websites, or online 
videos besides these hours. Most of these sources were common in general and did not focus 
on the assessment rubric for this course. 
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Figure 1: Tool bit sketches stationed at the grinding machine 

 

 
Figure 2: Tool Bit grinding process diagram 

 

 
Figure 3: Tool bit wooden block sample. Teaching and Learning tool kit 

 
The demand to produce a new education Teaching and Learning (T&L) tool kit adapting new 
techniques with comprehensive coverage of methods and techniques in line with social media 
evolution are essential. There is a need for a learning medium that can effectively deliver 
practical information clearly and comprehensively. A learning video is an appropriate medium 
for achieving these objectives. It is essential to promote video learning(Siang et al., 2019). 
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2. Literature Review 
 
According to (Norton & Hathaway, 2010), instructional strategies are "the plans and techniques 
that the instructor or instructional designer utilizes to engage the student and facilitate 
learning," as well as "a strategy, method, or group of activities designed to achieve a certain 
purpose." The subsequent phase is video production. Researchers engage in brainstorming 
sessions to establish objectives and compelling content. (Siang et al., 2019) (Mayer & Moreno, 
2003) suggested the procedural model is a descriptive model that illustrates the steps involved 
in producing the product. (Siang et al., 2019) (Sidek & Hashim, 2016) (Syaripuddin et al., 
2019) recommended three phases: planning, design, and development. This process involves 
identifying the need, aims, and objectives, locating the source of materials, and creating 
flowcharts, as well as developing storyboards, screenplays, and narrative outlines (Hofer & 
Swan, 2008), while (Campbell & Cox, 2018) proposed the ICSDR (Identify, Conceptualize and 
Connect, Storyboard, Develop, Review, Reflect, Revise) model for videography.  
 
The process of creating content involves capturing raw footage and then processing it (Shojaei 
et al., 2020). Considering the current technological advancement, it is prudent the produced 
video should be at a resolution near 4K. (Muniandy & Veloo, 2011) (Okta Priantini, 2021). A 
good video lesson requires the instructor to prepare the right equipment. A standalone 4K video 
camera and a sturdy tripod should be employed (Lipomi, 2020). Previously, video usage was 
considered an expensive option due to a lack of equipment and preparation time. Various tools 
and applications exist now for the creation of video-based learning. Therefore, instructors can 
create video clips based on their instructional style and creativity (Syaripuddin et al., 2019) 
(Sidek & Hashim, 2016). Today’s smartphones make the video quality more satisfactory with 
the installation of 4K mode and many more instructional T&L videos may be developed in the 
future, thanks to the increasing sophistication of smartphone technology and other digital 
devices with video recorder functionality. 4K video gives greater image clarity and detail than 
regular video recordings, even when digitally amplified. 4K video can move from a global to 
a detailed view without reducing clarity, which is vital for this application. The benefit is that 
videos can be sent straight to a server or a cloud storage system (Woolfitt, 2015). It is one of 
the factors that has led to the widespread adoption of video as a powerful communication 
medium. 
 
Videos will be more entertaining and impactful if the audio is relevant and appropriate. The 
following are some provisions on music and sound effects: The music used as accompaniment 
should have a low volume level (be mild) so that it does not interfere with the visual 
presentation and the narrator. The background music should be instrumental; refrain from using 
music with popular tunes. It will result in the distraction of students who are more focused on 
the sound of the song, using sound effects to enhance the scene, match the visual presentation, 
and improve the overall impression (Sulihin et al., 2020). It has been proven that, contrary to 
other pedagogical methods, music has a lot of advantages because it provides a comfortable 
atmosphere, elicits emotional responses, stimulates the neuro-mental activity of pupils, and has 
a positive effect on the physiological functions and emotional state of the body (Akhmadullina 
et al., 2016).  
 
One of the major features that should be addressed to optimize student attention is the design 
of brief learning video recording duration (Kamlin & Keong, 2020); (Buchner, 2018); & 
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(Roller, 2016); nevertheless, the usage of multimedia-based instructional media has the 
potential to raise cognitive load (Mayer & Moreno, 2003); (Falvo, 2008); hence, a reasonable 
time frame for this instructional video must be considered. (Debra S. Osborn, 2010) suggested 
to educators that video lectures must not exceed 15 to 20 minutes. To overcome the issue of 
limited attention, (Kay & Kletskin, 2012)  recommended the length of the produced video clip 
to a minimum duration of 3 minutes. The maximum time is 15 minutes. (Henno et al., 2014); 
(Whatley & Ahmad, 2007) consensually agree to 5 to 10 minutes for video duration with the 
maximum being 10 minutes (Fonte & Nistal, 2018). Contrary to (Martin & Martin, 2015), 
students do not study educational tutorial recordings for more than three minutes. (Noor et al., 
2014) (Buchner, 2018) states that six minutes is the maximum time for videos. Students prefer 
to view some or a portion of the movie, skipping to the sections they felt were most relevant to 
them (Bowles-Terry et al., 2010). It will be able to limit the cognitive burden of students (Sidek 
& Hashim, 2016) if other researchers provide the proposed period for creating videos. 
Synchronization is the critical factor in producing this systematic instructional video and 
fulfilling the objectives at the required time. 
 
 
3. Methodology 
 
The project was initiated with brainstorming sessions with fellow collaborators to gain ideas 
and directions for this T&L video. A flow chart of activities as of figure (4) was formed based 
on the (Siang et al., 2019) (Sidek & Hashim, 2016) (Syaripuddin et al., 2019) recommendation. 
There were three phases involved; planning, design, and development. This process involves 
identifying the need, aims, and objectives, locating the source of materials, and creating 
flowcharts, as well as developing storyboards, screenplays, and narrative outlines (Hofer & 
Swan, 2008). These elements are determined based on; i. teaching pedagogy, ii. the objective 
of the video, iii. the outcome expectation and safety reminders, and iv. working procedures 
(grinding technique, marking rubric specification, and tool bit output figure complete with 
parameter checklist). Important elements such as essential parameters in the tool bit were 
highlighted for better understanding. 

 
Figure 4: ViOT design and development flowchart 
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After creating a flowchart, then proceed with making a written storyboard. Storyboards are 
made to make it easier to visualize the ideas in mind so that they are more organized.  followed 
by the next step development or video production. The storyboarding process was done by 
sketching out ideas on a piece of paper while the discussion keeps on continued so that each 
opinion or argumentation was pointed out clearly and highlighted. The next step is the decision-
making and idea refinement process where only the critical element is selected. This video must 
be presented in a short and simple but loads with information.   
 
The next step is the script and narration process. At this level, scripts were drafted according 
to key elements selected in the previous process. The aim was, that any subtitle embedded in 
this T&L video must be simple, straight forward and easy to understand. The third step is taking 
pictures or shooting videos. This audio and video production process includes shooting video, 
downloading, and image and voice recordings according to the demands of the storyboards and 
scripts that have been prepared previously. For this process, the image was captured and video 
shooting sessions were done by using multiple smartphones with tripods as a stabilizer. 4K 
video modes were selected for the whole shooting process. Microsoft PowerPoint software and 
Viva Video premium edition application for android were chosen for editing and narrating 
video stories. The Premium edition removes branding watermarks and can narrate a video for 
more than five minutes compared to the free version.  . By applying Viva Video applications, 
video and audio are flawlessly blended. Images using the.jpg format and audio using the.wav 
format are used for MPEG video formats. Text or subtitles are added to video narration to make 
the video more understandable and engaging. The length of this video was fixed to five 
minutes. Suitable upbeat genre music is also included in this instructional video so that it will 
be more exciting. Music was downloaded from the Viva Video library. 

 
 

4. Result and Discussion 
 
Educational innovation based on digital technology has opened up a wide space for instructors 
to explore new knowledge toward producing pedagogical methods that are accepted by 
students in line with current technological developments. An idea started with designing until 
developing a new alternative teaching method leads to a successfully skill-based instructional 
video produced. The objective of this T&L video production was successfully fulfilled and 
achieved the goal. Important elements to convey to students were successfully summarized in 
a short video packed with information and demonstrations. The narration started with the front 
cover of the T&L video as figure (5) clearly stated the title. Students could easily identify the 
kind of T&L video they going to watch. To make the students attach to the video, as planned, 
the aim and the objective of the T&L video were shared with them before the actual 
demonstration started as in figure (6). Meanwhile, figure (7) showed how the video reminds all 
students to always wear personal protective equipment before handling the operation. Of 
course, on-site,  the lecturers will ensure these safety precautions will be obeyed by students. 
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Figures5: Front page of T&L video 

 

 
Figure 6: The aim and the objective of the video presented at the beginning ofthe video. 

 

 
Figure 7: Students are reminded to wear personal protective equipment (PPE) while handling 

this operation 
 
Still shots of components and processes captured by cellphones in 4K high-definition mode 
enhanced the clarity and vibrancy of the scene. Figures (8) and (9) illustrate the image quality 
produced by various smartphones. This will enable the instructor to visually communicate to 
students which angle to cut at and also indicate the tool bit's components. The tripod stabilizers 
are extremely useful for capturing stable images and videos. This video's content is more 
engaging as a result of its crystal-clear visual and video quality. 
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   Figures 8 & 9: Image captured with a 4K resolution smartphone with a tripod for stability 

 helps enhance photo clarity 
 
Microsoft Office PowerPoint is software for animating and converting main slides to video to 
be utilized as parts of video content. Fonte & Nistal, 2018, employed a similar method to 
capture a slide show that might include audio for the explanation. The first phase involves 
photographing or filming. Using Microsoft PowerPoint slides is the simplest method for 
accentuating significant information and details. Therefore, the arrangement and editing of 
narration would indeed be simple. Using this software made animation and video transcoding 
straightforward. Key aspects such as objectives, lesson outcomes, tool bit parameter labelling, 
and other graphics can be animated to make them more engaging and then converted to video 
format. Any free Android video application edition is limited to 15-minute recordings and 
includes a watermark, and webcam recordings are limited to 5 minutes. (Snelson, 2018). 
 
When creating this video, the major consideration was the students' concentration. The 
developer of the video does not want the instructor to distract the viewer's attention from the 
main objective. Throughout the entire process, only the instructor's hand is visible to the 
students, not the instructor. Therefore, students will only devote attention to the technique and 
not the instructors. Figures 12 and 13 illustrate how demonstration tactics are only applicable 
to the instructor's hand. With the inclusion of high-definition images and videos, the creators 
ensure that only the tool bit parameters, techniques, and procedures are highlighted by zooming 
in. The video is more systematic and also of higher quality when it incorporates step-by-step 
demonstration methods. Text or subtitles were other essential elements necessary to complete 
this video. By reading the subtitles, any technical terminology or instructions could be 
comprehended more easily. Despite video presentations, this certainly improves students' 
comprehension of the procedure. Therefore, embedded subtitles and Google's Artificial 
Intelligence (AI) voice-over were added to the video. Figures 10 and 11 demonstrate how 
subtitles are inserted within a video. 
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  Figures 10 & 11: Subtitles embedded in the video in the simplest way for better 

understanding  
  

                            
Figures 12 & 13: Figure focusing only on the key lesson rather than to instructor 

                 
To make this T&L video more accessible, this video had been uploaded to YouTube aside from 
Whats App and Telegram platforms. More quality videos with high-definition clarity can be 
made when it comes to YouTube. This will enable the video size limitation when it delivers 
thru Whats App. This Teaching and Learning (T&L) video was shared with respective 
workshop lecturers and from them, the video will be disseminated to students. It was effectively 
implemented during the practical workshop by all lecturers. This T&L video was applied 
explicitly to all semester one students in Mechanical Engineering Department, Politeknik 
Ungku Omar. (Muniandy & Veloo, 2011) and adding elements of effective audio and images 
help students learn and remain focused (Forbes et al., 2016). Through the use of video 
application techniques (Syaripuddin et al., 2019) (Kamlin & Keong, 2020) benefits must be 
identified in the use of video in learning. Consequently, the benefits of this instructional film 
were as follows;  
 

i. This Teaching and Learning (T&L) video only took a 5-minute duration and is in        
acceptable size for downloads. It is convenient for students to share the video without  
compromising their internet data. 

 
ii. Students could improvise the demonstration concept presented in the Teaching and  

Learning (T&L) by watching the video repeatedly. 
 

iii. Students’ psychomotor movement will automatically react with pre-captured motion  
via visualization, (Snowdon et al., 2008). 

 
iv. Proper demonstration techniques shown by lecturers would benefit directly students in  

producing accurate geometry. The use of pictures, sounds, animations, and videos in  
teaching affects the intelligence of students in a certain field (Salsidu et al., 2018). 
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v. With proper skills, waste could be reduced tremendously and this will help  
sustainability in raw material consumption. 

 
vi. This video would also be benefited all levels of the community out there who are  

involved in lathe machining and also for those who need a reference for the tool bit  
grinding process. 

 
vii. Access to video content for an unlimited population of students 

 
 
5. Conclusion 
 
This T&L innovation video was strategically built by covering the whole aspect of the teaching 
and learning method. Its begins by highlighting the learning outcome, safety precautions, and 
personal protective equipment reminders. The order sequence also was planned in detail 
according to the right method and important labelling was also provided visually to help the 
students enhance their understanding. The way this video is presented makes it more simple, 
more practical, and easy to revise. It helps them more when it comes to the practical session 
along with the guidance of lecturers. Furthermore this T&L video not only benefited Politeknik 
Ungu Omar students but also all communities who pursue knowledge and lifelong learning. 
Future studies on the efficacy of this T&L video must be carried out so that the collected data 
can prove how well this T&L video has an impact on students or vice versa. 
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Abstract: DUE50032 Communicative English 3 is one of the English language courses offered 
to Malaysian polytechnic students. This course aims to equip the students with knowledge of 
graphs and charts descriptions and job-hunting mechanics. One of the course learning outcomes 
of DUE50032 Communicative English 3 is to use the proper language forms and functions to 
properly convey acquired data in graphs and charts.  The students’ graphs and charts 
description presentations were carried out face to face to assess their ability to present using 
appropriate language forms and functions. However, this method of assessment is not possible 
due to pandemic restrictions. Therefore, video presentations were introduced in 2020. As an 
innovative initiative a Google Site with guidelines, sample AVAs, presentation scripts, and 
videos was created to assist the students The objective of this innovation is to demonstrate the 
appropriate way of presenting their graphs and charts assessments via communication 
platforms. It also enables them to create suitable visual aids for their presentation of graphs and 
charts. The Google Site is used as a platform to guide the students on how to deliver their 
presentation of graphs and charts effectively. An online survey consisting of 10 items via 
Google Form was given to students to evaluate the effectiveness of the Google Site. A total of 
127 Ungku Omar Polytechnic (UOP) students completed the survey.  The findings show that 
the majority of students agreed that the guideline via Google Site helps them to deliver video 
presentations effectively with a significant difference in T-Test 7.2840 after comparing two 
different classes. Based from the findings, it can be deduced that the guidelines via Google Site 
have been proven to be successful and effective in guiding students to achieve better results in 
their video presentation assessment specifically graphs and charts, so therefore, it is 
recommended for The Google Site for DUE50032 Communicative English 3 Course: 
Description of Graphs and Charts Video Presentation to be used by all the language course 
lecturers teaching at Ungku Omar Polytechnic and other polytechnics. 
 
Keywords: graphs and charts, video presentation, assignment, guidelines, DUE50032 
Communicative English 3, Google Site 
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1. Introduction 

DUE50032 Communicative English 3 is one of the compulsory English language courses that 
must be taken by semester 3 or 4 students in Malaysian Polytechnic Education. This course 
aims to equip the students with knowledge of graphs and charts descriptions and job-hunting 
mechanics. As stated in the course syllabus developed by the Department of Polytechnic 
Education and Community College Education (2019), there are a total of three intended Course 
Learning Outcomes (CLO) in DUE50032 Communicative English 3, which are: 
CLO1 : Present gathered data in graphs and charts effectively using appropriate language 

forms and functions. 

CLO2 : Prepare a high impact resume and a cover letter, highlighting competencies and 
strengths that meet employer’s expectations 

CLO3 : Demonstrate effective communication and social skills in handling job interviews 
confidently. 

   
 
There are two assessments i.e., Test and Oral Presentation for CLO 1 (Department of 
Polytechnic Education and Community College Education, 2019). This study focuses on the 
oral presentation assessment which carries 20% out of 100% of continuous assessment. The 
students’ graphs and charts description presentations were carried out face to face to assess 
their ability to present the descriptions of graphs and charts created with the right linguistic 
structures. However, this method of assessing not possible due to the pandemic restrictions. 
Therefore, video presentations were introduced in the year 2020. Prior to this, Students are 
given input on graphs and charts during class lessons but do not have any specific references 
on how to do the assignment. Thus, an innovative initiative using a Google Site which consists 
of video preparation guidelines, sample presentation scripts, sample videos and AVAs were 
created to assist the students in preparing their graphs and charts description video 
presentations effectively. 
 

1.1 Problem Statements 
The main problems were identified by the lecturers at Ungku Omar Polytechnic who were 
teaching DUE50032 Communicative English Course on the creation of graphs and charts video 
presentations before the Google Site was used in their teaching and learning sessions was most 
students find it challenging / unable to create effective video presentations with good content. 
Apart from that, it has been discovered that there were no guidelines and samples which 
students can use to refer to when preparing their graphs and charts description video 
presentations. This is supported by Angra et al (2017) that there are resources available to assist 
both professionals and learners become more adept at choosing and creating graph formats. 
Angra et al (2018) further elaborated that the materials rarely focus on the sophisticated 
rationale underpinning graph selection and construction, nor are they founded in a specific 
discipline's concepts and metrics. It is consequently challenging to select a suitable graph for 
data (for example, a bar graph for summarised categorical data) without first weighing the 
benefits and drawbacks of doing so in the context of a particular scientific discipline or 
audience. 
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1.2 Research Objectives 
This study is carried out to achieve the following objectives: 

• To evaluate the effectiveness of using Google Site as a reference platform in 
creating graphs and charts description videos for the Communicative English 3 
(DUE50032) course. 

• To analyse the difference of students who uses Google Site as a reference 
platform and students who do not use the site in creating graphs and charts 
description videos for the Communicative English 3 (DUE50032) course. 

2. Literature Review 

Learning is no longer restricted to classrooms with traditional methods of teaching as the only 
technique of delivering knowledge, with the immense development of numerous technologies 
and innovations; throughout the years, an electronic learning medium has developed. This 
statement is supported by Dinç (2017), who cited Nachmias et al. (1998), the Internet today 
plays a variety of important roles in education, including delivering teaching, promoting 
communication, supplying information, and providing an environment for creativity. Due to 
Covid-19 pandemic, Gustiani (2020) mentioned that all educational institutions are 
subjected to the online learning regulation. Learning is being transferred from conventional 
face-to-face methods to remotely accessible digital platforms. 
 
The definition of online learning is come up by Stern (2020) that Online learning is an 
instruction that is delivered through the Internet and it goes by a variety of names, including 
"e-learning." Stern (2020) stated that the phrase "distance learning," as it includes all forms of 
learning that occur across distance and outside of a traditional classroom, is only used to refer 
to one sort of online learning. Coman et al (2020) explained that online learning has grown in 
popularity due to its immense potential to deliver additional versatile access to information and 
instruction by: improving the availability of learning experiences for those who are unable or 
do not wish to attend traditional public schools, more effectively organising and distributing 
information and instructional content, and materials as well as enhancing student – instructors’ 
ratios while accomplishing learning outcomes comparable to conventional classroom teaching. 
The best way to maintain the association between online education and the ideals of traditional 
education is to ensure that online learning is "delivered" by educators who are completely 
competent and passionate about teaching in a web-based environment. In relation to this study, 
a Google Site was created as an independent online platform which students can use 
asynchronously after their online synchronous classes and that eventually goes in line with 
TVET.  
 
Technical and Vocational Education and Training (TVET)’s main role is to prepare the 
younger generation for future employment. The Industrial Revolution 4.0 necessitates the 
incorporation of 21st century skills into education (Shabbir et al, 2019).  Shabbir et al (2019) 
explained that vocational education and training should be a part of the education system in 
order to encourage a competent and effective workforce. The effective implementation of 
TVET in line with Industrial Revolution 4.0 needs would be able to successfully prepare the 
country with quality technical workforce to boost the economic growth. Shabbir et al (2019) 
further elaborated and quoted from Busian and Shroder (2015) that high-caliber ICT 
professionals are required by the convergence of automated production lines, the internet, and 
artificial intelligence; which therefore the enforcement of TVET will lessen the country’s 
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reliance towards migrant workers while improving the competitiveness and boost the 
employees’ potential in ICT.  
 
According to Singgih et al. (2021), the Covid 19 pandemic pressures the government to enact 
home learning as well as enforce social distancing as one of the health procedures to stop the 
spread of the Covid 19. Due to the implementation of online learning, teaching and learning 
activities are carried out via the online learning platforms provided by video conference 
developers such as ZOOM, GOOGLE MEET, MICROSOFT TEAMS, CISCO WEBEX, and 
etc. Singgih et al. (2021) further said that online learning has its own array of issues in terms 
of implementation.  Online learning is relatively new in Malaysian education. On top of that, 
most educators who are unfamiliar with online learning have difficulty utilising it. Not only 
that, online learning is challenging when there is a limited internet allotment as well as a 
volatile internet network, both which impede online teaching and learning (Singgih et al, 2021).  
 
Although the majority of students in most countries may not have access to digital gadgets or 
the internet, assisting governments in developing sustainable online education models will free 
up institutional capacities and resources, allowing them to emphasis on providing alternative 
learning strategies for students who do not have the same opportunities. (Reimers et al, 2020). 
According to Singgih et al. (2021), despite the difficulties, most educators believe that the 
viable solution to deliver online learning is accomplished through the use of video as a medium 
for information delivery, which can provide the information and documents effectively than 
minimising students' poor internet allotment by using video conference. In line with Singgih et 
al (2021) claim, this study has adopted the use of video presentation to assess the students’ 
graph and chart descriptions and used samples of graphs and charts description video 
presentations in the Google Site.  
 
Visualizing correlations in the data using graphs is a common practise method, according to 
Angra et al (2017) who cited from Slutsky (2014). Generally, students have demonstrated their 
weaknesses in graphs and charts presentation by presenting inappropriate data, ineffective use 
of AVAs, inaccurate use of language form and functions and poor content organisation. 
According to Angra et al (2018), interpreting graphs is a difficult and complicated task. Angra 
et al (2018) went on to clarify that graph interpretation skill is influenced by a variety of factors, 
including graph properties, graph content, and users' prior knowledge. Hubbard et al (2017) 
quoted from Glazer (2011) confirming that undergraduates found figures and tables are more 
challenging to engage with than the accompanying text, postgraduates on the other 
hand claimed that both the text and the figures/tables of results sections were equally simple to 
comprehend. This could be attributed to the specialised knowledge required to comprehend 
graphs and other visual representations of data hence might contribute to biases and misreading 
of graphs (Hubbard et al, 2017). Students often struggle to comprehend how to present 
information in the form of graphs and charts, which results in the presentation of irrelevant data 
of graphs and charts. Furthermore, they are unable to analyse the graphs or charts effectively 
using appropriate lexical items to describe trends and giving sufficient details like time frame 
and data.  Finally, students also tend to present too much data, which confuses the audience 
during the presentation with poor content organisation and choice of AVA. Therefore, the 
Graphs and Charts Video Presentation Guidelines for DUE50032 Communicative English 3 
Course via Google Site is specifically designed for students with the following aims:  
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 To expedite students' learning on the DUE50032 Communicative English 3 course, 

primarily on graphs and charts descriptions. 
 To provide a reference platform which consists of guidelines, sample presentation 

scripts, sample videos and sample AVAs for students to be used asynchronously. 
 To improve students’ video presentations of graphs and charts descriptions. 

 
Google Sites is a tool for creating web pages that is available with Google Apps for project 
management, workgroups, and committees. Google Site allows a person to build a website 
without any hassle. The purpose is to create an all essential information may be found in one 
place, including text, calendars, presentations, calendars, photos, documents, and folders. Then, 
the information is swiftly and securely shares it with the entire organisation or the entire world. 
 
Due to the accessibility and availability for students and lecturers, the Google site is used 
instead of apps. The Google site does not necessitate the installation of any apk (Android 
Application Package File) or apps on mobile devices. Since it is free to use, it allows and 
enables students and educators to gain free access of the information they wish to acquire. 
Apart from that, Google site enables the creator to be able to integrate the site with other Google 
products i.e., Google Drive, Google Forms, Google Images etc. as it enables the creator to 
easily access the information, files, and folders easily as long the creator has internet 
connection. Google site is selected due to its user-friendly and easy to learn by the users. 
Basically, it is not time consuming to learn and utilise Google site to disseminate the 
information easily; to put it simply, one does not need to acquire special kind of certification 
or high-level database skills to create the website. Furthermore, Google site offers extra 
security features to ensure the security of the website by featuring 2- step verification which 
could prevent any possible hacking or cyber-attacks. 
 
The advantage of this Google site is that no papers are used at all. The guidelines are provided 
via the Google site hence preventing any carbon footprint.  Zhongming et al (2020) quoted 
from Sundar Pichai (2020) mentioned that climate change is no longer a distant threat; 
therefore, by committing to a bold initiative to run data centres and campuses on 24/7 carbon-
free energy by 2030, Zhongming et al (2020) again quoted from Pichai (2020) said that Google 
had become carbon neutral since 2007 and would continue to do so. As a result, no paper is 
being consumed. Apart from that, Zhongming et al (2020) further cited from Pichai (2020) 
explained that Google has taken an initiative to introduce new ways for people to use Google 
products which could potentially lower carbon footprint in accordance to support clean energy 
and eco-friendly. 
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3. Methodology 

3.1 Theoretical Framework 

Venkatesh and Davis (2000) Technology Acceptance Model 

Adoption and utilisation of information technology in the workplace remains an important 
focus of information systems study and experimentation (Venkatesh and Davis, 2000). 
According to Venkatesh and Davis (2000), a high-priority research question is to figure out 
on how to get human organisations to adopt information systems and how to create those 
conditions. Venkatesh and Davis (2000) explained that over the past ten years, significant 
advancements have been achieved in our understanding of and ability to forecast users' 
acceptance of information technology in the workplace. The Development of Graphs and 
Charts Video Presentation Guidelines for DUE50032 Communicative English 3 Course via 
Google Site adapted from Venkatesh and Davis (2000) Technology Acceptance Model where 
the development begins with the subjective norm, where students need to achieve good results 
in graphs and charts video presentation assessment, therefore, the intention to help the students 
lead towards the development of the Google site which offers guidelines to the students.  
 
Based on the TAM, subjective norms with the existence of image, job relevance, output quality 
and result demonstrability, along with experience and voluntariness lead towards the perceived 
usefulness. The perceived usefulness in this innovation is measured by using the effectiveness 
survey to investigate the students’ responses on the effectiveness and usefulness of the Graphs 
and Charts Video Presentation Guidelines for DUE50032 Communicative English 3 Course 
via Google Site. Perceived ease of use of this innovation emulate TAM where the Google site 
is user friendly and it allows every user from different walk of life to use it without any 
difficulty.  With the existence of perceived usefulness and perceived ease of use, it will 
eventually lead towards the intention to use, since the Graphs and Charts Video Presentation 
Guidelines for DUE50032 Communicative English 3 Course via Google Site is easy to use and 
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offer simple explanations as well as descriptions, students and educators began to develop the 
intention to fully utilise the Google site to make the teaching and learning easier, hence, lead 
towards usage behaviour; where the users (students and educators) will continue to utilise it 
and eventually will promote the Google site to the other students. To put it simply, the 
development of Graphs and Charts Video Presentation Guidelines for DUE50032 
Communicative English 3 Course via Google Site fulfil the Technology Acceptance Model. 
 
3.2 Stages of Development 
The development of Graphs and Charts Video Presentation Guidelines for DUE50032 
Communicative English 3 Course via Google Site comprises several stages. Below are 
descriptions of the stages involved: 
 

Stage 1 
Before the development of Google site begins, an authentic bar graph entitled ‘The Holiday 
Accommodation chosen by Asians in 2018’ was constructed by using Microsoft PowerPoint 
and it was converted into PNG form. Once the graph is completed, a sample script is prepared 
to provide insights for the students on how to create a script which describes the graphs that 
they are going to present. 
 

Stage 2 
The second phase involves the development of the website. The preferred website i.e. Google 
Site is selected as Google site is user-friendly among the developers. The website comprises 
several pages i.e., Home page, About Us, Guidelines on Video Presentation, Visual Aids 
examples, Sample Scripts, Sample Video, Instructions and Rubrics, Effectiveness Survey as 
well as Contact. The Guideline on Video Presentation is the informational page where it 
informs the students of the dos and don’ts that the students must bear in mind before recording 
their video presentation. In addition, the Visual Aids examples page is created to provide 
insights for the students about the methods that are available for them to create visual aids for 
their video presentation task. 
 

Stage 3 
The developers also decided to add a Sample Script page which is created to provide more 
insights and guidance on how to prepare and rehearse their presentation before the recording 
takes place. It is believed that without the sample script page, students are unable to have the 
gist on how to describe their choice of graphs and charts effectively. Next, the creation of a 
Sample Video page is created. The video creation is created specifically to demonstrate to the 
students on how a simple video recorded presentation is carried out. The video recording is 
recorded via Microsoft Teams where the video is automatically stored straight into Microsoft 
Streams once the record is completed hence Microsoft Streams enables the developer to 
download and upload in YouTube channel as Google Site only enables video sharing via 
YouTube.  
 

Stage 4 
The developer believes that the site should include the instructions and rubrics of DUE50032 
Graphs and Charts video presentation assessment as one of many materials in the Google site. 
It is important for the students to have clear instructions on presenting graphs and charts via 
video presentation. This site also includes the effectiveness survey to collect the responses of 
students who partake in DUE50032 course on the effectiveness of the Description of Graphs 
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and Charts website. The eight questions in the form of the Likert Scale are created via Google 
Form for the respondents to answer where students required to select the scale range from 1 
(Strongly Disagree) to 4 (Strongly Agree). Once the students have finished, the results are 
instantly generated into graphs and charts and the analysis of the questionnaire is carried out 
for each question. 
 

Stage 5 
This site also enables students to communicate with their lecturer effectively by including a 
Contact page in order to help them overcome difficulties while preparing their video 
presentation assessment tasks. Pilot study is conducted by selecting two sample classes which 
comprises of DAT3B (30 students) and DTK 3B (28 students) are selected to analyse the 
efficiency of the google site towards their academic performance by conducting t-test and p-
value analysis. By the end of the presentations, the results of the students’ graphs and charts 
description video presentation from both DAT3B and DTK3B students are collected, tabulated, 
and analysed by respective lecturers who teach and participate in this study to support the 
effectiveness of the website to the students in presenting graphs and charts via video 
presentation. Once the pilot study is completed at the end of the semester, a total number of 
127 students participated in the survey on the effectiveness of using Google site as a source of 
reference particularly video presentation on graphs and charts are carried out via Google Forms 
where the results are instantly generated once the students finished answering the survey 
questions. 
 

4. Results 

4.1 Pilot study’s T-test and P-value analysis  
As the semester 1 2021/2022 session ended, the samples of two classes were taken i.e., the 
controlled group and the experimental group. DAT3B represented the experimental group 
which comprised 30 students whereas DTK3A represented the controlled group which was 
made up of 28 students. The results of the T-test for both classes are 7.4578 which simply mean 
that there are significant differences between DAT3B and DTK3A. The difference in the T-
test simply indicates that the results generated are not likely to happen by chance or happened 
due to sampling errors with the standard error of difference being only 0.524. The T-test values 
of both classes are supported by the P-value which is less than 0.0001. With the figure of 
0.0001, both data stipulated that the differences between the two classes are considered to be 
extremely statistically significant where both sets of data would not happen by accident or 
coincidence. 
 
Based on the results, the results displayed that DAT3B and DTK3A achieved the mean of 
15.550 and 11.643 respectively. Apart from that, the standard deviation for DAT3B and 
DTK3A achieved 2.230 and 1.704 respectively with a difference of 0.526. The standard 
deviation of both classes described that both classes have values that are close to the mean of 
the set rather than spread out over a wider range. Based on the data collected for both classes, 
the t-test and p-test for both classes have demonstrated the effectiveness of the Google Site 
among the students and its importance in assisting students in achieving good results in their 
assessment particularly the video presentation of Graphs and Charts topic in DUE50032 
Communicative English 3. 
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4.2 Class Effectiveness Survey Analysis  
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 1: 
Participants’ Departments 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Participants’ 
Comprehension on Video Presentation 

 
Based from the findings to investigate the effectiveness survey carried out via Google Form,  a 
total of 127 respondents from four departments namely Electrical Engineering, Commerce 
Department, Mechanical Engineering Department and Civil Engineering Department took part 
in the survey. However, Marine Engineering and Information Technology and Communication 
Department students did not participate in the effectiveness survey. Based on the chart, it can 
be described that the majority of respondents are from Mechanical Engineering students which 
is slightly more than a third i.e. 34.06% with the lowest percentage of respondents coming from 
Civil Engineering students at 12.6%. 
 
Figure 2 demonstrates that the 43.3% of students with the percentage strongly agree and 52% 
of students who responses agree indicated that the Google site helps them to understand better 
on how to do their presentation. However, a small minority which contributes about 0.8% stated 
that the site does not help them to understand better on how to do their presentation. It can be 
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postulated that this site has served as an effective guideline for the students on how to do their 
video presentation in accordance to their lecturer’s expectations as the objective of Google site 
is to disseminate information shares it with the entire organisation or the entire world. 

  
Figure 3: Google Site explanations 

 
Figure 4: Guidelines on video presentation 

 

Based on Figure 3, more than half of the respondents (52%) agreed that the Google site offered 
better explanation than the one given in the power point used in class. However, the percentage 
of the respondents who strongly agreed was lower with 8.7% which is 43.3%.  Regardless of 
the difference, the respondents agreed that the site offers detailed explanations on Graphs and 
Charts visual aids constructions. Students can always browse the site as their reference without 
depending heavily on the lecture alone. Only a miniscule number of students; that is less than 
a tenth (4.7%), responded that they disagreed that the site offers a better explanation. In other 
words, only a small minority of the respondents prefer depending on their lecturer’s slides as 
their source of reference.  
 
Figure 4 show that 59.1% of the respondents who responded strongly agreed and 39.4% who 
responded agreed the guidelines easy to follow as compared to 1.6% who responded disagreed. 
This can be interpreted that the guidelines offer straightforward information on what is 
expected to do for the graphs and charts video presentation. With the integration of Google 
Drive as well as Youtube channel, it allows the creator to easily integrate it with Google Site 
to provide clear example of video presentation. It also can be assumed that they may have 
difficulties in comprehending the contents of the guidelines from the Google site and may 
require further assistance particularly the responded who responses disagree. 



  
2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 

Vol. 8 Issue 1 (Special Issue – ICRISC2022) 
International Conference on Research and Innovation in Sustainable Cities @ PUO 

 

JKTSS | eISSN: 27166848 

237 
 

  
Figure 5: The sample script Figure 6: Video sample  

 
Figure 5 shows that 61.4% and 37% who responded strongly agree and agree respectively 
believed that the sample script provided in the Google site serves as an excellent reference in 
helping them to write their own script. The remaining 1.6%, however, did not particularly find 
the scripts in the Google site helpful.  Furthermore, Figure 6 shows that the respondents who 
strongly agreed and agreed contribute 57.5% and 40.2% respectively believing that the video 
samples provided in the Google site is an excellent source of reference on how to present their 
Graphs and Charts video presentation appropriately. Despite the positive responses from the 
respondents, a small number of respondents (2.4%) did not agree that the video sample as an 
excellent source of reference. It can also be hypothesised that the sample video is sufficient as 
a reference which hence they responded they disagree that the video sample is an excellent 
source of reference for them to do video presentation. Based from the responses, Google site 
successfully integrated the Google Drive and Youtube channel to be feature in the Google site.  
 
 

  
Figure 7: The instructions and rubrics  Figure 8: Contact list in Google Site  

 
Figure 7 also shows similar results as the others. Respondents who responded agreed and 
strongly agreed with the statement that the instructions and rubrics can guide them on how to 
score with flying colours in the assessments is totalled up to 96.9%. However, a small number 
of respondents (3.1%) did not think that the instructions and rubrics in the site help them to 
achieve flying colour results. The rubrics and instructions included in the Google site allow the 
creator to incorporate the Google application effectively. 
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Majority of the respondents with 52.8% and 45.7% with strongly agreed and agreed response 
confirmed that the contact list in the Google site has allowed them to communicate with their 
respective lecturer when the need arises as can be seen in Figure 8. This demonstrated that the 
Google Site incorporate Google Form as the source of communication between lecturer and 
students. Only a small percentage of 1.6% responded that they disagreed with the method as 
the respondents preferred to depend on social media platforms such as WhatsApp or Telegram 
that would give them instant responses from their lecturer. 
 

5. Conclusion and Recommendations 

Based on the data analysis and findings, it can be postulated that the Graphs and Charts Video 
Presentation Assignment Guideline via Google Site has been proven to be effective in 
providing guidelines for the students on how to achieve good results particularly in Video 
Presentation on Graphs and Charts Assessment. The T-Test and P-Test results have proven that 
significance results yielded by two sample classes are not achieved via coincidence. It is 
confirmed that the guidelines on Graphs and Charts Video Presentation via Google site have 
produced a considerable number of students who achieved the score more than 50% of Video 
Presentation Assessment score. 
The data analysis of Google Site for DUE50032 Communicative English 3 Course: Description 
of Graphs and Charts Video Presentation survey shows that: 

1. 95.3% of the respondents are of the opinion that the Google site has offered better 
explanation on how to prepare their Description of Graphs and Charts Video 
Presentation. 

2. Majority of the students (98.5%) found the guidelines are easy to follow while 
preparing their Description of Graphs and Charts Video Presentation. 

3. 98.4% of the respondents that the sample script provided in the Google site serves as 
an excellent reference in helping them to write their own script. 

4. 97.7% of the respondents believed that the video samples provided in the Google site 
is an excellent source of reference on how to present their Description of Graphs and 
Charts video presentation appropriately. 

5. 96.9% of the respondents agreed that the instructions and rubrics guided them to score 
the assessments.  

6. Majority of the respondents (98.5%) agreed that the contact list in the Google site has 
allowed them to communicate with their respective lecturers when there is a need.  
 

Based on the preceding data, it is possible to deduce that the creation of Google Site for 
DUE50032 Communicative English 3 Course: Description of Graphs and Charts Video 
Presentation is effective in six areas as mentioned above. Since the guidelines have been proven 
to be successful and effective in guiding students to achieve better results in their video 
presentation assessment specifically graphs and charts, it is recommended for The Google Site 
for DUE50032 Communicative English 3 Course: Description of Graphs and Charts Video 
Presentation to be used by all the language course lecturers teaching at Ungku Omar 
Polytechnic and other polytechnics. Not only that, a similar approach of using Google site as a 
supplementary and reference platform can be done for other learning courses. Finally, it is also 
expected that a similar type of study can be replicated with a larger number of respondents in 
different fields. 
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APPENDIX 
 

Scan the QR Code to go to the Google Site: 
https://sites.google.com/view/descriptionofgraphsandcharts/home 

 
 
 
 
 
 
 
 
 
 
 

https://sites.google.com/view/descriptionofgraphsandcharts/home
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Abstract: Currently, the expansion of ICT changeover in teaching pedagogies highlights the critical 
need to change learning perspectives more towards collaborative and self-regulated learning. The 
impact of learning ambient turn more notable due to education revolution 4.0. Consequently, there 
are prerequisites establishing an ideal informal academic learning space that fosters learner-centered 
pedagogy. Furthermore, learner-centered learning necessitated that a notable amount of learner’s 
learning time is anticipated to be spent outside-classroom. This fact elucidates the demand for 
exploring the transitional spaces as informal academic learning spaces, namely, semi-outdoor 
transitional spaces: courtyard, terrace, porch and external corridors. This study infuses case study 
research and quantitative data collection. Consequently, the research is based on a survey 
questionnaire that was participated by 300 diploma learners from diploma academic programmes in 
Ungku Omar Polytechnic. The paper provides insight for future evaluation of higher education 
informal learning spaces by analysing the relationships between the semi-outdoor informal academic 
learning space and the transitional space attributes. The finding reveals that interaction attributes 
contribute the highest prediction on learners’ perception of semi-enclosed informal academic learning 
space followed by aesthetics, comfort, ICT facilities, semi-privacy, and privacy. Unfortunately, 
autonomy attributes do not predict learners’ perceptions towards informal academic learning space. 
This study grants a profound insight centred upon learners’ perspective on the spatial alignment of 
education 4.0 learning ecosystem can be configured to enhance collaborative and self-regulated 
learning activities by distinguishing the critical preference of informal academic learning space. 

  
Keywords: Informal academic learning space, transitional spaces, learners-centered learning, semi-
outdoor, informal learning 
 
1.  Introduction  
 
Learning occurs when a person communicates each other in an informal-milieu ambience. Higher 
education has lately turned into a profound prerequisite in societies via proficient scholars searching 
to expand net generation learning approaches, comprising informal learning approaches (Salih et al., 
2021). Sourav & Afroz (2021) deliberated that tertiary education settings must address learners’ 
various cultures. Social and academic desires. Multiple learning spaces must be incorporated on 
campus to attain learners’ desired academic goals, including physical and virtual, formal and 
informal, outdoor, personal, and practice-based spaces (Salih et al., 2021; Sourav & Afroz, 2021). 
Ramu et al.  (2020) stated that academic revolution is the interconnection of transformation and 
revolution, which has swayed most of the significant aspects in tertiary education worldwide. 
Consequently, an ultimate academic learning space has becomes a substantial topic and has been 

mailto:ramuvelusamy@gmail.com
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crucially debated among scholars across the globe (Ibrahim et al., 2013). Tertiary education currently 
shifting from limitations seeing into the most compatible net-generation learning space amalgamated 
by formal, informal, and virtual learning environments (refer Figure 1)(Martin-gutierrez et al., 2017). 
Wilson & Cotgrave (2016) stated that diverse learning activities occur outside of class time than ever 
before. Hence, it is essential to explore the new emerging notion of informal learning space (ILS) to 
promote student engagement and informal learning experiences. Furthermore, ILS is one of the 
important component in online learning which need more research.   
 

Figure 1: Typology of Academic Learning Space  Source: Author 
 
 
2. Literature Review 
 
Informal learning is classified as a residual learning type that does not need a formally organised 
learning syllabus (Kumar & Bhatt, 2015). Meanwhile, Walton & Matthews (2018) defined informal 
learning as the results of incidental learning and taking place during leisure time. Harrop & Turpin 
(2013) state that new or redeveloped learning spaces with particular growth take place in what is 
termed “informal learning spaces”. Informal learning spaces are defined as non-discipline specific 
spaces utilised by both staff and learners for self-regulated learning undertakings. Niemi (2021) had 
acknowledged the prerequisite for research on learning spaces and the connectivity to learning. The 
essential to recognise why and how informal learning spaces can remain relevant is pressing, and 
achieving this can donate a response to the question: what makes successful higher education informal 
learning spaces?  The informal learning spaces vary from the garden, square, cafeteria, internal and 
external corridor, gazebo, library, courtyard, and lobby. This study explores the learners' perceptions 
of the spaces mentioned above that are mainly used for informal learning activities.  In this study, the 
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transitional spaces are segmented into three IALS, namely: i) semi-enclosed IALS: internal corridors, 
external lobbies, foyers and hallway; ii) semi-outdoor IALS: courtyard, atrium, terrace, external 
corridors and porch; and iii) outdoor IALS: gazebo, green space and square (Liang, 2013). As stated 
by Maheran et al. (2017) an outdoor learning space is considered an outdoor education facility that 
inspires educators, learners and teachers to gain better knowledge and offer substitutions to learn and 
understand the interconnectedness of the natural resources. In higher education institutions, this 
method is designated as an instrument that permits learners and lecturers to move their educational 
curriculum outdoors and experience the natural and physical-created elements in natural surroundings 
(Maheran et al., 2017). As revealed by Norhani Ibrahim et al. (2013) outdoor learning spaces provide 
opportunities to experience a “natural studies environment”, as the physical environment positively 
impacts learners' learning possibilities and learning outcomes. Likewise, a good landscape campus 
situation is profound to enhance learners' physical and cognitive expansion and improve learning 
abilities (Matloob et al., 2014). Therefore, learners tend to spend their break time indoors rather than 
outdoors, as the outdoor spaces are not functionally designed to support their learning activities. 
 
The previous planning of Malaysian University campuses is designed to accommodate formal 
teaching activities, such as lecture halls, air-conditioned classrooms, and laboratories, with the least 
consideration on integration with campus ground (Norhani Ibrahim et al., 2013). Research by Neda 
& Andrew (2021) also agreed that there is a lack of natural element settings from primary schools to 
the university level. Inconsiderate outdoor areas and pocket spaces for learners’ learning led to 
distinct interaction between the quality of the outdoor environment and the quality of life on the 
campus. Currently, Malaysian campus planning is still based on conventional education practices, 
which disservice to the academic aspirations of 21st-century teaching institutions enriches learners’ 
lives with exposure to the natural environment and emphasises the actual experience gained outside 
of the classroom. The arrangement of informal learning spaces in higher education institutions is vital 
to inspire learners to utilise the spaces vigorously and encounter learners changing study needs 
(Norhani Ibrahim et al., 2013). Hence, adequate informal learning spaces provide varying learning 
undertakings and promote technological accessibility to aid students' learning processes. According 
to Harun & Salamuddin (2013)connecting learners with outdoor informal learning space aid in 
developing a sense of belonging, developing social connections among peers, and enhancing personal 
skills performances, including positive self-concept.  A study by Norhani Ibrahim et al., 2013 
underline the advantages of the outdoor informal learning space in the learning ecosystem, which is 
(i) broadening educational performances, (ii) developing individual potential, (iii) motivating towards 
self-directed learning and also (iv) sharpening learners’ intellectual ability and psychological 
development. Furthermore, studies by Maheran et al. (2018) acknowledges the component of outdoor 
spaces for active learning is according to the experiences and understanding of the connectivity 
between the architecture and landscape environment. Table 1 illustrates the three key features of an 
outdoor informal learning space for learners. 
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Table 1.  Key features of design spaces.   Source: (Maheran et al., 2017) 

Key features of design spaces for active learning 
1. Sense of belonging  

- The space that accommodates diverse students and the public 
- Maximize the use of daylighting to reduce energy use 
- Multipurpose spaces for varying learning activities 
- Comfortable spaces build a feeling of connection towards the environment  

2. Flexibility and multi-use spaces 
- Movable furniture to incorporate multifunction activities 
- Highly flexible, self-contained and free distraction spaces 
- Increasing flexibility spaces for specific functions/multifunction activities 
- Design features that maximise user control 

3. The uses of non-classroom spaces for learning 
- Design spaces to overcome function and services 
- Space availability merges social interaction 
- Usable transaction space between indoor and outdoor 

 
The functional aspects of learner-centered learning are associated with active learning, deep learning, 
blended learning, learner’s responsibility, and accountability and a sense of autonomy. As mentioned 
by Ibrahim et al. (2013) learner-centered learning indicates that students are required to spend a 
significant amount of their learning time outside-classroom to plan their learning activities. Based on 
the statement above, it is clearly stated that there is a need to evaluate the existing conditions of IALS. 
The emergence of ICT and new modern technology has influenced the learning space from traditional 
classrooms into various learning settings. In fact, there is an alteration in the principles of obtaining 
knowledge as well (Amit Kumar, 2015). Thus, learners enquire for a new and motivating learning 
space that is more flexible, efficient, smart, and integrated.  
 
Mostly, IALS is widely spread around the campus and conveys several attributes, namely: (i) 
interaction, (ii) academic and non-academic discussion, and (iii) entertainment (Yun et al., 2016). 
Furthermore, IALS is also known as a social learning space or third space as well. Poutanen (2013) 
concluded that creating a third space on campuses results in a successful campus environment that 
encourages learners' satisfaction compared to home, informal off-campus, on-campus, and classroom 
study locations. IALS can be in the form of physical and virtual environments (Norhani Ibrahim et 
al., 2013). In short, IALS can be categorised as enclosed spaces, semi-enclosed spaces, semi-outdoor 
spaces and outdoor spaces. Kumar and Bhatt (2015) stated that IALS and libraries are among the 
predominant informal built environments. Chen et al. (2016) define IALS conferring to breakout 
space, outdoor learning space, group learning space and individual pod. Imperatively, the informal 
learning environment turned equally students-centred as the formal learning environment. 
Interestingly, vast academic activities have occurred in the informal learning space ever before 
(Nenonen, 2015).  Concerning this, the query is the extent to which the existing higher learning 
institutions in Malaysia can accommodate and be compatible with this present-day educational trend.  
Presently, learners substitute transitional spaces as informal learning venues in higher learning 
institutions. Basically, learners will designate a space that fits learners affirmatively for informal 
learning activities.  
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3. Research Method 
 
The focus population in this research is Ungku Omar Polytechnic students, which was established in 
1969. In addressing this limitation, research needs to be executed in order to explore the learners 
informal academic learning space preferences attributes.  This survey research involves (N=300) full-
time diploma students who comprise technical and non-technical academic programmes. In detail, 
technical academic programme consist of diploma in Architecture, diploma in Electrical, diploma in 
Marine Engineering, and diploma in Mechanical Engineering. Meanwhile, non-technical academic 
programmes consists of diploma in commerce, diploma in Islamic Banking, diploma in accounting, 
and diploma in Marketing. The questionnaire that developed to acquire research data encompasses 
two parts- Part A and B. Part A involves questions associated with learners’ demographics. Part B of 
the survey related to learner’s preferences on social learning space entailing of seven constructs 
adapted from Beckers, van der Voordt, & Dewulf, (2016) The students were clustered based on 
semester and a consensus number of 100 students (4 semesters) were randomly selected from each 
polytechnic. In sum, a total of 300 students were selected. During the experts' review procedure, it 
has been suggested by the educational experts that the survey items have to be bilingual, which is in 
Bahasa Malaysia and English language. 
 
The entire quantitative data collection is governed by the researcher personally. Indeed, this had the 
advantage that the researcher could collect the completed survey set in a short time and ensure an 
almost 100% response rate. In fact, by doing this, the researcher delivered the research topic and 
objective directly to the respondents and assisted them immediately if they had any queries regarding 
the topic (Sekaran & Bougie, 2016). In this case, the researcher read and explained the questionnaire 
clearly to confirm that the students clearly understood the survey set. The respondents took 
approximately 15 to 20 minutes to complete the survey. The pilot study was conducted on 30 students 
to ensure the instruments' appropriateness, wording, sequence, format and (Thien et al., 2014). A few 
problems arose during the second pilot test. Few items needed to be rephrased and deleted due to the 
ambiguities of the items. Respondents get confused with the 6- point Likert scale questionnaire and 
the estimated time to complete the survey exceeded 30 minutes. Finally, a set of dual-language 
version questionnaires with a 5-point Likert-type scale ranging from 1 (strongly disagree), 2 
(disagree), 3 (not sure), 4 (agree), and 5 (strongly agree) was administered. The estimated time to 
complete the survey is between 20 to 25 minutes. Before the pilot test, the survey items were revised 
and submitted to three experts to evaluate the content validity. Construct validity was achieved after 
the pilot study by using factor analysis (Kaisen-Meyer-Olkin (KMO) value is 0.9, and Bartlett's test 
of sphericity is p<0.01). Meanwhile, the overall Cronbach’s alpha for the instrument was 0.933. This 
study adopted the standard type of multiple regression to examine the relationship between the types 
of IALS and IALS preferences attributes. 
 
4. Results of analysis 
 
The results for tolerance and VIF are shown in Table 2 for the second model. Based on Table 2, for 
all independent variables, the tolerance value is more than 0.10, and the VIF value for all independent 
variables is less than 10. The results suggest that there is no multicollinearity problem in this 
regression model, and the model is appropriate. This also indicates that the independent variables are 
not measuring the same thing. 
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Table 2: Regression Coefficients (Model 1) 

  Standardized 
Coefficients 

 Collinearity Statistics 

         Model  Beta t Sig.  Tolerance      VIF 
 
 
 
 
 
1 

Constant 2.102 20.789 .000  
Comfort (X1) .105 3.040 .002 .280                  3.570 
ICT (X2) -.093 -5.070 .000 .412                  2.429                
Layout (X3) .049 2.015 .044 .615                  1.626 
Interaction (X4) .237 8.928 .000 .637                  1.570 
Aesthetics (X5) .023 .897 .370 .485                  2.060 
Autonomy (X6) -.004 -.243 .808 .622                  1.607 
Privacy (X7) .036 2.245 .025 .654                  1.529 
Semi-Privacy (X8) -.022 -1.226 .221 .447                  2.237 

 
Since all the preliminary analyses for multicollinearity, outliers, normality, linearity and 
homoscedasticity have met the assumptions. Therefore, the regression model is appropriate. As 
showed in Table 3, the model summary presents how much variance in the dependent variables 
(perceptions) is explained by the independent variables (IALS preferences attributes). 
 

Table 3: Model 1 Summary 

Model R R Square Adjust R 
Square 

Std. Error of 
the Estimate 

1 .400a .160 .153 .40032 
a. Predictors: (Constant), Layout, Privacy, Autonomy, ICT, Interaction, Aesthetics, Semi Privacy, 
Comfort 
 
 
Based on the Model 1 summary, as illustrated in Table 4, the coefficient determination for the 
developed model is .160 (R2 =0.160). The coefficient determination (R2) indicates the percentage of 
dependent variables that predicted the independent variables (Hair et al., 2014). Thus, the independent 
variables can explain 16.0% of learners' perceptions.  
 
 

Table 4: Modal 1 ANOVA 

Model Sum of 
Square 

df Mean Square F Sig 

1 Regression 32.574 8 4.072 25.408 .000a 
Residual 171.477 1070 .160   

Total 204.051 1078    
a. Predictors: (Constant), Layout, Privacy, Autonomy, ICT, Interaction, Aesthetics, Semi-Privacy, 
Comfort 
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Next, the ANOVA table as shown in Table 4.0 was used to assess the statistical results. The model 
has a significant level of 0.00 (p<0.001). Therefore, this model is appropriate to predict learners’ 
perception towards IALS. Table 2.0 can be referred in order to determine which independent variables 
predicted learners’ perceptions towards IALS. Based on the Figure 2, five attributes predicted the 
learners’ perception towards semi-outdoor IALS: comfort p<0.05 (ß=-0.105, t=3.04, Sig. 0.00); ICT 
facilities p<0.05 (ß=-0.093, t=-5.07, Sig. 0.00); Interaction p<0.05 (ß=0.237, t=8.92, Sig. 0.00); 
Layout p<0.05 (ß=0.049, t=2.01, Sig, 0.04); and Privacy p<0.05 (ß=0.36, t=2.24, Sig. 0.02). 
Meanwhile, semi-privacy, aesthetic and autonomy attributes are not statistically significant in making 
contribution to learners’ perception towards semi-outdoor IALS: Semi-Privacy p>0.05 (ß=-0.022, t=-
1.22, Sig. 0.22); aesthetic p>0.05 (ß=-0.023, t=-0.89, Sig. 0.37); and autonomy p> 0.05 (ß=-0.004, 
t=-0.24, Sig. 0.80).   
  

Y = 2.102 + 0.105(X1) – 0.093(X2) + 0.049(X3) + 0.237(X4) + 0.036(X7) 
 
 

 
 

Figure 2: Coefficients of conditions for interpreting semi-outdoor IALS (Adjusted R square = 
0.160) 

 
 

5. Conclusions 
 
The findings designated that interaction attributes make the most substantial contribution to learners' 
perception of semi-outdoor IALS (β=.237). Undoubtedly, learners use IALSs for collaborative 
learning, group work, meeting up-points, and gathering venues that enhance interaction and 
collaboration accomplishments. Consequently, the net-generation learning space has to be interactive, 
flexible and a technology-rich teaching setting. This study also indicated that privacy attribute 
contributes to predicting learners' perception on semi-outdoor IALS (β=.036). Privacy attribute refers 
to a space that can provide concentration and retreat. This study revealed that learners prefer semi-
outdoor IALS as a space for privacy purposes. A space that provides more privacy and personal space 
and is not shared by both genders. This study’s findings indicated that comfort attributes have a 
significant positive influence on learners' perception of semi-outdoor IALS (β= .105). Comfort 
attributes refer to a thermally comfortable space, shaded space, moveable tables and chairs, good 
ventilation with fresh air, and space utilised 24 hours for collaborative and individual learning.  
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Walton and Matthews (2018) mentioned that the rapid development of ICT is one of the many that 
influence how higher education is delivered. However, the finding indicated that ICT facilities 
negatively correlate with semi-outdoor IALS (β=-.93). ICT facilities are attributed to printing service 
availability, 3-pin electrical power point, quick online access and strong wireless network. The 
previous study by Nenonen et al. (2015) revealed that learners have their own culture, so-called Bring 
Your Own Device (BYOD). BYOD refers to the use of personal smartphones and devices on a 
university network (Walton and Matthews, 2018). The BYOD culture is possible with the latest 
mobile socio-digital technology, and advanced insight on blended learning make the BYOD culture 
possible. As stated by Nenonen et al. (2015) the use of own device (BYOD) encourages the use of 
personal digital tools. Moreover, this method makes a less ICT-heavy environment possible, whereas 
the concentration in promoting collaboration and learning is mediated by the best and most 
appropriate digital technology potential. Studies by Beckers (2016) indicated that layout significantly 
correlates with learning space preferences. For the same reason, the current study found a significant 
correlation between semi-outdoor IALS with the layout. Layout refers to a spatial arrangement that 
permits collaborative and individual learning with proper furniture setting, space that allows food and 
beverage, and as a small pit stop venue. Moreover, the semi-outdoor IALS's permit small gatherings 
among learners, collaborative learning activities, self-regulated learning, and more freedom. 
Sommerville and Collins (2008) discovered that learners favour open, unconfined learning spaces. 
According to Jamieson (2016) layout, comfort, and aesthetics are profound elements of the learning 
environment that should meet learners' individual requirements.  
 
In this study semi-outdoor IALS does not show any correlation with aesthetic attributes. Aesthetics 
in the context of informal learning refers to an attractive space with a natural environment such as 
soft and hard landscapes and proper floor finishing and wall decoration that allows for learning to 
take place, yet in an informal way. In the future, more research needs to be done on outdoor IALS 
associated with natural futures. Many studies have emphasised the impact of physical aspects of IALS 
that influences learning and teaching, in particular, aesthetics (Yang et al., 2013). In fact, in a diary 
logbook study, he further elaborated that learners prescribed aesthetics attribute as one reason for 
choosing specific learning spaces (Beckers 2016). Nevertheless, autonomy is the only attribute that 
does not contribute to learners’ perception. In this study context, autonomy refers to a homely 
environment, a small corner for a power nap, and a private space for learners-lecturer discussion. In 
contrast with Beckers (2016), the finding mentioned that autonomy significantly influences IALS 
preferences, nevertheless, to a certain extent. Autonomy is more associated with self-regulated 
learning, which occurs at home. 
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Abstract: Information and communication technology (ICT) is a very important component 
underlying innovation in business and entrepreneurship that allows activities to take place 
regardless of place, distance, age, and time in increasing competitiveness in businesses and 
economies around the world in line with Industry 4.0 can benefit firms in mapping out a global 
direction. To ensure business can be implemented well and effectively, the digital platform is 
used as a complement in supporting the business activities undertaken. The objective of this 
study is to examine the acceptance to use digital platforms by SME entrepreneurs in Kedah by 
using the Theory of Combined Technology Acceptance and Use (UTAUT) model. Data 
collection involved is the distribution of questionnaires. Only 355 questionnaires were 
considered suitable to be analysed further, with response rate of 47 percent. The study has 
successfully proven that social influence and facilitating concern are significantly correlated to 
acceptance to use digital platform. Therefore, regression testing shows that prediction facts on 
acceptance to use digital platform produce the value R2 of 67.8 percent. Besides, the results of 
this study are expected to benefit SME entrepreneurs, SME support service agencies, policy 
makers and SME program development related to the importance of digital platforms in 
business activities today. Thus, the study also contributes to existing literatures which focuses 
on the development of entrepreneurship in Malaysia. Lastly, detailed implications of the theory 
and practices as well as suggestions for future study also discussed. 
 
Keywords: digital; platform; entrepreneurs; acceptance; Small and Medium Enterprise;  
 

1. Introduction 

Developments and advances in Information and Communication Technology (ICT) have 
brought great changes in human life and provided great competition in the business world. 
Accordingly, the increasing use of digital in the Industrial Revolution 4.0 (Industry 4.0) has 
provided opportunities and attractions to the field of entrepreneurship to change the mind-set 
toward digital transformation (Grabowska & Saniuk, 2022; Ramdani et al., 2021) In addition, 
the field of entrepreneurship has the potential to contribute to the socio-economic development 
and productivity of the country. More equitable, distribution of income will improve the 
standard and quality of life of the people, in turn bringing social benefits to society. Sustainable 
economic growth can be promoted through an innovative and creative entrepreneurial nation, 
as well as through a new economy and a digital economy. The new wave of the digital economy 

mailto:aziza@polimas.edu.my
mailto:supaat@puo.edu.my
mailto:mardiyanadiana82@gmail.com
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is able to create a variety of business and employment opportunities, thus increasing the income 
of the people as a whole, including in rural areas (Tomić et al., 2022). The transition of the 
existing economy to a digital economy is important because it accelerates the growth of the 
local and national economy, with the driving force being mostly entrepreneurs and small and 
medium enterprises. This situation indirectly gives an important focus to increase and stimulate 
the resilience of the country's digital economy, further helping the people and businesses 
affected by COVID-19(Ivanova et al., 2022).  
 
The new wave digital economy is able to create various business opportunities and jobs, thus 
increasing the income of the people as a whole, including in rural areas. In general, many spaces 
and opportunities can be explored in the digital world. Business skills plus digital skills will 
give space for entrepreneurs to explore further. Besides, Khrais and  Alghamdi (2022) stated  
that the development of digital technology brings changes to existing business models and new 
creations, the introduction of new products and services as well as increased efficiency of 
business processes which contributes to increased competitiveness. However, the use of digital 
platforms in firms was found to be still at a low level, especially among developing countries. 
In addition, most micro and small firms are still not able to maximize the use of digital 
platforms, and some are not even motivated to use digital platforms in their business dealings 
(Bahari et al., 2021). Besides, the acceptance and use of new technology have become an 
obstacle and a burden to SME entrepreneurs against the introduced technology initiatives. The 
rapid emergence of digital platform ecosystems in the context of SME entrepreneurial use is 
still underdeveloped. Therefore, a literature review was conducted to identify the evolution of 
usage measurement models and identify the factors influencing the actual use of digital 
platforms among SME entrepreneurs(Chatterjee et al., 2022; Saiful Afzan Baru et al., 2014). 
The problem faced in the efficiency of SMEs in managing the business they are working on 
lies in the inefficient use of alternative resources that the expected solution is the application 
of appropriate technology to support resource efficiency so that the continuity of the SME 
business can be well established (Mansur, 2022). Accordingly, this study provides further 
understanding of the issues related to the adoption of ICT by SME entrepreneurs. It investigates 
behaviour towards technology adoption by examining behavioural intentions towards different 
technologies in various cultural settings and identifying findings from other studies. Several 
theoretical models have been perused to seek factors that influence behavioural intentions to 
use technology to manage user behaviour (Azilahwati Adam et al., 2019; Mansur, 2022). 
Several technology acceptances models and theories have been applied to different phenomena 
and varying cultural settings in many studies, yielding varying results.  
 

2. Literature Review 

This study using UTAUT model to show about SMEs entrepreneurs adopt ICT and digital 
platform in their business.  Unified Theory of Acceptance and Use of Technology (UTAUT) 
is an integrated model used to identify user acceptance of technology. Previous studies showed 
a big number of UTAUT model applied in various fields. However, limited studies had been 
done using UTAUT model in the field of entrepreneurships and business.  
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2.1 Adopt Technology Acceptance Measurement Model 
The Unifying Theory of Technology Acceptance and Use (UTAUT) was developed by 
Venkatesh et al., (2003) which describes conceptual and empirical similarities across different 
models of technology acceptance. This theory states that user acceptance and use of technology 
is explained by several factors. The process of social influence explains that individuals face 
the opportunity to accept or reject a new system consisting of subjective norms, voluntariness 
and image. Cognitive processes emphasize the relevance of individual work and the value of 
output. UTAUT states that user acceptance and use of technology explained by four factors, 
that is performance expectations, effort expectations, social influence and convenience are 
direct determinants of behavioural intention and behaviour (Venkatesh et al., 2003). According 
to this study, Alawadhi and Morris (2008) conducted a study on 880 students in the use of e-
government services using the UTAUT model. The results revealed that performance 
expectancy, effort expectancy and peer influence determine behavioural intention. Similarly, 
facilitating conditions and behavioural intentions determine usage of e-government services. 
Besides that Dong et al. (2009) found that performance expectancy and social influence 
determine users’ behavioural intention toward Internet banking. Result of an empirical 
investigation conducted by Maldonado et al., (2009) on 240 secondary school students in Peru 
in the acceptance of an e-learning technology suggests that social influence significantly 
predicts behavioural intention. 
  

2.2 Digital Entrepreneurship 
The emergence of digital entrepreneurship is the result of changes in the business world due to 
transformations in the field of technology. The discussion of digital entrepreneurship aspects 
has gained attention among scholars due to the insistence and demand for the use of technology 
in business. Therefore, digital participation is access and use of the internet that includes 
various activities related to the achievement of an inclusive information society (Faradillah 
Iqmar Omar et al., 2022; Man & Yang, 2022). Besides, the rapid growth of online businesses 
(e-commerce) as well as businesses that use social media has resulted in the outbreak of 
economic globalization and has led to an increase in customers from within the country as well 
as customers across borders. In addition, entrepreneurs are offered a variety of new 
opportunities with the existence of the internet in order to start and grow a business. Through 
new and traditional forms of internet and information technology, entrepreneurs are able to 
reach customers, become more efficient and generate their business in a way that could not be 
done before. In particular, Li et al. (2018) stated that the digital platform approach as a complex 
transformation is able to influence the backbone of an organization. With that, the capabilities 
of digital platforms need to focus on technology networks that involve drastic changes towards 
the use of internal and external resources of the organization. Meanwhile, study by Beliaeva et 
al. (2020, revealed that significant differences in a set of supporting innovation ecosystem’s 
actors and relationships throughout the development of the company from lower to higher 
levels of digitalization. The research brings implications to SMEs in high-tech industries that 
are aiming to transform their business toward greater digitalization, and stresses the importance 
of strategic partners in innovation ecosystem in this process. 
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2.3 Adoption Technology towards SMEs 
In Malaysia, the government continues to introduce various programs and strategies towards 
empowering the use of ICT to improve the standard of living of the community, especially for 
B40 entrepreneurs (Faradillah Iqmar Omar et al., 2022). Previous studies show that firm 
managers play a significant role in the establishment, development and advancement of the 
organisation.  Similarly, Azilahwati Adam et al. (2019), Khrais & M.Alghamdi (2022) and 
Mohamad Rohieszan Ramdan et al.(2020) stated that technology adoption is based on three 
stages of cognitive, affective and behaviour. They explained that at the cognitive stage, SMEs’ 
managers become aware of the technology and through analysis of benefits and feasibility, they 
develop feelings towards it. If the feeling is favourable, the SME will move to behavioural 
stage in terms of actual usage of ICT, which is translated into organisational willingness. 
According to Mansur (2022),  digital transformations offer a possibility or a challenge for 
SMEs, their strategic response is critical. SMEs participating in the digital economy require 
digital innovation to overcome significant obstacles and enhance their technological expertise 
(Faradillah Iqmar Omar et al., 2022). On the other hand, the term digital innovations refer to 
new products Chatterjee et al., (2022), processes, or business strategies enhanced by 
technology (Harifah Mohd Noor et al., 2022). 
 

3. Methodology 

This study adapted a quantitative approach which is a cross-sectional study. Data is collected 
once that requires respondents to answer a questionnaire distributed by researchers. Through 
the applied method, the real situation can be known as it is suitable for obtaining personal and 
social facts, beliefs, and attitudes (Kerlinger, 1973). This study aimed to examine factors 
influencing social media adoption for business purposes by utilizing the UTAUT model. IBM 
SPSS Statistics version 22 was utilized to validate the proposed hypotheses and verify our 
suggested conceptual framework. The data were collected from a self-completed online 
questionnaire converted to a Google Form format. A convenience sampling technique was 
adopted in this study via an online questionnaire as the research instrument. 
 

3.1 Sampling and Data Collection 
The population of this study is gained from TEKUN Nasional Kedah entrepreneurs. A total of 
750 questionnaires were distributed, however, only 355 were returned and analysed as data to 
be used as the study sample. A simple sampling method was chosen because the researchers 
gave the questionnaires to the selected sample only. Respondents agreed and responded 
voluntarily. 
 

3.2 Instrument 
This study uses a quantitative approach and a questionnaire as the main instrument used to 
obtain data from the respondents. The instrument used in this study is a questionnaire that uses 
a 5-point Likert scale; 1= strongly disagree, 2= disagree, 3= neutral, 4-= agree, and 5= strongly 
agree. Items constructed based on Technology Acceptance and Use Theory (UTAUT) 
developed by (Venkatesh et al., 2003). The scale includes items of performance expectations, 
effort expectations, social influence, and facility conditions. All the questions used have been 
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tested and used in previous studies (Saiful Afzan Baru et al., 2014). All the data obtained after 
the collection process, the validity test using Cronbach's alpha method is done first. This aims 
to ensure that each item to be tested reflects the characteristics to be measured. Additionally, 
Hair et al. (2010); and Sekaran  (2003) suggested a Cronbach value above 0.7 is considered 
good. Table 1 shows the summary of variable used in this study.   
 

Table 1 Summary of Variables 
Variable  Item  
Performance Expectancy 5 
Effort Expectancy 4 
Social Influence 4 
Facilitating Conditions 4 
Use Behavior 4 

 
 

3.3 Research Model 
The purpose of this study is to determine the strength of predictors (EE, PE, SI, and FC) on the 
intention of SME entrepreneurs to accept and use ICT as a platform used for buying and selling 
and research. The factors that can influence the adoption of ICT by SMEs are illustrated in 
Figure 1. The study is based on the model of  Venkatesh et al. ( 2003),  which had four 
exogenous variables and one endogenous variable used in this study. Venkatesh et al. (2003) 
utilised UTAUT model to understand human acceptance behaviour across a range of 
disciplines. This study utilises this model, which integrates the following factors (Venkatesh et 
al., 2003, p. 447–453): 
 
1- Performance Expectancy (PE): This refers to “the degree to which an individual believes 
that using the system will help him or her to attain gains in job performance”. 
2- Social Influence (SI): This refers to “the degree to which an individual perceives that 
important others believe he or she should use the new system”. 
3- Effort Expectancy (EE): This refers to “the degree of ease associated with the use of the 
system”. 
4- Facilitating Conditions (FC): This refers to “the degree to which an individual believes that 
an organisational and technical infrastructure exists to support the use of the system” 
 
The conceptual framework is presented in Figure 1. Use behaviour was proposed to be a 
dependent variable. Meanwhile, Effort expectancy, performance expectancy, social influence 
and facilitating condition were independent variables.  The selection of these variables was 
based on a review of extant digital platforms literature and discussions with executives in the 
entrepreneurship contexts. Each component of the model and key relationships are shown in 
Figure 1. 
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Figure 1: A Conceptual Model of Use Behaviour by UTAUT Model 
 

4. Analysis and Result 

4.1 Descriptive analysis of demographic information 
Data were analysed using the IBM Statistical Package for Social Sciences (SPSS) version 22. 
This study used descriptive and multiple regression to analyse the data. The descriptive 
statistics of the sample are listed in Table 1. The sum of the respondent of this research was 
355 entrepreneurs located in Kedah. The result showed the percentage for each respondent's 
details according to the category placed in the questionnaire. All the data that has been collected 
is analysed and the results are summarized in a table. Overall, the questions stated in the study 
on demographics are gender, age, status, education level, income, platform use, type of 
business sector, type of ownership. The demographic profiles are detailed in Table 2. 
 

Table 2 Demographic Profile of respondent Characteristics 
Demographic Profile   Frequency Percentage (%) 

Gender Male 125 35.2 
  Female 230 64.8 
 18 -25 years 54 15.2 
 26-33 years 80 22.5 

Age 34-41 years 101 28.5 
 42-49 years 86 24.2 
  50 above 34 9.6 

Status Single 30 8.5 
 Married 285 80.3 
 Divorced   40 11.2 

  SPM 67 18.9 
 Diploma 158 44.5 

Level Education Degree 100 28.2 
  Master 30 8.4 
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Monthly Income Below RM5000  44 12.4 
 RM5,000-RM10,000 152 42.8 
 RM11,000-RM16,000 89 25 
 RM17,000-RM22,000 45 12.7 

  RM23,000 above 25 7.1 
Platform Use Facebook 126 35.4 

 Instagram 78 21.9 
 Twitter 39 10.9 
 WhatsApp 105 29.5 
 Others 7 1.97 

Business Entities Sole proprietorships 271 76.3 
 Partnership 84 23.7 

Business Category Manufacturing 183 51.5 
 Service 147 41.4 

  Agriculture 25 7.1 
 
 

4.2 Principal Component Analysis 
The exploratory factor analysis was used to determine the construct validity of performance 
expectancy, effort expectancy, social influence, facilitating concern, behavioural intention, and 
use behaviour. The Principal Component Analysis (PCA) was used to assess the dimensionality 
of the measures, in this light, PCA performed to assess the factorial structure of the scales. The 
results of the factor analysis showed the Kaiser-Meyer-Olkin (KMO), which surpassed the .6 
and the Bartlett Sphericity test (BTS) which was significant with p<.05. One possible reason 
is the number of samples which was less than 200 people, Hair, Black, Babin., and Anderson 
(2010) suggested that the adequacy of the sample measured is .45. All of the variables passed 
both the statistical tests of Kaiserr-Meyer-Olkin (KMO) which is a measure of sampling 
adequacy and Bartlett’s Test of Sphericity for statistical significance. These tests confirmed the 
factorability of the data collected through the scales. The reliability score for performance 
expectancy, 0.865, effort expectancy 0.835, social influence, 0.853, facilitating 
concern0.821and use behaviour 0.853. The results of the factor analysis as shown in Table 3, 
indicated that each factor was validly represented by its relevant items. 
 

Table 3 Validity and Reliability of Instruments 

Item Performance 
Expectancy  

Effort 
Expectancy 

Social 
Influence 

Facilitating 
Concern 

Use 
Behaviour 

PE1 0.772     
PE2 0.845     
PE3 0.894     
PE4 0.799     
PE5 0.658     
EE1  0.791    
EE2  0.803    
EE3  0.755    
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EE4  0.727    
SI1   0.839   
SI2   0.743   
SI3   0.682   
SI4   0.664   
FC1    0.741  
FC2    0.732  
FC3    0.782  
FC4    0.805  
BI1      
BI2      
BI3      
BI4      
UB1     0.903 
UB2     0.895 
UB3     0.865 
UB4     0.769 
Reliability 0.865 0.835 0.853 0.821 0.853 

 

4.3 Finding  
The findings from Table 4 revealed that the social influence and facilitating concern have 
positive significant relationship towards use behaviour. The result shows the value of R2 
presents as much as 67.8 percent of use behavior is explained by the variables. Next, the F-
Statistic value proves that variables such as performance expectancy, effort expectancy, social 
influence and facilitating concern contribute to the use technology among SME entrepreneurs 
(F= 85.63; p<0.01). Then overall the results present findings related to performance expectancy 
variables (β = .120; t=.749; p>0.05), effort expectancy (β = .054; t=.962; p>0.05) social 
influence (β = .130; t=2.462; p<0.05) and facilitating concern (β = .034; t=2.022; p<0.05). The 
empirical findings showed that performance expectancy and effort expectancy cannot be 
proven to influence the use of technology of SME entrepreneurs. Meanwhile, social influence 
and facilitating concern can each be proven as independent variables that influence and have a 
significant relationship to the use of technology in the development of entrepreneurship. 
 

Table 4 The Effects of UTAUT Model towards use technology as Platform 

 

Variable  Beta T Value P value  
Performance Expectancy 0.120 0.749 0.455 
Effort Expectancy  0.054 0.962 0.338 
Social Influence 0.130 2.462 0.015 
Facilitating Concern 0.034 2.022 0.045 
R2 0.678    
F- Statistic 85.63    
Sig: 0.009    
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5. Discussion and Conclusion 

This study empirically proofs the critical factors that impact the usage of ICT by SME 
entrepreneurs. The results obtained in this study showed social influence and facilitating 
concern have a significant relationship with the use of digital platforms among entrepreneurs. 
In terms of social influence, results have a positive relationship and provide significant results. 
Result revealed that social influence plays an important role in the use of digital technology for 
entrepreneurs. Therefore, family, friends, peers and others who are around the entrepreneur 
will influence positively or negatively to adopt digital technology in the business being 
conducted. In additional, the facilitating concern has a positive relationship and gives a 
significant relationship to the use technology for entrepreneurs. This can be interpreted that fast 
internet access, good facilities and sufficient equipment give entrepreneurs the opportunity to 
continue their business. This situation is explained because the use of digitization technology 
helps increase revenue through fast Internet access as well as e-commerce providers that are 
used to help businesses become more efficient. Hence, the viewpoint of the UTAUT model 
was adopted. After the review of relevant literature, which gave strong theoretical and 
conceptual underpinning for an integrated conceptual framework to be designed, the four-
predictor research model that was yielded explained 67% of the variance in ICT usage after 
running principal component analysis (PCA). Therefore, these are significant results for SMEs 
that are digitally stable since they require digital platforms, internet of things, and digital 
orientation to address the significant difficulties associated with the developing digital 
economy and to enhance their technical knowledge. Thus, technology acceptance research ages 
back two and half decades with varying results and different supporting technology acceptance 
models or theories. This study has shown that the choice of UTAUT model is completely 
appropriate for the subject under analysis. Given the seeming importance of these variables, it 
looks likely that they may become part of a basic model in the future. The key contribution of 
the paper in theoretical terms is the introduction of convertibility into the model. Based on the 
overall findings of this study, it clearly shows that SME entrepreneurs in Malaysia are aware 
of the importance of digital platforms in their respective businesses and have a high intention 
to use the platform. The use of digital platforms also shows that the software is capable of 
adding value to the business performance of SMEs in Malaysia if entrepreneurs can fully utilize 
the internet and the power of social media in marketing activities or buying and selling goods 
and services. In addition, regular exposure to current technological developments, especially 
those related to increasing sales and profits of SMEs, needs to be publicized more effectively. 
This is because the decision of an SME entrepreneur to use a digital platform is also influenced 
by other stakeholders who are around the entrepreneur. Therefore, for parties interested in 
SMEs in Malaysia to establish a support group either for knowledge or skill improvement. 
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Abstract: Nowadays, the reuse of waste to make fertilizer has been less applied. The objectives 
of this study were to produce Anti-Smell and Compost powder (ASC) as well as compare the 
strength of the smell and compare the decomposition time. The main purpose of ASC powder 
was to eradicate the smells produced by waste and to help decrease the decomposition time for 
compost fertilizer. The composting process divided into three condition; waste mixed with 
ASC, waste mixed with Bokashi, and waste without any mixture. The researcher distributed a 
questionnaire to test the smell from 350 respondents in Kota Kinabalu Polytechnic (PKK) area 
comprising of the PKK residents. The results of the study showed that ASC powder 
successfully achieved the objective, which the ASC mixed waste produced less smell compared 
to the other two samples. 69% chose with waste ASC powder will reduce the smells. While, 
the composting time for waste with ASC powders is more rapidly decomposing compared to 
existing products where in the second week ASC interventions began to show signs of 
decomposition. In the other hand, the temperature of the ASC approximately to ground 
temperatures which is at 32°C and for the waste with ASC powder textures is medium and a 
bit hard after 3 weeks. In conclusion, the results show that ASC powder can reduce the smell 
rate and accelerate the decomposition process and make the waste as compost fertilizer. 

Keywords: Anti-Smell and Compost (ASC); Bokashi; Decomposition; Powder Texture 

 
 Introduction 

 
Solid waste management and zero open disposal by 2020 in an integrated manner is not just a 
goal but an effort towards managing solid waste resulting from human activities and taking 
care of the polluted environment. Care of the environment is very important because it is an 
important asset to the well-being of human life. Therefore, the implementation of integrated 
solid waste management is very important considering that the waste disposal statistics increase 
every year where the Local Authority states that each individual dispose of 1 kilogram of solid 
waste every day. If all the waste produced by the entire population is collected during 1 month 

mailto:izyani@polikk.edu.my
mailto:aziahfatma@gmail.com
mailto:Jevstlee98@gmail.com
mailto:aziahfatma@gmail.com
mailto:nurkhaledal@gmail.com
mailto:dimarabdul98@gmail.com
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only, it will fill about four Kuala Lumpur Towers. The amount of waste generated is expected 
to continue to increase along with the increase in the number of people and the uncontrolled 
disposal of waste by all of us (Augustine, 2022). 

 
Solid waste is the most easily available waste material and most produced. This happens 
because of an increase in resources or the source of the solid waste. Among the causes that 
cause the increase in solid waste are population increases, socioeconomic and lifestyle of 
Malaysians, untimely garbage/waste collection, unsystematic waste management and 
unconcerned community attitude. 

 
Nowadays, the reusing waste materials is disappearing in the current of modernization because 
some communities still use the conventional method which is open dumping method or known 
as open dumping where all the solid waste that has been collected from houses and buildings 
will be released or thrown away in an open garbage disposal area. As a result, the problem of 
solid waste management in our country is getting more complicated. Local Authorities (PBT) 
are facing problems in finding suitable areas to dispose of the increasing amount of waste. In 
addition, awareness of water quality that decreased at a rate of 0.9 percent in 1994 is an example 
of the effects of water pollution as a result of inconsistent solid waste management. To 
overcome this problem, the researcher made a study on how to overcome this kind of problem. 
ASC powder is a powder made from organic materials to get rid of foul odours by indirectly 
composting materials such as waste. In this study, this powder has properties to reduce the 
smell of garbage and produce organic matter. This is because the problem of garbage nowadays 
is increasing and it is complicated to dispose of it. Therefore, this study was conducted to see 
the effectiveness of this powder in carrying out its function as a garbage odour remover and 
composting waste materials into organic compost fertilizer. 

 
The main objective of this study was to produce Anti-Smell and Compost (ASC) powder. In 
this study, the effectiveness of ASC powder is more focused on the composting and reduction 
of waste odor. From the assessment made, overall ASC powder is effective in reducing odors 
and compostable waste. ASC powder also uses low cost in the process of making the powder. 
This ASC powder is able to decompose waste into organic compost. Overall, with Anti-Smell 
and Compost Powder (ASC) it can reduce waste disposal and cleaning work can be reduced. 
In addition, it will also help streamline solid waste management from having too much waste. 

 
In this study, the scope of the study are as follows: 
• Using ASC powder and additional organic matter. 
• Using materials such as waste. 
• The study only examined the effectiveness of ASC powder on waste. 
• Make a composting time test (time will be recorded to know the time used during the 

composting process). 

• Data collection such as moisture content, Phosphorus, Magnesium, Calcium, texture and 
temperature. 
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The significances of the research are as follow: 
• Identify ASC powder that can work to reduce the bad smell of garbage. 
• Compost waste material to become organic fertilizer. 
• Making it easier for local communities to dispose of their own garbage by composting 

waste materials. 
• Produce a substance that removes the smell of garbage using ASC powder. 
• Identifying whether ASC powder can be used as an ingredient composting. 

 
 Literature Review 

Reuse of waste materials is one of the methods profitable savings due to its cost-effective 
materials, easier and safer to use. Today's technology requires a lot of materials new that can 
replace existing natural materials now. 
 
2.1 Waste Disposal 

Waste disposal, the collection, processing, and recycling or deposition of the waste 
materials of human society. Waste is classified by source and composition. Broadly 
speaking, waste materials are either liquid or solid in form, and their components may be 
either hazardous or inert in their effects on health and the environment. The term waste is 
typically applied to solid waste, sewage (wastewater), hazardous waste, and electronic 
waste (Brittanica, 2019). 

 
2.2 Food Waste Disposal 

Food Waste represents a large percentage of the waste steam for many industries such as 
restaurants, hospitals, nursing homes, food manufacturing and processing facilities, 
supermarkets, schools, prisons, hotels, Corporate Offices, Catering Halls, food courts and 
many other locations. There is growing pressure for removing the organic waste from 
landfills. For establishments that serve food there is an average of 1 pound of waste per 
meal served when both pre-sale and post-sale waste is considered. Below is a brief 
overview of some of the ways to address food waste. Of course, the solution for each 
industry and even each facility within the same industry will vary depending upon many 
factors (Kennedy, M. 2013). 

 
2.3 Activated Charcoal 

Charcoal is an odourless, tasteless, fine black powder, or black porous solid consisting of 
carbon, and any remaining ash, obtained by removing water and other volatile constituents 
from animal and vegetation substances. Charcoal has been used since the earliest times for 
a range of purposes, including art, medicine, and fuel (M. Abdollahi & A. Hosseini, 2014). 
Activated charcoal is a popular home remedy for several other ailments and it’s sometimes 
used for other household and cosmetic purposes. However, most of these purported benefits 
aren’t backed by science. Water filtration is one of the benefits used from activated 
Charcoal. Activated charcoal may help filter water by removing contaminants, suspended 
solids, and microorganisms like bacteria — all without affecting the water’s pH or taste 
(Petre, A., 2021). 

https://www.britannica.com/science/recycling
https://www.merriam-webster.com/dictionary/deposition
https://www.merriam-webster.com/dictionary/composition
https://www.britannica.com/topic/health
https://www.britannica.com/science/environment
https://www.britannica.com/technology/electronic-waste
https://www.britannica.com/technology/electronic-waste
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2.4 Rice Husk 
Rice husk is an organic waste and is produced in large quantities. It is a major by-product 
of the rice milling and agro-based biomass industry. Rice husk is a cellulose-based fiber 
and contains approximately 20% silica in amorphous form. In addition, it consists of 60– 
65% volatile matter, 10–15% fixed carbon, and 17–23% ash. It contains approximately 
40% cellulose, 30% lignin group, and 20% silica. Rice husk can absorb water ranging from 
5% to 16% of unit weights, and the unit weight of rice husk is 83–125 kg/m3 (Phonphuak, 
N. & Chindaprasirt, P., 2015). 

 
2.5 Rice Bran 

Rice bran is a rice processing by-product which accounts for tons of food waste per year, 
composed by numerous nutrients and bioactive substances that are able to reduce the risk 
of noncommunicable chronic diseases. Therefore, rice bran can be considered a good 
candidate as a sustainable functional ingredient (Ferreira, S. C & Fernandez, A. M., 2019). 

 
Rice bran is used as a good source of proteins,  oils,  crude  fibers,  carbohydrates,  energy, 
phenolic compounds, γ-oryzanols, and fatty acids (saturated fatty acids 16.59%– 21%; 
monounsaturated fatty acids, 39.82%–49.95%; and polyunsaturated fatty acids, 33.23%–
38.57%). Fermented rice bran (FRB) can be prepared by dual fermentation using fungi 
and lactic acid bacteria for improvement of its functional properties (Md. Alauddin & Md. 
Zakir, 2019). 

 
2.6 Bokashi 

BOKASHI is a word in Japanese that has the same meaning as organic matter that is 
fermented by containing a group of active bacteria bokashi called Effective Microorganism 
and can be known as EM. According to EM expert Dr. Imamura, bokashi is one of the good 
materials to fertilize the soil. Under normal conditions, bacteria these exist together where 
each has its own function and depend on each other. EM has contained types of Microbes 
into 4 categories; 1. Photosynthetic Bacteria; 2. Lactic Acid Bacteria; 3. Actinomycetes; 
4. Yeast (Yamada, K., 2000). 

 
2.7 Distilled Water 

Distilled water is steam from boiling water that is been cooled and returned to its liquid 
state. Some people claim distilled water is the purest water you can drink. All water, no 
matter if it comes from a natural spring, artesian well, or regular tap, may have trace but 
safe amounts of minerals, bacteria, pesticides, and other contaminants. Distilling rids water 
of all those impurities. It also removes more than 99.9% of the minerals dissolved in water. 
Distilled water is a type of purified water. Salts, minerals, and other organic materials are 
removed by collecting the steam from boiling water. Distilled water is safe to drink. But 
probably find it flat or bland. That  is  because  it  was stripped of important  minerals  like 
calcium, sodium, and magnesium that give tap water its familiar flavour. What was left is 
just hydrogen and oxygen and nothing else (Blades, N., 2020). 

 
2.8 Lactic Acid 

Lactic acid is an organic compound with the formula CH₃CH(OH)COOH. It is white and 
soluble in water in its solid form while liquid, visible colourless. It is produced naturally 
or synthetically. Position its hydroxyl group adjacent to the carboxyl group makes. This 

https://www.sciencedirect.com/topics/food-science/phenolic-compound
https://www.sciencedirect.com/topics/food-science/phenolic-compound
https://www.sciencedirect.com/topics/food-science/lactic-acid-bacteria
https://www.webmd.com/fitness-exercise/rm-quiz-know-about-hydration
https://www.webmd.com/food-recipes/vitamin-mineral-sources
https://www.webmd.com/food-recipes/ss/slideshow-gourmet-calcium
https://www.webmd.com/diet/supplement-guide-magnesium
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acid is classified as an alpha-hydroxy acid (AHA). Its conjugate base form, for example 
lactate, plays a role in several biochemical processes. 

 
Lactic acid fermentation, commonly referred to as lacto-fermentation, is one of the most 
common and easiest methods of home preservation. Lactic acid fermentation was a method 
used to preserve dairy products, vegetables, and meat for extended periods of time before 
the advent of  refrigeration  and  modern  canning  practices  and  today  is  also  utilized 
in industrial fermentation. Lactic acid bacteria such 
as Lactobacillus spp., lactococci, Streptococcus thermophilus, and leuconostocs are 
examples of lactic acid bacteria that have the ability to convert sugars into lactic acid. 
Lactic acid inhibits the growth of subsequent and potentially harmful bacteria of other 
species. It also creates favourable conditions for yeast activity, a property that is utilized in 
the production of wine and beer (Malo, P. M. & Urquhat, U. A., 2016). 

 
Lactic fermentation is a bacterial process that takes place during the production of 
numerous food products. It provides the final products with characteristic aromas and 
textures and plays a crucial role in food safety and hygiene. Among the bacteria responsible 
for lactic fermentation are lactic acid bacteria, which display high morphological and 
physiological diversity. The term lactic acid bacteria emerged at the beginning of the 
twentieth century to describe a heterogeneous group of bacteria that are currently defined 
as spherical (cocci) or rod-shaped (bacilli), gram-positive, catalase-negative, immobile, 
nonsporulating, anaerobic, aerotolerant, and producers of lactic acid (the main metabolite 
generated during the fermentation of sugars by these bacteria) (Munoz, R. & Rivas B. D.L., 
2011). 

 
2.9 Coffee Grounds 

Coffee is a popular beverage consumed all over the world. Coffee grounds have many 
practical uses around the home and garden and can even help spruce up the beauty routine. 
Soil does not contain the essential nutrients needed for optimal plant growth. Also, as plants 
grow, the plant absorb nutrients from the soil, ultimately leaving it depleted. Thus, most 
gardens need to be fertilized to ensure that plants have the nourishment they need to survive. 
Coffee grounds contain several key minerals for plant growth like nitrogen, calcium, 
potassium, iron, phosphorus, magnesium and chromium (McDonell, K., 2018). 

 
There are so many benefits of coffee grounds as the source of the fertilizer of the garden, 
composting, repel insect and pests, remove fleas from the pet, neutralize odours, natural 
cleaning scrub and so on. Coffee grounds have become one of the main additives in the 
process the production of ASC powder where the chemical properties of this material have 
been used by researchers in this research. This is because coffee grounds that are able to 
absorb odours are able to reduce to a minimum the smell that results from waste that will 
compost researcher. Coffee grounds also have nutrients for which plants will help the 
growth of garden plants or ornamental plants at home. 

 
 
 
 
 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/industrial-fermentation
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lactic-acid-bacteria
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lactobacillus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lactococcus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/streptococcus-thermophilus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lactic-acid-bacteria
https://www.sciencedirect.com/topics/food-science/lactic-acid-bacteria
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 Materials and Methods 
 
ASC powder is a powder that is able to compose waste and at the same time remove unpleasant 
odours from waste materials such as domestic waste. ASC powder is made from organic 
ingredients and the others additives such as coffee and charcoal. 
 

3.1 Introduction 
The effectiveness of this study is to ensure whether the ASC powder using organic 
materials is able to remove odours and compost garbage. In addition, ASC powder is 
affected by several factors such as waste capacity, physical characteristics of waste, and 
physical characteristics of powder ASC itself. In order to ensure that this ASC powder can 
work well, it is necessary monitored and managed systematically from time to time. With 
this, use ASC powder can last longer while saving costs and even fostering students about 
awareness of recycling in everyday life and culture aspects of entrepreneurship through 
recyclable materials. 

 
3.2 The Materials 

There are the materials that can be used and composted in this study are like domestic 
waste (fruits, vegetables, meat, fish, cheese, eggs, bread, tea bags, wilted flowers, tissues 
and other foods) and industrial waste (oil). The materials that used of ASC powder 
production are rice bran, paddy husk, charcoal, coffee ground, white rice, brown sugar 
and distilled water. 

 
ASC powder is dry ingredients that have carbon elements, for example rice/wheat bran, 
rice/wheat husks that are ground and then mixed with EM (microbes), molasses, water 
and some other ingredients and fermented for a certain period before drying. When it is 
ready, these dry ingredients are finally full of microbes. 
In addition to being used in compost, this ASC Powder can also be used to treat/remove 
the smell of animal excrement, put in regular compost, can improve soil conditions 
(provide additional microbes in the soil), can also be used as additional feed for 
chickens/ducks. 

 
3.3 The Method 

This method is made on ASC powder that will be made until deep research 
implementation process. The methods of producing ASC Compost of cycle are as follow: 
• Collection of ingredients to make ASC powder. 
• Production of Acid Lactic Process. 
• Production of ASC powder within 1 week. 
• Collection of waste such as food waste. 
• Mixing ASC Powder and Food Scraps. 
• The sealing process is done within 3-5 week. 
• Production of organic fertilizers. 
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Figure 1. Acid Lactic Production Process. 
 
 

 
Figure 2. Production of ASC Process. 

 
 

Figure 3. Mixing ASC Powder and Food Scraps 
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 Results 

 
The results of the analysis in Figure 4 show waste with ASC powder recorded a high which is 
69% of respondents felt that ASC powder with waste produced less odor followed by no mixing 
material which recorded 33% of respondents felt that no waste was mixed with the odor but not 
as strong as such as waste with Bokashi powder. The waste with Bokashi powder recorded a 
percentage of only 3%. This is due to the waste with Bokashi powder that produces a very strong 
odor compared to the absorbed waste material and waste with ASC powder. 
 

 
Figure 4. Percentage of respondent that choose less smell for three sample. 

 
Table 1 show the temperature test and pH value of the three of waste without mixture, waste 
mixed with Bokashi and waste mixed with ASC. Temperature analysis was taken 3 times to 
compare the soil temperature with the three waste materials. Meanwhile, the pH value is taken 
to see the acidity and alkalinity of the three waste materials. The pH value test shows that the 
level of alkalinity of both waste materials, that is no mixture with Bokashi mixture, shows a 
higher level of alkalinity compared to the waste material with ASC which shows a neutral value 
(7). The pH value of waste with ASC powder is 7 which is neutral. While, the pH value of 
waste mixed with Bokashi powder and waste with no mix is 8 which is alkaline. 

 
After 5 weeks, the temperature of waste with ASC powder is 32°C which is approximately soil 
temperatures. While, the temperature of waste mixed with Bokashi powder is 31.6°C and the 
temperature of waste with no mix is 31°C. 

 
Table 1. Temperature Test and pH Value 

 
About 

 
Week 

Waste 
Without 
Mixture 

Waste Mixed 
with Bokashi Waste Mixed With 

ASC 

Temperature Week 2 30.4 30.9 31.6 
(°C) Week 3 30.5 31.0 31.8 

 Week 5 31.0 31.6 32 
pH Value Week 5 8.0 8.0 7.0 

 

As a result of the tests that have been done by MARDI, the waste mixed with ASC has lost 
moisture which is 63.3g/100g or more than 60% loss humidity. According to studies that have 
been conducted on shrinkage tests moisture, waste material mixed with compost fertilizer takes 
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4-5 months to achieve 60% moisture reduction. However, waste materials mixed with ASC 
more than 60% moisture reduction in just 5 weeks. 

 
Table 2 show the texture of waste in three weeks while the Figure 5 show the changes of the 
texture in three weeks. The texture was tested through two physical forms, namely the colour 
and toughness of the three samples waste. The changing of the waste with no mixture are 
decomposition begins and the colour of the waste become brownish orange within three weeks. 
The texture was rough material. For the waste mixed with Bokashi, decomposition is taking 
place and the colour of the waste becomes blackish brown and coarse texture. The waste mixed 
with ASC show the fast decomposition and the waste materials begin to become compost and 
the colour was dark brown. The texture is medium texture but a bit rough. 
 

Table 2. The Texture of Waste in 3 weeks 
About Waste Without 

Mixture 
Waste Mixed with 

Bokashi 
Waste Mixed With 

ASC 
Colour Brownish Orange Blackish Brown Dark Brown 

Moisture Very Clay Clay Less Clay 

Types of 
Texture 

Coarsely and Clay 
Textured 

Coarsely Textured Medium Texture but a 
bit  Rough 

 
 

Figure 5. The Texture of Waste in 3 Weeks. 
 

 Discussion 
 
For ASC powder, odour effectiveness tests were conducted throughout this process. This 
product has been tested by sprinkling it on waste material and leaving it for a long time a few 
days before doing the questionnaire to collect data. The test was done according to the responses 
from the respondents who answered the questionnaire which has been distributed. Next, the 
researcher has also done this study and the result was that almost all respondents said that this 
ASC powder is lacking gives off an unpleasant odour compared to the ready-made product is 
on the market. 
 
In addition, composting tests are carried out by making observations every day and data are 
taken on the temperature and texture changes of the waste material with ASC powder. Organic 
fertilizer will be produced when it returns to the soil temperature of 32°C. By that, the 
temperature of waste material with ASC powder is close to 32°C and can be organic fertilizers. 
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As for the texture, organic fertilizers have a fragile texture and rattled. Based on the research 
carried out, the texture of the waste material mixed with ASC powder is almost similar to the 
texture of organic fertilizer normal. In terms of colour, the waste material has turned brown and 
in terms of toughness, the waste material is clay due to the presence of water from the waste 
material which is taken which makes the waste material still slightly moist. For the moisture 
test, waste material mixed with ASC has reached the percentage a decrease in humidity of 63.3% 
which is the study that has been done previously a waste material that has been mixed with 
compost it takes 4-5 months to reach a 60% shrinkage percentage. But ASC mixed waste only 
takes 5 weeks, material the waste has reached more than 60% reduction humidity. 
 

 Conclusion 
 
The main objective of this study is to produce Anti-Smell powder and Compost (ASC). The 
collection of data and information about this powder is through a questionnaire distributed to 
the people of Kota Kinabalu Polytechnic. An odour effectiveness study was conducted to prove 
that ASC powder is effective and helps in reducing the smell of garbage. In this study, the 
effectiveness of ASC powder is more focused on composting and waste odour reduction. From 
the assessment made, overall ASC powder is effective in reducing odours and substances waste 
can be composted. ASC powder also uses low cost in the powder manufacturing process. In 
addition, the required workforce in the manufacturing process of this product is a total of four 
people. This ASC powder capable of decomposing waste materials into organic fertilizers. 
 
The collection of data and information on this through a questionnaire distributed to the residents 
of Kota Kinabalu Polytechnic. In this study, the effectiveness of ASC powders is more focused 
on composting and reducing waste. From the assessment, overall ASC powder is effective in 
reducing smell and waste can be compost. Overall, with the presence of Anti- Smell and 
Compost powder (ASC) it can reduce waste disposal and reduced cleaning works. 
 
Currently the Anti-Smell and Compost (ASC) Powder in process to get the certification scheme 
drawn up by Malaysian Department of Agriculture, formerly known as Good Practice Scheme 
of Malaysia (SALM) to recognize farms or factory that practice Malaysian Good Agricultural 
Practice (myGAP). For future development, we plan to do more researches and studies on the 
composition of ASC Fertilizer in terms of mineral content to refine the advantages and benefits 
to the community. We also plan to install the sensors in the dustbin to acquire direction 
information. The sampling methods will be improved or upgraded using ARDUINO where 
temperature and humidity sensor are placed. The recording data of temperature and humidity 
will be sending the data to a cloud server for research purpose. 
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Abstract: Collaboration is the fifth (5) pillar in Department of Polytechnic and Community 
College Education (DPCCE) Strategic Plan 2018-2025 by increasing cooperation with the 
industry. Thus, Work-Based Learning (WBL) aspires to enhance the students’ learning 
experience by extending the industry’s collaboration in the design and delivery of technical 
education programmes. The outcome of this strategy is expected to produce work-ready 
graduates with rapid technology advancement competencies in terms of technical, personal and 
interpersonal skills that can be acquired through experiential learning that is included in the 
curriculum. Hence, the Work-Based Learning (WBL) educational strategy helps build the inner 
strength of polytechnic students to face the challenges of 21st-century learning and the 
demands of the 4th Industrial Revolution. The objective of this study is to focus on PUO-
Industry strategic collaboration for work-based learning for undergraduate students via 
structured on-the-job training (OJT) for a period of 10 months. The signing of Notes of 
Collaboration (NoC) between PUO and industry players has opened great opportunities to the 
student whilst undergoing their WBL as attachment placement at the participating companies 
is secured. The findings strongly validate the empowerment of BCT graduates’ marketability 
by engaging in industry collaboration. Trend analysis of six (6) WBL cohorts had been 
analysed to display data over time of graduate employability rate. The result shows that 4 out 
of 6 cohorts have a 100% graduate employability rate and more graduates were hired by 
company outside of MBAM participating companies’ bubbles. These graduates have been 
employed either by the partners’ company or other companies in the same field locally and 
overseas, some became entrepreneurs, others pursue further studies.  
 
Keywords: PUO-Industry, Structured OJT, WBL, Work-ready, Graduate Employability 

1. Introduction 

Those employability skills are considered a valuable asset to employers (Mohamad Sattar et 
al., 2010; Mohamad Sattar et al., 2012; Makhbul, Yussof & Awang, 2015) and also help to gain 
the competitive advantage as well as leads survival the organization products or services in the 
global market (Anuar et al., 2016; Hanapi et al., 2016; Rahmat et al., 2016). Similarly, through 
the study of Yelasmanchili (2018), the aspects of employability skills such as leadership skills 
will influence the culture of critical thinking and build more competitive teamwork within an 
organization. As such, students need to be exposed to the real working environment, thus, 
higher education institutions shall create access to established resources to enhance their 

mailto:samikhahpuo@gmail.com
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personal experience. Employability skills are also known as job readiness skills which are 
needed by students to prepare themselves to become competent and competitive worker after 
they have completed their studies. According to Hillage and Pollard (1998), the term 
employability skills is a capability to move sufficiency within the labour market to realize a 
potential through sustainable employment. In a similar perspective, according to Naddhirah 
(2014) and Mohammad Sattar et al. (2014), employability skills are an individual capability 
for his or her own to practice and determine the skills of employability to sustain and cater in 
a job environment. In general, employability skills required not only to gain employment, but 
it’s also a progress of employee to carry out their role to the best of their ability towards achieve 
the potential strategic organization or business. 
 
 These are timely initiatives, as a study by MOHE. The study showed that the graduate 
employability rate decreased by 1.8% in 2020.  The 2020 Graduate Tracking Study found that 
Malaysian graduates had a marketability rate of 84.4%, compared to 86.2% in the previous 
year. In other words, up to 40,550 graduates were not able to secure a job within six months of 
graduating. To help make it easier for graduates to find out about job offers and other 
opportunities, the government introduced Graduates Reference Hub for Employment and 
Training (GREaT) in September 2020. The one-stop portal now even includes a feature to 
automatically match unemployed graduates with suitable job vacancies found in their database. 
Nevertheless, a positive sign is that polytechnic graduates are in high demand, with a 
marketability rate of over 90% for five years in a row. Despite the pandemic, polytechnic 
graduates still had a 91.2% marketability rate in 2020. That is why the Ministry of Higher 
Education will continue to look at the betterment of the Technical and Vocational Education 
and Training (TVET) programme as a whole, along with programme accreditation and 
recognition at the international level. 

2. Methodology 

In 2013, Polytechnic Ungku Omar (PUO) commenced WBL program for Bachelor of Civil 
Engineering Technology with Honours for undergraduates’ study and this program 
implemented work-based learning mode for several courses in semester 7 and semester 8. 
Therefore, this study is focusing on PUO-Industry strategic collaboration for work-based 
learning for undergraduate students via structured on the job training for a period of 10 months. 
The aim of this study is to establish strategic collaboration with construction industries thus 
enhancing graduate employability. This experience was developed together with the industry 
partners to meet the training needs of the industry and to provide a real-life work environment. 
This study applies qualitative and quantitative methods to obtain the necessary data. Graduate 
tracer study questionnaires were distributed to BCT graduates after completing WBL. While 
the quantitative data is obtained from WBL monitoring reports, minutes of meeting and 
appraisal form involving the industry partners.   
 
2.1 Work-based Learning 
According to the Engineering Technology Accreditation Council Standard (BEM, 2020), WBL 
is an industrial training approach that provides students with authentic context for learning and 
real- life work experiences in an engineering environment. It is essential that the engineering 
environment must fulfil the aims and learning outcomes of the program. Thus, BCT’s WBL is 
designed as a well-structured on-the-job training (OJT) program developed together with 
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BCT’s industry partners to meet the training needs of an industry and to provide a real-life 
work environment. It has been designed as a structured internship program with core discipline 
courses incorporated in the learning track for BCT Year 4. 
 

2.2 WBL Implementation 
In facilitating the student’s learning process, PUO lecturers and industry mentors use learning 
activities, learning environment and assessments that align with the learning outcomes (Biggs, 
2003). To assist the industry mentors, a team-teaching approach consisting of two or more 
lecturers teaching the same course are paired-up with the industry mentors (Buckley, 2000). 
The team-teaching from both PUO and industry will enable them to share ideas and convey 
knowledge to the students. This can shape the value of teamwork among lecturers and industry 
mentors in delivering teaching and learning (T&L). The industry mentors oversee the practical 
aspects of the course whilst the theoretical aspects are led by the PUO lecturers.  
 
The chart in Figure 1, summarizes the implementation of PUO BCT-WBL program. It begins 
with a meeting with Master Builders Association Malaysia (MBAM), one of the leading                                     
body representing the construction industry and services sector in Malaysia. PUO Management 
Team, MBAM Education Team and several MBAM members have agreed to work together in 
the structured on the job training (OJT) program known as work-based learning (WBL). 
Students will be attached to the companies and undergo an Induction Session at the companies. 
While attached at the company, these students will be assigned industrial task on site based 
upon the agreed curriculum by their mentor. At the same time students are required to register 
their courses online, and they will be given tasks accordingly to be completed by the end of the 
semester. 
 

 
 

Figure 1. PUO BCT-WBL Implementation Flow Chart 
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2.3 Collaboration with industry 
 
A successful collaboration between Politeknik Ungku Omar (PUO) and Master Builders 
Association Malaysia (MBAM) as WBL industry partner for Bachelor in Civil Engineering 
Technology (BCT) programme had commenced since 2015 when the Notes of Collaboration 
(NOC) were signed on 9 December 2015 (Figure 2). The Vice President of MBAM, Tan Sri 
Dato’ Sri Sufri bin Mohd Zin, and MBAM Education Committee had coordinated the 
participation of MBAM member companies in the WBL-BCT programme.  
 
 

    
 

Figure 2. Signing NOC between PUO and MBAM Participating Company 
 
 
This collaboration had been carried out through various jointly planned activities to increase 
the effectiveness of WBL implementation in the industry. Table 1 shows the list of companies 
collaborating with PUO. Until 2021, a total of 22 public listed construction companies had 
participated in the WBL-BCT as follows: 
 
 

Table 1. List of companies collaborating with PUO 
 

No. Company Collaboration 
Since 

1 Master Builders Association Malaysia 2015 
2 Sunway Construction Sdn Bhd 2015 
3 Bina Puri Sdn Bhd 2015 
4 TRC Synergy Berhad 2015 
5 Putra Perdana Construction Sdn Bhd 2015 
6 MITC Engineering Sdn Bhd 2015 
7 Premier Construction Sdn Bhd 2015 
8 Mudajaya Corporation Berhad 2015 
9 Syarikat Pembenaan Yeoh Tiong Lay Sdn 2017 
10 Fajarbaru Builder Sdn Bhd 2017 
11 Ocned Water Technology Sdn Bhd 2017 
12 Pembinaan Mitrajaya Sdn Bhd 2017 
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13 Trans Elite Group Sdn Bhd 2018 
14 Bauer (Malaysia) Sdn Bhd 2018 
15 MGB Global 2018 
16 Dhaya Maju Infrastructure (Asia) Sdn Berhad 2019 
17 IJM Corporation Berhad 2020 
18 Pembinaan Tetap Teguh  Sdn Bhd 2020 
19 CLCE Construction Sdn Bhd 2020 
20 Matlamat Anggun Sdn Bhd 2021 
21 Orange Beam Construction Sdn Bhd 2021 
22 Gamuda Berhad 2021 

 
 
Figure 3 shows the milestone of collaboration between MBAM and PUO since 2015.The good 
collaboration with MBAM participating company increase number of companies signing NOC 
with PUO not only for student development but also for thr academia. The WBL approach for 
BCT programme has been designed as a structured on-the-job training (OJT) programme with 
core discipline courses incorporated in the learning track for BCT Year 4.  The WBL course 
design integrates theory and industrial practises in the workplace.  WBL courses consists of 4 
components: Dependent Learning, Independent learning, Industrial Guidance, and Assessment, 
all of which contribute to the effective learning time and credits calculation (BEM, 2020).   

Figure 3. The milestone of collaboration between MBAM and PUO 
 

On September 15, 2017, a discussion was held between the Director General of Department of 
Polytechnic and Community College Education (DPCCE), Prof Dato Dr. Mohd Ismail bin 
Abdul Aziz, and the Group Managing Director of Trans Resources Synergy Berhad (TRC), 
Tan Sri Dato’ Sri Sufri bin Mohd Zin, to strengthen the industry-academia collaboration. TRC 
has agreed to enhance existing collaboration by establishing an Industry-Academia Centre or 
Teaching Factory at PUO. The centre will function as a Technology Enabled Collaborative 
Centre (TECC) and named TRC Edu Center.  TRC has actively implemented the Industrial 
Visiting Lecturer (PPI) programme at the TRC EDU Center on a regular basis through technical 
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talks by industrial experts, employability training, technical training and technical visits. The 
following are some of the benefits received from the establishment of the TRC Edu Center: 
 

i. As a Centre of Technology (COT) for the Department of Civil Engineering based on 
the concept of sustainable cities. 

ii. As a resource centre for lecturers, students, and industry in conducting of reskilling and 
upskilling programmes. 

iii. Technology transfer from TRC to PUO faculty in TRC’s specialization of project 
management and sustainable construction technology. 

iv. A conducive environment for knowledge sharing sessions with the Faculty's CEO. 
v. Enhancements of Active Learning for PUO students. 

 

3. Results and Analysis 

As a result of the success of the collaboration network with MBAM, PUO proceeds with its 
endeavours to guarantee that students continue to get a placement to undergo WBL. Therefore, 
there are also other construction companies showing similar interest in placing students to 
undergo WBL in their companies. The inclusion of these different organizations began in 2018 
until the present year. The number of these companies is also expanding from time to time and 
is very helpful for PUOs in finding student placements as the country faces the threat of the 
Covid-19 pandemic. Figure 4 and Figure 5 are the number of student placement data at MBAM 
participating companies and others participating company respectively. 
 
 

Figure 4. Student placement data at other participating companies 
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The PUO-BCT WBL program provides a significant opportunity for industry to collaborate 
with the polytechnic in enhancing competencies and relevant skills among civil engineering 
technology degree graduates so that they are able to excel in the workplace. Trend analysis of 
six (6) WBL cohorts had been analysed to display data over time of graduate employability 
rate. Trend analysis involves collecting the information from multiple periods and plotting the 
collected information on the horizontal line with the objective of finding actionable patterns 
from the given information. Trend charts are also known as run charts and are used to show 
trends in data over time. Displaying data over time increases understanding of the real 
performance of a process, particularly with regard to an established target or goal. The findings 
strongly validate the adoption of WBL curriculum for civil engineering technology degree 
graduates in enhancing graduate employability 
 
 

 
 

Figure 6. BCT graduates employability fraction percentage 
 
 
As shown in Figure 6, the percentage of graduates employed by the companies during WBL 
attachment varies by cohort. However, most of the BCT graduate were employed by other 
companies as they have completed their WBL. It can be seen that starting from the third cohort, 
WBL company has employed less graduates rapidly causing other company hiring more BCT 
graduates. This proves that the collaboration has significant impact on the BCT graduates’ 
marketability outside of the MBAM participating companies’ bubble.  
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Figure 7. WBL graduate employability rate 
 
The collaboration between PUO and Malaysia leading construction industry, MBAM, has 
gained a positive impact on BCT graduates’ employability. Total time spent at the workplace 
through WBL (40 weeks) enabled the students to be trained and exposed with real work 
environment. Students become more competent in both technical and non-technical skills such 
as personal and inter-personal skills in communication, teamwork, leadership, critical thinking 
and problem solving.  PUO WBL participating companies has given full commitment and they 
are basically satisfied with the graduates. To date, the BCT programme has had produced 6 
cohorts of graduates and all have an outstanding employment rate record. The BCT 
employability rates are summarized in Figure 7. 
 

4. Conclusion 

Overall, it can be concluded that various contexts of real-time work experience enriched 
through the WBL implementation can provide opportunities for students to develop their early 
career. In addition to undergoing WBL, students will also be given the opportunity by the 
industry to undergo industrial certification such as OSH Safety Training and Hazard 
Identification, Risk Assessment and Risk Control (HIRARC) Training Course, and QLASSIC 
Training.  Furthermore, students will have a good resume record based on the working 
experience they had acquired from WBL for two semesters. Students are also able to build 
networking with the people from the companies involved in their WBL projects. Through this 
networking, students have a better outlook on their career development upon graduation. 
 
The impact of the collaboration had been established an Industry-Academia Centre or Teaching 
Factory in the Institution and which is capable of functioning as a Technology Enabled 
Collaborative Centre (TECC) actively implemented the Industrial Visiting Lecturer (PPI) 
programme on a regular basis through technical talks by industrial experts, employability 
training, technical training and technical visits. Hence; it can also function as a resource centre 
for lecturers, students, and industry in conducting of reskilling and upskilling programmes and 
also encouraging the technology transfer. Impact from the collaboration transferring is the 
technology from industry to academia from TRC specialization of project management and 
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sustainable construction technology. It can be simplifying that a conducive environment for 
knowledge sharing sessions with the Faculty’s CEO & Enhancements of Active Learning for 
PUO students. Tan Sri Sufri bin Mohd Zain as PUO CEO Faculty give impressed speech for 
all bachelor students from semester 6 and semester 8, regarding soft skill and attitude of fresh 
graduates to explore construction industry. 
 
The empowerment of BCT graduates marketability by engaging industry collaboration 
accordingly to be implemented by higher education institutions and industries as Work-Based 
Learning (WBL) programme to increase the Graduate Employability (GE) as a potential labour 
in job market with further deepen their competencies in employability skills in real working 
environment and hence develop their 21st-century skills of communication, collaboration, 
critical thinking and creativity. Therefore; the lack of the requisite knowledge, skills, and 
attitudes will be trained by implementing the Work-Based Learning (WBL) to provide the 
students’ learning experience by extending the industry’s collaboration in the design and 
delivery of the technical education programmes in the curriculum enhance accelerated students’ 
employability rates. Finally, the PUO-Industry strategic collaboration for Work-Based 
Learning (WBL) for undergraduate students via structured on job training (OJT) for a period 
of 10 months is a great contributor to the employability rate of PUO degree graduates and can 
be achieved by establishing strategic collaboration with construction industries thus enhancing 
graduate employability (GE). 
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Abstract: In the present days, Frequently Asked Question (FAQ) templates are almost vital 
and essential for every service and product websites. It operates as automated customer support 
personnel where potential clients may acquire substantial information on the services and 
products offered in these websites. Administrators for companies’ auction websites have been 
used to be posed with the same questions repeatedly from the joining parties about the process 
and procedures of the auction. Thus, the administrators need to spend hours to answer these 
typical queries. The FAQ templates have been developed to overcome this problem. This study 
is to determine the effect of the use of FAQ templates on both the Administrators of the auction 
websites (“the Purchaser”) and on the parties offering their products (“the supplier”) in such 
auction. The survey is conducted by providing questionnaires to both the administrator and the 
supplier before and after incorporating the FAQ templates. The result shows the level of 
agreement from the administration is at 4.88/5.00 and from the suppliers is at 4.62/5.00 in 
favour of the usage of FAQ templates. Hence, it may be concluded that most respondents are 
more inclined that the use of FAQ templates are helpful in the conduct of the auction. 

 
Keywords: frequently asked question; auction process; questionnaire; suppliers; purchaser 
 

 
1. Introduction 

 
The Question Answering (QA) system using either a pre-structured database or a compilation 
of natural language documents is evolved as a powerful platform for automatically answering 
questions asked by people in normal language (Ansari et al., 2016). In other words, QA systems 
may be considered as an advanced form of Information Retrieval (IR) (Cao et al., 2010) since 
the system make a potential asking questions and save the answers using normal language 
queries (Abdi et al., 2018). A wide-ranging attempt to resolve open-domain questions depend 
on the direct extraction of answers from respondents through the web or document 
compilations, but the assortment of the final answer(s) is regard as a ranking drawback that 
gains from the redundancy of the data sources employed (Calijorne Soares & Parreiras, 2020; 
Mendes & Coheur, 2013). As said by (Raazaghi, 2015; Karan and Snajder, 2018) FAQ 
remarkably two purposes which is firstly is to provide users with an easy access to search the 
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important information in resolving problems, and secondly is to support the person or group 
which accountable for frequently answering the similar questions from persons concerned in 
the same issue. The target of FAQ creation for the researchers is to have a list of questions and 
answers for FAQ sheets automatically or semi-automatically. The possibility of the problems 
that appear in automatic FAQ creation is very wide. Such problems include extracting and 
determining the same or repetitive questions, designing of answers, knowledge base 
construction, and further challenges in automatic content creation (Raazaghi, 2015). 
Consequently, for much faster and more efficient alternative, users can use FAQ collections 
themselves, by means of FAQ retrieval system. An FAQ retrieval system offers a normal 
language interface for querying the FAQ compilation by referring to questions from the clients, 
then the system generates a list of FAQ sets ordered by the importance of questions (Mass et 
al., 2020; Sakata et al., 2019; Karan and Snajder, 2018). Numerous places in the customer 
service system can applied the FAQ retrieval system since it can offer clients with useful access 
to information concerning company’s products and services. Furthermore, it affords customer 
service agents with rapid access to internal FAQ collections, increasing the quality and 
efficiency of customer service. Additionally, it permits partial automation of some client service 
tasks, such as sending answers to the most typical user queries via automated e-mail (Sneiders, 
2010). The most reason why FAQ template need to be established is due to meet the clients’ 
demand by directing them directly to the FAQ template to get information about the products 
and services (Cappel & Huang, 2007). 

 
One of the departments in the company related of using FAQ template basically is for auction 
process. There are many advantages if administrator in any companies implement FAQ 
template during especially for auction process. One of them is to eliminate client service calls 
experience if the answers for the questions are readily available in the FAQ template. Further, 
it can also offer a quick answer to the issues need to know by clients. To achieve that, the 
answers for all the questions that might be asked by client should be readily available. Other 
than that, FAQ template help in increasing the competence of work for both administrators and 
clients where they can focus on the auction process without facing any problems and can save 
time. The statement was supported by the research done by (Mittal et al., 2021) which stated 
that the proposed system is a better solution for data extraction which functioning as a decent 
communication network for both users and administrators and beneficial in reducing the crowd. 
It was also encouraged by (Dutta et al., 2021) which proposes TI-S2S, a novel learning 
framework linking TF-IDF based keyword removal and Word2Vec embeddings for preparing 
a Sequence-to-Sequence (Seq2Seq) construction. With that, it accomplishes great accuracy for 
FAQ retrieval by improve knowledge on the fundamental intent of a customer request obtained 
via the representative keywords. 

 
In the company being selected in the research which is under Sourcing & Procurement 
Department, which located in Shah Alam, Selangor, Malaysia, a lot of auctions need to be done. 
Such categories include project, service, purchase, supply, delivery, and installation that 
provided by suppliers or clients. During the auction process, there are three documents that 
need to be submitted to suppliers after they accept the condition of auction. The documents 
consist of Terms and Condition (T&C), Step of Bidding and Event Information. Suppliers that 
join auction need to stamp the T&C, then revert to the administrator or purchaser before they 
can focus on auction process if the process is approved. During the period of auctioning, many 
suppliers will enquire about the auction especially for the new suppliers that never join the 
auction process earlier. The purchaser will always receive the same queries repeatedly from 
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various suppliers where quick response is required by suppliers. Therefore, the FAQ 
templatehad been developed to overcome this problem in the company which was chosen in 
this research which is under Sourcing & Procurement department. With the developed FAQ 
template, hence the study is to determine the effect of the use of FAQ templates on both the 
administrators of the auctions which is call as purchaser and, on the parties, offering their 
products, called the supplier in such auction. 

2. Materials and Methods 
 
A questionnaire is a valuable research instrument that consists of a series of questions or other 
types of prompts asked to a large number of individuals, often referred to as respondents with 
the aim is to collect statistically wide range of information. Questionnaires are frequently used 
in quantitative marketing research and social research. When properly created and 
appropriately administered, questionnaires become a dynamic mechanism by which statements 
can be made about particular groups or people or entire populations (Ikart, 2019; Roopa & 
Rani, 2012). In this research, questionnaire was distributed to clients known as suppliers and 
administrators known as purchasers in obtaining data before and after implementing the FAQ 
templates during the auction process. 

 
2.1 Before Implementing FAQ Template 

The questionnaire was categorized into two categories, namely suppliers and purchasers which 
both categories consists of 7 different questions. For supplier side, 100 people of suppliers were 
selected to answer the survey while on the purchasers side, only 7 people were chosen. All 
selected purchasers were staffs who are working under the auction team in Sourcing & 
Procurement department, in the company being selected in this research. The questions was 
designed as in the form of close-ended and open-ended questions. According to (Roopa & Rani, 
2012; Jenn, 2006), close-ended questions provide options to the respondents and require them 
to choose one or more items from the list while open ended questions allow the respondent to 
express their opinions freely and they are not restricted by the options. The survey was 
conducted using Google Form created and the respondent need to answer the survey regarding 
to the step below: 

 
1. Open the Google Form software; 
2. Click on the plus icon – untitled form will be display; 
3. Fill in the title and description to let the respondent know what is the objective 

of this survey; 
4. Fill in the questions with the choices of answers; 
5. Data collection - this is the data before FAQ template development; 
6. Implement the FAQ template during the auction process; 
7. Conduct another survey to suppliers and purchasers on customer’s satisfaction - 

to collect data after the implementation of FAQ template 
 

2.2 Evaluating the Effectiveness of FAQ Templates After Implementation 
When designing a questionnaire, it is crucial to pre-empt what kind of method will be used to 
investigate the data collected. One practical way to do that is to draw up a question-analysis 
table (Jenn, 2006). Thus, Table 1 was created and outline the data distribution of the mean score 
used to represent the level of agreement of respondents on the development of FAQ templates. 
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  Table 1. Distribution of mean score (Agreement Level) Source: Jenn, 2006 
 

Mean score Representation of Mean Score 
4.20 – 5.00 Very High 
3.40 - 4.19 High 
2.60 - 3.39 Medium 
1.80 - 5.59 Low 
1.00 - 1.79 Very Low 

3. Results 
 

3.1 Before developing the FAQ template 
The questionnaire was distributed to suppliers and purchasers before developing the FAQ 
template to gain some feedback from them towards the importance of necessitating on 
development of FAQ template. With the questionnaires distributed to 100 suppliers, a total of 
51 suppliers had respond within the time provided. Currently over 98% of respondent had deal 
a business with the companies’ auction websites selected in the research. Most associated type 
of business is supply goods and delivery jobs. 90.2% of respondent had participated in an 
auction with the company, previously. Majority of respondents always have inquiries during 
the auction process and 98% of them will contact the purchasers back to solve the related 
problem. More than 95% of respondent agreed that if purchasers can compile all the questions 
with answers within one template, then it will be more helpful and convenient to them. 

 
A total of 7 purchasers had been responded to the questionnaire given who 42% of respondent 
had been working in purchasing department for more than a year. All the purchasers totally 
agreed that the supplier frequently contact them to inquire about the auction and that they 
repeatedly confront the same questions. Hence, with the existence of FAQ template, it may 
ease the auction process between the suppliers and the purchasers. Through the data that had 
been analysed, all purchasers which is 100% of them were totally agreed with the development 
and implementing the FAQ template. 

 
3.2 Effectiveness of FAQ templates on supplier side after implementation 

Figure 1 illustrates the level of mean score on supplier after implementing the templates 
during the auction process for each question on FAQ template. 
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Table 2 displays level of mean score on each question after implementing FAQ templates which 
distributed to the supplier. With an average data of 4.63, the data analysis supports the assertion 
that all the suppliers entirely agreed and satisfied with the FAQ document implementation as it 
may ease the flow for the auction procedure. 

 
Table 2. Level of mean score on each question after implement FAQ documentation for 

supplier 
 

No Effectiveness of the FAQ Template Mean Level 
1 Satisfaction usage of FAQ document during auction process 4.78 Very High 
2 FAQ document is helpful for auction process 4.56 Very High 
3 FAQ document is simple to use. 4.67 Very High 
4 The FAQ document very user friendly 4.24 Very High 
5 The FAQ document is easy to understand 4.56 Very High 
6 The FAQ document very useful 4.67 Very High 

7 The FAQ document helps to avoid the problem and mistake 
during auction process 

4.78 Very High 

8 The FAQ document was straightforward 4.78 Very High 
9 The FAQ document provided clear guidance in many ways 4.56 Very High 

10 Rate of FAQ documentation 4.67 Very High 
 Average: 4.63 Very High 

 
 
 

3.3 Effectiveness of FAQ templates on purchaser side after implementation 
Figure 2 shows the bar chart of level mean score for purchaser on each question after the 
FAQ template has been applied during the auction process. 
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Figure 2. Bar chart of level of mean score on each question after implementing FAQ 
template on purchaser. 

 
According to Table 3, all purchasers with 7 of them had answered the questionnaire given. 
Question number 1 with the very high value mean which is 4.5 shows that the supplier seldomly 
find or contact the purchaser after implementing the FAQ template. Meanwhile, the other 
statement, which is statement number 2, 3 and 4 with the mean value of 5.0 demonstrated that 
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everyone strongly agreed with it. To summarise, the efficacy of this implementation was 
successfully achieved by looking through the feedback given by purchasers. This is a good sign 
to express that FAQ template used is very helpful and beneficial for supplier in getting 
information that they needed regarding auction process without wasting time. 

 
Table 3. Level of mean score on each question after implementing FAQ template on 

  purchaser.  
No Effectiveness of the FAQ documentation Mean Level 

1 
Supplier did not find or contact purchaser if they got problem 
during auction process 4.5 Very High 

2 Supplier satisfied to refer FAQ document during 
auction process instead of contact purchaser. 

5 Very High 

3 FAQ document helpful during auction process 5 Very High 
4 Rate for the FAQ document? 5 Very High 

 Average: 4.88 Very High 
 

4. Discussion 
 
The responses given by the respondents show that they agree that the FAQ template is effective 
and helpful if used during the auction process. It is a good method on both supplier and 
purchaser in increasing the efficiency of working during the auction process. More than 90% 
respondents from supplier side and 100% respondents from purchaser side give high rate on 
the FAQ template created since it is a friendly user template and contains enough information 
regarding the auction process, thus can avoid wasting time for both parties, suppliers, and 
purchasers, hence highly recommended to be used at any time for assisting the suppliers to 
answer their enquiries during the auction process. The FAQ template developed in the company 
being selected in this research is highly recommended to be used continuously and permanently 
in assisting the suppliers in an easy way. 
 

5. Conclusion 
 
The research was done in one of the companies under Sourcing & Procurement Department, 
located in Shah Alam, Selangor, Malaysia, which previously having some difficulties on 
suppliers and purchasers regarding giving or getting information in auction process. Suppliers 
will keep asking purchasers while purchasers always getting the same enquiries from various 
suppliers, which interferes a lot with the purchaser's time to perform other work. Therefore, 
FAQ template was developed to resolve the problem, hence increase the efficiency of process 
during the auction with supplier and purchaser. The aim of the study is to investigate the 
effectiveness of the template created after the implementation was performed. The data was 
verified by conducting a survey before and after incorporating the FAQ templates to supplier 
and purchaser by providing the questionnaires. The respondents agreed that all issues arise 
regarding auction in Sourcing & Procurement Department had an impact on their work. The 
result shows the level of agreement from the administration is at 4.88/5.00 and from the 
suppliers is at 4.62/5.00 in favors of the usage of FAQ templates. Hence, it may be concluded 
that most respondents are more inclined that the use of FAQ templates are helpful and beneficial 
as well as more reliable in the conduct of the auction. 
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Abstract: Public swimming pool users are susceptible to infection by various disease-causing 
organisms. The most popular pool disinfection is the element chlorine, in the form of a 
chemical compound such as calcium hypochlorite (a solid) or sodium hypochlorite (a liquid). 
Chlorine however can accumulate in chlorine swimming pool water. There are several risks of 
health disorders that can arise from exposure including skin irritation, eye irritation, and 
respiratory disorders. Ultra-violet (UV) is considered some of the best technology on the 
market today for disinfecting swimming pools. This study aims to (1) compare the water quality 
of public swimming pools (chlorine) and Chlorine Alternative Swimming Pool (UV light plus 
organic Filter), (2) test the swimming pool water quality parameters, which are the (i) chlorine 
residue, (ii) turbidity, (iii) pH, (iv) temperature and (v) E-coli, and finally (3) to evaluate and 
analyse the water quality of chlorine alternative swimming pool. All parameters and standard 
values are subject to the latest Swimming Pool Water Quality Monitoring Guidelines issued by 
the Ministry of Health Malaysia. Based on the finding of the 5 parameters testing results, the 
water quality for the Theme Park1, Theme Park2 and the Chlorine Alternative Swimming Pool 
(CASP) (UV light plus Organic Filter) is in complying with the Water Quality Standard for the 
swimming pool issued by the Ministry of Health Malaysia. Further investigation is needed to 
ensure that CASP is sustainable and cost-effective before it could be implemented. 

Keywords: swimming pool; chlorine; disinfection: chlorine alternative; UV light 
 

1. Introduction 

A public swimming pool and theme park are one of the recreational locations for people of all 
ages. However, swimming pool users are susceptible to infection by a diversity of disease-
causing organisms. Bathers in public swimming pools are more likely to be exposed to disease-
causing organisms compared to bathers in domestic or private pools because public pools are 
subjected to contamination from a wider community. Disease-causing organisms may be 
introduced from many sources but are mainly associated with bathers. These organisms may 
be brought into a pool from the bathers’ skin, their saliva, urine and unintentional faecal 
discharge. These organisms may also be introduced from dust, bird droppings, make-up water 
as well as soil carried on bathers’ feet.  
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Some of these disease-causing organisms live and may even grow in pool water unless the pool 
water is disinfected effectively and efficiently in a concontinuouslyry of Health Malaysia, 
2017). Chlorine is a chemical that is often used as a disinfectant (Galal-Gorchev, 1996). 
Chlorine is available in solid, liquid, or generous forms. Chlorine is used to sterilise drinking 
water and disinfect swimming pools, as well as in the production of a variety of everyday items 
such as paper, textiles, medications, paints, and plastic, particularly PVC (Koch, 1946; Clark, 
2019). Chlorine can accumulate in chlorine swimming pool water. There are several risks of 
health disorders that can arise from exposure including skin irritation, eye irritation, and 
respiratory disorders. Pool users often mistakenly think that the familiar smell in the pool is 
too much chlorine in the pool. The odour actually comes from the chloramines in the pool. It 
is an undesirable by-product of chemical oxidation in water. Airborne chloramines accelerate 
pool corrosion such as lifeguard stands, handrails, starting blocks, diving board rails, and 
stainless-steel deck equipment. It can also shorten your life (Psaroudis, Banker & Kershner, 
2013). 
 
The chlorine level should stay between 1.0 and 3.0 parts per million (ppm) to maintain a healthy 
pool. Pool operators, therefore, are subject to the Swimming Pool Water Quality Monitoring 
Guidelines issued by the Ministry of Health Malaysia (2017) to ensure that the water that comes 
into contact with bathers is in safe and pleasant condition. Over the years chemical disinfection 
has been used within the swimming pool environments, but with changing technology other 
safer disinfections are starting to take place. UV disinfection is much safer for both people 
swimming and the environment. According to Gobulukoglu, (2010, pp3) a Chief Scientist in 
Trojan Technologies Company, “the UV light is claimed capable of reducing the level of 
chloramine in the water. A properly sized UV system could control chloramines; increases 
comfort and health for swimmers and staff; eliminates the need for dilution and super 
chlorination; reduces corrosion and, most importantly, protects against Cryptosporidium and 
Giardian”. 
 
While UV technology for swimming pools has been used widely in other industries for many 
years, the emergence of UV for swimming pools in Malaysia has been more recent and 
uncommon. This study, therefore, aims to investigate the alternative pool disinfection system 
to replace the excessive use of chlorine in swimming pools in most theme parks swimming 
pool in Malaysia, specifically in Kota Kinabalu. UV pool disinfection systems harness the 
power of UV light to help pool owners reduce the use of chemicals and chlorine in their pools, 
making their pools safer, healthier and easier to maintain. UV pool disinfectants emit powerful 
germicidal rays that alter or destroy the DNA or RNA of target organisms such as algae, 
bacteria, viruses, cysts and protozoa. The highly concentrated electromagnetic energy also 
destroys organic matter, eliminating the formation of dangerous chlorine by-products 
(Gobulukoglu, 2010). A prototype consisting of a swimming pool, UV-light and organic filters 
(to replace sand filters) is then proposed. The objectives of the study are, (1) to compare the 
water quality of the public swimming pool (chlorine) and Alternative Chlorine Swimming Pool 
(UV light plus organic filter), (2) to test the swimming pool water quality parameters, which 
are the (i) chlorine residue, (ii) turbidity, (iii) pH, (iv) temperature and (v) E-coli and finally 
(3) to evaluate and analyse the water quality of alternative chlorine swimming pool. 
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2. Materials and Methods 

Figure 1 shows the summarized flow chart of the research methodology. This study discusses 
in detail the four (4) important phases in the methodology and strategies used in completing 
this study: 
1) Prototype Development  
2) Filter Development  
3) Data collection procedures  
4) Data analyses techniques 
 

 
 

Figure 1: Research Methodology Flow Chart 
 

 
 Chlorine Alternative Swimming Pool (CASP) Prototype Development 

The ideal design for an alternative chlorine swimming pool (see Figure 2) consists of (1) a 
swimming pool, (2) a balance tank, (3) UV light and (4) an organic filter. The water from the 
main pipe or balance tank will go through the organic filter before being sanitized using UV 
light. Water that has been disinfected will be sent to the swimming pool and the cycle repeat 
continuously. 
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Figure 2:  Chlorine Alternative Swimming Pool (CASP) Design 
 

 Filter Development 
 
The organic filter was adopted from H2O Organic Purifier developed by Ismil (2021). Figure 
3 shows the CASP prototype. The filter has six (6) layers of filters: 

i. Fine Sand – retains fine sediments on the surface of the water 
ii. Coarse Sand – has a high and strong density and filters solid impurities in water 

iii. Rock – facilities filtered water through channels 
iv. Charcoal – has a very large surface area and purifies water eliminates odours 
v. Petola Coir– reducing ammonia nitrogen levels and water pH levels 

vi. Filter-paper/Sponge – used as water filter passing through all the materials 
 

 
 

 

 

 

 

 

 

 

 
 
 

 
Figure 3: Chlorine Alternative Swimming Pool (CASP) Prototype 
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 Pool Water Quality Standard 
 
The acceptable standard values for parameters to be monitored are listed in Table 1. These 
standard values apply to treated pool waters. In this study, due to the limitation of resources 
and time constraints, there are only 5 parameters; (a) free residual chlorine, (b) pH, (c) 
turbidity, (d) temperature and (e) E-coli, to be tested given to these parameters have a direct 
or close association with the disinfection process (Ministry of Health Malaysia, 2017). 
 

Table 1: Water Quality Standards Monitoring Guidelines  
(Ministry of Health Malaysia, 2017) 

No. Parameters Unit Standard Values 

1 Free residual chlorine mg/I 0.5-3.0 
2 pH - 7.0-7.8 
3 Turbidity NTU ≤ 5.0 
4 Temperature °C 21.2-32.2 
5 Escherichia coli (E.coli) - Absent in 100ml 
6 Total Alkalinity (as CaCO3) mg/I 80-200 
7 Hardness (as CaCO3) mg/I 75-250 
8 Total Dissolved Solids mg/I ≤ 1000 
9 Cyanuric acid mg/I ≤ 50 
10 Nitrate (as NO3 – N) mg/I ≤ 10 

 
 
 

 Data Collection procedures and Data Analyses techniques  
 
Theme Park 1, Theme Park 2, and Chlorine Alternative Swimming Pool (CASP) are the 
identified location for this study. Based on the size of the pool, there are two (2) positions 
(Point 1 and Point 2) taken not less than 2 meters away from the water inlet (chlorination 
location). While the water samples are taken at a depth of between 5 to 30 cm from the water 
surface and 50 cm from the pond’s edge (Ministry of Health Malaysia, 2017). The UV light 
plus Organic Filter is the chlorine alternative disinfection system used in the third location 
namely, Chlorine Alternative Swimming Pool (CASP) proposed in this study.  The total 
sample to be taken is five (5), and each sample will be tested for (i) free residual chlorine, (ii) 
pH, (iii) turbidity, (iv) temperature and (v) E-coli. For free residual chlorine samples taken 
are tested at Chemsain Consultant, Water Quality Laboratory, while the E-Coli and turbidity 
samples are tested at Jabatan Kimia Malaysia, Water Quality Laboratory, and the rest are 
tested in the field using portable testing equipment.  
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3. Results and Discussion 

In this section, data or results of water quality testing of each location parameter are presented 
and compared to the Swimming Pool water quality standard.  
 

a) Free Residual Chlorine 

 
Figure 4: Free Residual Chlorine Data Result 

 
The presence of free chlorine in the water is correlated with the absence of most disease-
causing organisms, and thus is a measure of the potability of water. Based on the result 
obtained in Figure 4, chlorine residue is less than 0.1mg/l, which could indicate that the 
chlorine residual is a low level of chlorine remaining in water after its initial application. 
The low level of free chlorine residual in Theme Park 1 and Theme Park 2 swimming pools 
indicates that an insufficient amount of chlorine was added initially to the water to 
inactivate the bacteria and some viruses that cause diarrheal disease and to protect the water 
from recontamination during storage. As for the CASP (ALTERP1), the low chlorine 
residual level is due to no initial chlorine being added to the water tank. 

 
b) pH  

 
Figure 5: pH Data Result 
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Figure 5 shows that the pH level for PARK1P1 and ALTERPI are slightly higher by 0.01 
than the allowable range for pH standards. However, the pH for PARK2P1 and PARK2P2 
is higher by 0.8 than the allowable standard. pH above 8 can cause swimmers to have 
inflammation skin, while a pH less than 7 can cause inflammation of the swimmer’s eyes. 
Several factors that can affect the pH level are chemical level in pool water, density number 
of swimmers, and rain density. In addition, when CO2 off-gases due to splashing or aeration 
that agitates water causing bubbles to escape would also raise the pH of water.  

 
c) Turbidity 

 
Figure 6: Turbidity Data Result 

 
Based on Figure 6, both ALTERP1 and PARK2P2 exceeded the NTU for swimming pool 
turbidity standards. While PARK1P1, PARK1P2 and PARK2P1 are within the allowable 
NTU. As for the Turbidity, the turbidity result for Theme Park2 second point (7.8 NTU) 
and the CASP (7.3 NTU) is slightly higher than the allowed standard (≤5NTU) for turbidity. 
However, it could be caused by the water samples being taken too close to the surface of 
the pool and the depth of the water basin for CASP being too shallow. 

 
d) Temperature 

 
                Figure 7:  Temperature Data Result 
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Generally, the most common pool temperature for a residential pool used for leisure is 
between 21.2°C – 32.2°C. Figure 7 shows that all the swimming pool temperature is within 
the standard with PARK1P1 and PARK2P2 both recording slightly higher temperature. 

 
e) E-Coli 

 
Figure 8:  E-Coli Data Result 

 
Figure 8 shows all the samples showing less than 1 (almost absent)  E-coli in every 100ml 
of water sampling. According to the World Health Organization, a level of E. coli bacteria 
in the water that falls below 1 per 100 ml is considered low risk. 

   

4. Conclusion 

Table 2: The Summary of Water Quality Parameters 

No Parameter 
PARK1P1 PARK1P2 PARK2P1 PARK2P2 ALTERP1 

Recorded Time 
3.15 pm 3.15 pm 5.40 pm 5.40 pm 2.00 pm 

1 Free Residual 
Chlorine <0.1 <0.1 <0.1 <0.1 <0.1 

2 pH 7.81 7.81 8.6 8.6 7.82 
3 Turbidity <2 <2 <2 7.8 7.3 
4 Temperature 33°C 33°C 32°C 32°C 30°C 
5 E-Coli <1 <1 <1 <1 <1 

 
Based on the finding of the 5 parameters discussed above, the water quality for the Theme 
Park1, Theme Park2 and the Chlorine Alternative Swimming Pool (CASP) (UV light plus 
Organic Filter) is partially complying with the Water Quality Standard for the swimming pool 
issued by the Ministry of Health Malaysia. There was not much difference in the water quality 
of the water Theme park’s swimming pool and the CASP. All the water sampling for three 
identified locations has been tested and the result is summarized in Table 2. In conclusion, the  
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Chlorine Alternative Swimming Pool, CASP’s water quality is considered safe for swimmers 
as it is free from microorganisms and residual chlorine. A further investigation needed to be 
conducted for commercial-size swimming pools, and to ensure that CASP is sustainable and 
cost-effective before it could be implemented. 
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Abstract: The weather in Malaysia is getting hotter by the day and the issue of affected 
foundation concrete in structures leads to thermal cracking. Concrete members will expand and 
contract when exposed to hot and cold ambient temperatures, respectively. Cracking will occur 
if bulk volume charge resulting from temperature variations. Concrete will hit to a certain 
degree of temperature which is 75°C to 80°C and the dehydration takes place where the process 
of thermal cracking occurs. The objective of this study are (i) To invent a new low thermal 
concrete with optimum ratio. (ii) To determine low thermal concrete able to withstand thermal 
cracking. (iii) To achieve a concrete mixture at 23oC temperature. The mixture of low 
temperature concrete is cement, aggregate, sand and ice. 1:3:6 mixture ratio is the optimum 
based on prior experiment for the foundation concreting. The temperature test and workability 
test are conducted. The normal temperature for a concrete is 34oC. The target concrete 
temperature of the study is 23oC. The findings show the target concrete temperature achieved 
at 23.04oC. The content of ice and water combined in the concrete are 100% (186kg). The 
optimum ice content in the concrete is 41.4% (77kg), water content in the concrete is 58.6% 
(109kg). This research has successfully achieved the target concrete temperature 23oC which 
is below the normal concrete temperature 34oC to prevent thermal cracking from occurring. A 
further investigation and test are needed to ensure low thermal concrete is relevant to apply in 
construction. 
 
Keywords: low thermal concrete; thermal cracking; ice: temperature 

1. Introduction 

Thermal cracking occurs due to excessive temperature differences causes the cooler portion to 
contract more than the warmer portion, which restrains the contraction. Thermal cracks appear 
when the restrain results in tensile stresses that exceed the in-place concrete tensile strength. 
The key to reducing thermal or temperature-related cracking is to recognize when it might 
occur and to take steps to minimize it. Surface contraction due to cooling restrained by the 
hotter interior concrete that doesn’t contract as rapidly as the surface. This restraint creates 
tensile stresses that can crack the surface concrete as a result of this uncontrolled temperature 
difference across the cross section. In most cases thermal cracking occurs at early ages. In rare 
instances thermal cracking can occur when concrete surfaces are exposed to extreme 
temperature rapidly. Concrete members will expand and contract when exposed to hot and cold 
ambient temperatures, respectively. Cracking will occur if this bulk volume change resulting 
from temperature variations is restrained. This is sometimes called temperature cracking and 
is a later age and longer term issue. 
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2. Materials and Methods 

The mixture of the concrete is cement, fly ash, aggregate, sand, water, additive/adhesive 
(hardener) and ice. The aggregate grade is 20mm (35oc), cement type is OPC (60oc), and the 
ice was chilled (10oc) with 1:3:6 (cement: sand: aggregate) concrete mixture ratio for the 
foundation concrete. The total weight of concrete every mixture is 2390.48 kg/m3. Testing that 
has been conducted are slump test and cube test with size of cube 150mm x 150mm x 150mm. 
20 trials have been done to achieved concrete mixture at temperature 23oC. However, testing 
data are only state of 4th trial to show the different of trial mixture. Temperature reading using 
formula of ice/water factor calculation, material heat unit calculation, and achieved temperature 
calculation. Other than that, temperature difference formula also has been used to calculate the 
value for ice needed for next trial.  
 
• Equation 1: Achieved temperature =  

• Equation 2: Ice/water Factor  =   

• Equation 3: Required Ice =   

• Equation 4: Materials Total Heat =  
• Equation 5:  

Temp. Difference       =  

• Equation 6: ∑ Materials Heat Unit = ∑ ( ) 
• Equation 7: Total heat  =  

3. Results 

All mixture and testing are conducted at the Laboratory of Research and Development Lafarge, 
Petaling Jaya, Kuala Lumpur. The data below shows 4th trial of concrete mixture. 
 

3.1   First Trial Mix Design 
Table 1. First Trial achieving normal concrete temperature 

Materials  Mat. Wt - 
kg/m3 

Specific Heat 
kj/(kg/c0) 

Unit heat 
kj/(m3c0 ) 

Mat. 
temp 

Total Heat 
kj 

Cement - OPC 315 0.92 289.8 60 17388 
Fly Ash  135 0.92 124.2 35 4347 
Ice 0 -335   0 
Water - 
Chilled 186 4.184 778.224 10 7782.24 

Aggregate 1748 0.92 1608.16 35 56285.6 
Additive 
(Hardener) 6.48 4.184 27.112 35 948.9 Achieved 

Temperature 
Total Mat. 2390.48   Total 

heat 86751.8 30.68 

Total unit heat 2827.496 
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The total weight of water and ice for the first trial is 186 kg/m3. On the first trial, concrete is 
excluded ice to obtain normal concrete mixture temperature. The unit heat of chilled water for 
first is 778.224 kj/(m3c0 ), the heat unit for aggregate is 1608.16 kj/(m3c0 ). The heat unit for 
cement is 289.8 kj/(m3c0 ), heat unit for fly ash is 124.2 kj/(m3c0 ), and the heat unit for adhesive 
(Rapid Hardener) is 27.11232 kj/(m3c0 ). The total heat for water is 7782.24, and the total heat 
for aggregate is 56285.6. The total heat for cement is 17388, fly ash 4347, additive 948.9. Total 
heat unit for first trial is 2827.50. The achieved concrete mixture temperature for this trial is 
30.68oC.  
 

3.2   Second Trial Mix Design 
Table 2. Second Trial achieving concrete temperature 

Materials  Mat. Wt - 
kg/m3 

Specific Heat 
kj/(kg/c0) 

unit heat 
kj/(m3c0 ) 

Mat. 
Temp 

Total Heat 
kj 

Cement - OPC 315 0.92 289.8 60 17388 
Fly Ash  135 0.92 124.2 35 4347 
Ice 65 -335   -21719.36 
Water - Chilled 121.2 4.184 506.96 10 5069.59 
Aggregate 1748 0.92 1608.16 35 56285.6 
Additive 
(Hardener) 6.48 4.184 27.112 35 948.9 Achieved 

Temperature 
Total Mat. 2390.48   Total 

heat 62319.77 24.38 

Total unit heat 2556.231 
 
The total weight of water and ice for the second trial is 186 kg/m3. On the second trial, 
researcher mix ice as to obtain targeted concrete mixture temperature. The unit heat of chilled 
water for second trial is 506.96 kj/(m3c0 ), the total heat of water is 5069.59. The specific heat 
of ice is -335, the total heat is -21719.36, the total unit heat for second trial is 2556.23kj/(m3c0). 
The achieved concrete mixture temperature for this trial is 24.38oC. 
 

3.3   Third Trial Mix Design 
 

Table 3. Third Trial achieving concrete temperature 
Materials  Mat. Wt 

- kg/m3 
Specific Heat 

kj/(kg/c0) 
Unit heat 
kj/(m3c0 ) 

Mat. 
Temp 

Total Heat 
kj 

Cement - OPC 315 0.92 289.8 60 17388 
Fly Ash  135 0.92 124.2 35 4347 
Ice 75 -335   -25245.8 
Water - Chilled 111 4.184 462.92 10 4629.15 
Aggregate 1748 0.92 1608.16 35 56285.6 
Additive 
(Hardener) 6.48 4.184 27.112 35 948.9 Achieved 

Temperature 
Total Mat. 2390.48   total 

heat 58352.88 23.23 

Total unit heat 2512.187 
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The total weight of water and ice for the third trial is also186 kg/m3. On the third trial, 
researcher mix ice as to obtain targeted concrete mixture temperature. The unit heat of chilled 
water for second trial is 462.92 kj/(m3c0 ), the total heat of water is 4629.15. The specific heat 
of ice is -335, the total heat is -25245.8, the total unit heat for third trial is 2512.19 kj/(m3c0). 
The achieved concrete mixture temperature for this trial is 23.23oC. 
 

3.4   Fourth Trial Mix Design 
 

Table 4. Fourth Trial achieving concrete temperature 
Materials  Mat. Wt - 

kg/m3 
Specific Heat 

kj/(kg/c0) 
Unit heat 
kj/(m3c0 ) 

Mat. 
Temp 

Total Heat 
kj 

Cement - OPC 315 0.92 289.8 60 17388 
Fly Ash  135 0.92 124.2 35 4347 
Ice 77 -335   -25818.37 
Water - Chilled 109 4.184 455.76 10 4557.64 
Aggregate 1748 0.92 1608.16 35 56285.6 
Additive 
(Hardener) 6.48 4.184 27.112 35 948.9 Achieved 

Temperature 
Total Mat. 2390.48   Total 

heat 57708.8 23.04 

Total unit heat 2505.036 
 
The total weight of water and ice for the fourth trial is also186 kg/m3. On the Fourth trial, 
researcher mix ice as to obtain targeted concrete mixture temperature. The unit heat of chilled 
water for second trial is 455.76 kj/(m3c0 ), the total heat of water is 4557.64. The specific heat 
of ice is -335, the total heat is -25818.37, the total unit heat for fourth trial is 2505.04 kj/(m3c0). 
The achieved concrete mixture temperature for this trial is 23.04oC. This mixture is the best 
optimum mixture that achieved target concrete temperature. 
 

3.5   Mix Design summary for Low Thermal Concrete 
 

Table 4. Mix design summary 
Materials Material 

Weight 
Material 
Temp. 1st Trial 2nd trial 3rd trial 4th Trial Final 

quantities 
Cement 315 kg/m3 60oc     315 kg/m3 
Fly Ash 135 kg/m3 35oc     135 kg/m3 
Ice (added)   0 65 75 77 77 kg/m3 
Chilled 
Water 186 kg/m3 10oc 186 121 111 109 109 kg/m3 

Aggregate 1748 kg/m3 35oc     1748 kg/m3 
Adhesive 
(Hardener) 6.48 kg/m3 35oc     6.48 kg/m3 

Concrete 
Temp.   30.68oc 24.38oc 23.23oc 23.04oc 23.04oc 
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Material temperatures of fly ashes, aggregate and adhesive are 35oc, Water is chilled until its 
temperature drop to 10oc; and the highest temperature among the material used is Ordinary 
Portland Cement 60oc. The material weight of cement is 315 kg/m3, and fly ash weight is 135 
kg/m3. Cement and fly ash combined must be total of 100%. Fly ash 30% and Cement 70%. 
The total weight of water and ice must be 186 kg/m3as for ice act as substitution for water. 
 

3.6   Ice/Water Factor Calculation 
 
Formula to get ice/water factor value: 

Ice/water Factor  =   

=   
= 0.414 kg/m3 

 

3.7 Materials Heat Unit Calculation 
 
Formula to get materials heat unit value (kj) is : 
 
Materials Heat Unit (Fly ash) =  

=  
= 124.2 
 

Materials Heat Unit (agg.) =  
=  
= 1608.16 
 

Materials Heat Unit (Additive)=  
=  
= 27.11232 
 

Materials Heat Unit (Cement)=  
=  
= 289.8 

 

3.8 Materials Total Heat Calculation 
 
Formula to get materials total heat value (kj) is  : 
Materials Total Heat (Fly ash) =   
     = 4347 
 
Materials Total Heat (Aggregate) =   
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     = 56285.6 
 
Materials Total Heat (Additive) =   
     = 948.9 
 
Materials Total Heat (Cement) =   
     = 17388 
 

3.9   Achieved Temperature Calculation 
 
Formula to get achieved temperature value: 

Achieved temperature (1st trial) =  

     =    

     = 30.68oc 
 
Achieved temperature (2nd trial) =    

     = 24.38oc 
 
Achieved temperature (3rd trial) =    

     = 23.23oc 
 
Achieved temperature (4th trial) =    

     = 23.04oc 
 
 

3.10 Temperature Difference Calculation 
 
Formula to get temperature difference value: 

Temp. Difference (1st trial)=  

          =  

          = -21719.4 
 

Temp. Difference (2nd trial)=  

                      = -3526.45 
 

Temp. Difference (3rd trial) =  

                     = -572.57 
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Temp. Difference (4th trial)=  

         = -92.26 
 

3.11 Temperature Difference Calculation 
 
Formula to get value for ice need for next trial: 

Required Ice (1st trial)  =  

    =  

    = 61.18 = 65 
 
Required Ice (2nd trial) =  

    = 9.934 = 10 
 
Required Ice (3rd trial)  =  

    = 1.61 = 2 
 
Required Ice (4th trial)  =  

 

3.12 Concrete Temperature 
 

 
Figure 1. Concrete Temperature 
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3.13 Ice Factor Against Ice Weight and Water Weight 
 

 
Figure 2. Ice factor against ice weight and water weight 

 
 

3.14 Ice Percentage and Water Percentage Against Achieved Temperature 
 

 
Figure 3. Ice Percentage and water percentage against achieved temperature 
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3.15 Total Heat of Ice And Water Against Temperature Achieved 
 

 
Figure 4. Ice and water total heat against temperature achieved 

 

3.16 Temperature Difference and Total Heat Unit 
 

 
Figure 5. Temperature differences and total heat unit 
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3.17 Total Heat for Every Trial 

 
Figure 6. Total heat 

 

4. Discussion 

Based on the data analysis, the concrete temperature is achieved based on the weight of material 
and its temperature. From the material weight and its temperature, researchers can get the 
formula to obtain the heat unit, total heat of material, ice weight needed and the temperature 
difference between target concrete temperature and achieved concrete temperature. It is also 
related to each other; researchers finds that all the elements are need to get the concrete mixture 
temperature. The normal concrete mixture temperature is 34 degrees Celsius. On 1st trial 
researchers achieved concrete mixture with temperature of 30.68 degree Celsius, this trial is 
conducted with 0kg of ice and 186kg of water in the mixture. On 2nd trial researchers achieved 
concrete mixture with temperature of 24.38 degree Celsius, this trial is conducted with 64.8kg 
of ice and 121.2kg of water. On 3rd trial researchers achieved concrete mixture with 
temperature of 23.23 degree Celsius, in this trial the concrete mixture consists of 75kg of ice 
and 111kg of water to achieve the mentioned temperature. On 4th trial researchers achieved 
concrete mixture with temperature of 23.04 degree Celsius, on this last trial the concrete 
mixture consists of 77kg of ice and 108kg of water. Based on the trials conducted, the lower 
the material temperature, the lower the concrete mixture temperature can be mixed. The 
researchers obtained 23.04oc concrete, this reduces the probability of the concrete reaching 
thermal cracking temperature during hydration process (75-80oc). Also, researchers find that 
the lower the total heat unit, the lower the concrete mixture temperature can be obtained. After 
the data is analysed, the researchers highly recommend to chill materials that have the highest 
weight used in concrete mixture which is aggregate. By chilling highest weight material, the 
ice weight used to mix 23 degrees Celsius or lower can be significantly lessen. It also 
recommended that the concrete mixing can be conducted in a cold temperature room, to 
maintain the material temperature affected by atmospheric temperature. 
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Abstract: The world is going into ageing population and Malaysia is also experiencing the 
same situation. A good retirement plan is needed to continue decent life in older age. To enjoy 
this, there is a need to pre-plan retirement since early working days. Monthly budget should 
not only involve current expenditure but also savings for the future. However, do Malaysian 
really do plan for their retirement? This study attempts to investigate the issue by reviewing 
literatures that dominates retirement planning research. This is a conceptual paper that 
identified factors that can give influence towards retirement planning. The findings showed 
mixed results and three independent variables have been identified in retirement planning 
literature including demographic factors, social influence and financial literacy. Based on 
previous research, most Malaysians are not ready for retirement. Those who are not prepared 
early for retirement might not be able to achieve their retirement goal. Therefore, findings in 
this review will be beneficial not only to employees in arranging proper retirement plan but as 
well as to policy makers as they can arrange a better plan in supporting employee’s retirement 
planning. 
 
Keywords: Retirement Planning; Demographic Factors; Social Influences; Financial 
Literacy  
 
1. Introduction 

The age distribution of the world's population is continuously changing, which is 
unprecedented. This is brought on by rising life expectancy and falling fertility rates. It 
demonstrates that individuals are living longer and that the proportion of older people in the 
population as a whole is steadily increasing. A demographic phenomenon known as population 
ageing is when the median age of a nation or region rises. This will also introduce changes in 
terms of population requirements and capabilities and will have a considerable effect on 
employment, consumption of savings, economic growth and asset value.  
 
There were 727 million people who were age 65 above in 2020. (United Nations Department 
of Economic and Social Affairs/Population Division). Women make up the bulk of older 
people, especially at advanced ages, as they typically outlive men. In Malaysia, the proportion 
of people aged 65 and above rose from 7.0% in 2020 to 7.4% in 2021. (Department of Statistics 
Malaysia, 2021). With the 7.5% of the population aged 65 and above, it made Malaysia an 
officially aged nation. It is predicted that Malaysia will become an older society by 2044. This 
is when 14% of the population would be 65 years or older. According to the World Bank's 

mailto:norashikin.ros@puo.edu.my
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Malaysia Economic Monitor Report, (2019) Malaysia's population will age at a rate that is 
significantly faster than that of some European nations and Australia, but about as quickly as 
that of other nations in East Asia and the Pacific, including China, Japan, Singapore, and 
Thailand. However, despite the increasing number of older people, research shows that only 
24.8% of individuals worldwide save for old age (Demirguc-Kunt et al., 2016). (Farrar et al., 
2019) states that this lack of savings and the ageing of the population place heavy burdens on 
pension system would result in the retirees having insufficient financial means to support 
themselves during retirement. 
 
In addition to being in excellent health and leading a fulfilling life, the Employees Provident 
Fund (EPF) Board highlighted financial stability as one of the three prerequisite factors for a 
comfortable retirement in its Annual Report 2016 (EPF Report, 2016). Nevertheless, the report 
also revealed that over half of households do not possess any financial assets, and that one-
third of Malaysians do not have a savings account. In addition to this, out of 14 million EPF 
members, only 7 million members that are regularly and actively make contribution to their 
retirement (EPF Report, 2018). Moreover, 50% of EPF members have used up their retirement 
savings in just five years, and 52% of Malaysians only start saving for retirement when they 
are 40 years old. But, due to the delayed in the retirement planning, the savings are insufficient 
(Kenanga Investor,2015). According to global research on the future of retirement conducted 
by HSBC (2016), one in four persons of working age had not yet started saving for retirement 
or obtaining any guidance on retirement planning. It's noteworthy that the same survey also 
found that nearly two-thirds of Malaysian retirees regretted waiting too long to begin saving 
for their retirement. The majority of working individuals (84%) in this research are still of the 
opinion that saving for retirement is not a top priority. To them funding here and now become 
their priorities which include paying off other debts (19%), investing for their children's 
education (22%), and paying off their home (41%). The situation is made worse by the COVID-
19 outbreak with the government's decision to permit withdrawals has had an impact on EPF 
(Employees Provident Fund) savings. Less than RM10,000 is currently in the accounts of 
nearly 50% of EPF members. Due to withdrawals under i-Citra and i-Lestari, 46% of EPF 
members under the age of 45 had savings totaling less than RM10,000. 
 
The Minimum Retirement Age Act of 2012 went into effect in 2013, which set a minimum 
retirement age of 60 for the active labour force across all industries (Malaysia, 2012). A person 
that joins the workforce at the age of 25 will have to work for at least 35 years before retiring 
at the age of 60, which is the legal retirement age. In order to have enough money to support 
your living expenditures and healthcare needs for the ensuing 20 to 35 years, it is critical to 
start saving for retirement early and throughout the normal 30- 35 years of employment. There 
are different pension and retirement plans are offered in Malaysia as a component of individual 
retirement plans. If you are a government servant then you can choose pension plan and if you 
are working in private sector you are under EPF Scheme. Malaysians have the option to 
voluntarily make their own contributions to the EPF in order to save money for retirement, 
regardless of whether they are self -employed or work in the unorganized sector.  
 
As Malaysia's elder population grows inevitably, more people will probably confront more 
difficulties and demands to secure a decent retirement life as they enter their golden years. Even 
after reaching retirement age, an unprepared retiree must continue working because their 
standard of living will be the same as it was when they were younger (Lee and Law, 2004). 
Because of this, having a proper retirement planning is essential to support their living. To 
further understand the issue, this study review retirement planning literature by identifying 
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determinants that influence employees' retirement planning in Malaysia as well as providing 
recommendations to improve retirement planning among employees. It is very important to 
review this as Malaysia is approaching an ageing population where the needs and welfare of 
older people need to be taken care of as this will give impact to our country as a whole. 

 
2. Literature Review 

Retirement Planning 
 

Coverage and adequacy are two crucial components of retirement support. Employees in the 
formal sector are more protected, yet the majority of them have relatively little saved up. As 
the cost of living and health care services are rising, the system needs to be improved in order 
to accommodate an ageing population. According to a study done by Le Grand & Robinson 
(2017) people do not save enough money for retirement. Furthermore, Park and Estrada (2013) 
states that the pension plan accessible to Malaysian civil servants does not actually guarantee 
its beneficiaries a secure retirement. Moreover, Suhaimi and Norma (2013) states that 
Malaysians find it difficult to have enough funds for retirement. The environment, the person, 
and the psychology have all been found to have an effect on how employees behave with regard 
to retirement planning (Engel, Blackwell, and Miniard,1990). The same elements that have an 
impact on retirement planning are also the subject of other studies. They include demographics 
like age, gender, education, and income levels (Mansor et al, 2015; Shariff & Isah, 2019 and 
Noar,2017). Despite being more financially precarious, there is evidence to suggest in terms of 
financial preparation for retirement, women are less engaged (Burn, Button, Figinski, & 
McLaughlin, 2020). In other research done by (Hoffmann et al., 2021) they found that women 
are more likely to be in a condition of high financial vulnerability than men.  

 
While there are a number of factors that affect how people plan for their retirement, other 
research indicates that financial literacy is the key component and that it positively corresponds 
with educational level (Van Rooij, Lusardi, & Alessie, 2011). In research done between 2015-
2018 by OECD International Network on Financial Education, AKPK, and the Malaysian 
Financial Planning Council (2018), Malaysians have not yet attained a satisfactory standard of 
financial literacy.  

  
Social pressure may also have an effect on people's motivation to save more. Highly social 
individuals are more inclined to invest in their future savings (Ibrahim et al,2012). This is 
supported by Beshears et al. (2015), who found that the availability of peer information can 
affect a working person's decision to save for retirement. Additionally, Dalen (2010) noted that 
social effects had a favorable impact on retirement planning. Family roles influence young 
minds significantly and encourage autonomous participation in money management. During 
this stage, people acquire and develop their own knowledge and ideas that affect how they 
handle their finances. These behaviours were developed by their family and may be useful in 
the future (Bakar & Bakar, 2020).  

 
Based on the AKPK Financial Behaviour Survey (2018), which examined the spending, saving, 
and debt management practices of Malaysian working adults, there are still some areas that 
need to be improved for the financial wellbeing of Malaysian. Based on BNM's findings on 
long-term financial planning, the majority of Malaysians lack long-term financial planning, 
and only 40% of them are financially prepared for retirement. Retirement planning should 
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ideally begin as soon as someone enters the workforce and be handled accordingly. From the 
beginning of your career, proper money management is crucial. The majority of Malaysians 
are aware of the need to budget, manage their finances, and lead disciplined lives, yet some 
just do not able to do so due to the current economic climate. But still, the need to have 
retirement planning should start once the working life start  not when the retirement age come 
close.  
 
3. Methods 

Several electronic databases available such as Emerald, SAGE, Science Direct and Google 
Scholar were used to search for resources. Literature reviews indicate important issues, explain 
findings and valuable information. To conduct this literature search, several keywords have 
been identified such as retirement planning, financial literacy, demographic factors, social 
influence, Malaysia, and savings decisions. This search resulted in 15 papers that are deemed 
to be relevant for this study. The research paper is retrieved and reviewed. Each paper was 
analyzed and categories into content themes. 

 
4. Findings 

The result summarized showed mixed findings on the variables influencing the retirement 
planning of an individual (Table 1). 

 
 
Table 1: Summary of Literature Considering Factors influencing Employee Retirement lanning 

No Title Research Author Findings 
1 Factors affecting 

Retirement Planning of 
Gen Y workers in Klang 
Valley 

Hafinaz Hasniyanti Hassan, 
Muhammad Amirul    Masran 

Financial education & 
Retirement 
Planning 

- It shows that financial 
education is significant 
factor and affects the 
retirement planning of 

Gen Y workers in private 
sector. 

- Additional info from Asian 
Institute of Finance 

   (AIF)(2015) on Gen Y in 
Malaysia found that 
millennials in Malaysia 
have poor financial 
education as 58% from the 
surveys said they are 
having average financial 
knowledge. 

2 Statistical Analysis on 
factors affecting 
retirement saving 
decisions 

Nurul Sima Mohamad 
Shariff, Waznatul Widad 
Mohamad Ishak 

Age and retirement savings 
- the result indicated that 

those who were either in the 
younger group or older age 
groups might have different 
ways in planning for 
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retirement. As the age 
increased, the probability to 
have a bad bahvioral on 
retirement savings 
decreases, which means that 
the people are more inclined 
to have a good savings 
decision. 

 
Financial knowledge 
and           retirement savings 

- Increase in the lack of 
financial knowledge and 
management dan future 
expectation leads to the 
increase of the bad 
retirement behavior 

 
Social influences and retirement 
savings 
- It shows negative 

relationship indicating that 
as the level of social 
influence increases, the 
probability to have a bad 
decision on retirement 
savings decreases. 

3 Demographic Factors 
associated with 
retirement planning: a 
study of employees in 
Malaysia Health Sectors 

Mohd Fitri Mansor, Chor 
Choon Hong, Noor Hidayah 
Abu, Mohd Shahidan Shaari 

Demographic factors & 
retirement planning 
- The result shows that age, 

education level & income 
have relationship with 
retirement planning while 
gender did not influence 
retirement planning 

4 Empirical study on the 
determinants of 
retirement savings 
attitude in Malaysia 

NSM Shariff and NAM 
Isah 

Demographic factor, social 
influences and retirement savings                
attitude 
- Demographic factors 

(income,education level) 
relationship are positive. 

- Social influence also have 
positive impact towards 
retirement savings. 

5 Parents influence on 
Retirement planning in 
Malaysia 

Fatemeh Kimiyaghalam, 
Shaheen Mansori, Meysam 
safari and stanley yap 

Parents influence and 
retirement                   planning 
- The results indicated that 

parents had a significant 
effect on retirement 
planning. 

6 Psychological 
process, social and 

Jais,J and Asokumar,A 2019 Financial literacy, employer 
education & retirement 
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environmental 
influences on 

Retirement Planning: 
Malaysian Energy 
Industry Perspective 

planning 
- The research results shows 

that there is a positive 
effect between financial 
literacy & retirement 
planning 

Social influences & retirement 
planning 
- Result shows that there is a 

strong socialization aspect 
exists in employee 
retirement planning. 

7 Retirement Planning 
Among Primary School 
Teachers In Selangor 

Nor Azilah Husin , 
Norasiah Abdullah2 , 
Mohamad Johari Abd 
Aziz3 , Rewathi Athinari4 
, Ameera Syuhada Mohd 
Shukri 

2021 

Financial literacy and 
Retirement 
planning 
- The results shows that 

financial literacy have 
     positive impact towards 

retirement planning. 
    Teachers are indicated to be 

wise individuals who 
foresee that they need to be 
well-prepared 

    financially for their 
       retirement.  

8 The Awareness of 
Retirement Planning : A 
case with International 
Islamic University 
Malaysia Employees 

Noar, 2017 Demographic factor and 
retirement planning 
- Age, gender, educational 

level and financial 
education have positive 
influence on retirement 
planning. However peer 
effect is not positively 
related. 

9 Factors influencing 
retirement planning 
behaviour of lecturers in 
Polytechnics 

Aziam,Siti, Ainiza,Rohayah 
and Nor, 2017 

Financial knowledge 
and retiremen 
planning 
- Results shows that there is a 

significant influences on 
retirement planning 
behavior 

 
Social influences 

 Results shows that it did 
not have significant 

            influences on retirement 
planning 

10 Retirement planning: 
Young Professionals in 
Private Sectors 

Zazili,Ghazali,Bakar,Ayob 
and Samad, 2017 

The findings shows that job 
satisfaction, financial literacy 
and              savings behaviour have a 
significant relationship on 
retirement planning. 
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11 Retirement palnning 
behaviour among 
employess’s Provident 
Fund staffs 

Faezah and Talib, 2017 Demographic factors & 
retirement planning behavior 
- The results shows that age 

group, education level, job 
position and self awareness 
among staff does not 
significant effecting 
retirement planning 
behavior. 

12 Retirement confidence 
and preparedness:A 
study among working 
adults in northern state in 
Malaysia 

Shanmugam and Zainal 
Abidin, 2013 

Financial literacy and 
retirement planning 

- The results shows that 
      financial literacy did not 

significant towards 
retirement planning 

13 Framing the retirement 
planning behavior 
model towards 
sustainable 
wellbeing 

among youth: the 
moderating effect of 
public profiles 

Asyraf 
Afthanorhan,Abdullah Al 
Mamun,Noor Raihani 
Zainol,Hazimi Foziah and 
Zainudin Awang,2020 

Financial literacy , social 
influence and retirement 
planning 

- The result shows that 
    financial literacy, saving 

attitude, goal clarity and social 
influence have a positive and 
significant effect on retirement 

planning. 
14 Analysis the effect of 

financial literacy on 
financial planning for 
retirement 

Agung Satria Setyawan 
Hutabarat & Chandra Wijaya 

Financial literacy and 
Financial planning 
retirement 
- Results shows that financial 

literacy did have positive 
impact towards financial 
planning retirement.  

15 Financial literacy and 
personal retirement 
planning: a 
socioeconomic 
approach. 

Kulondwa Safari, Charity 
Njoka & Mughisho 
Guershom Munkwa 

Financial literacy and 
personal retirement planning 
- Results shows that financial 

literacy have positive impact 
towards personal financial 
planning. 

 
5. Discussion and Recommendation 

First factor is demographic factors. According to United Nations Statistics Division (2014), 
description of people is literally called demography. These factors usually include age, gender, 
education level, and income. Study done by (Mansor et al., 2015) shows that education level, 
age and household income did influence retirement planning whereas gender did not. The 
findings also supported by (Sharif and Isah,2019) where income and education level did have 
positive relationship towards retirement savings. Another study found that different retirement 
planning strategies may be used by people who fall into the younger or older age groups. People 
are more likely to make wise financial decisions as they get older since the likelihood of 
engaging in inappropriate retirement savings behaviour declines (Nurul et al, 2021). Ismat 
(2011) also revealed that age, gender, incomes and education level were significantly correlated 
with retirement planning. Similarly, Noar (2017) also summarized that age, gender, educational 
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level and financial education have positive influence on retirement planning. This, however, is 
in contrast to research by (Faezah et al., 2017) which found that staff members' personal age 
groups and educational levels did not have a favourable association with retirement planning. 
 
Second factors that has been highlighted in this literature review is financial literacy. In 
research done by (Zazili et el,2017) showed that there is a significant relationship between 
financial literacy and retirement planning. In a similar manner, research by Masran & Hassan, 
(2017) found that financial education is an important factor that influences how Gen Y workers 
in the private sector plan for retirement, and research by Nurul Sima Mohamad Shariff & Ishak 
(2021) found that an increase in the lack of financial knowledge and management combined 
with an increase in future expectations leads to an increase in unfavourable retirement 
behaviour. Since employees are not prepared to retire, this could lead to poor retirement 
planning. On the other hand, study done by (Jais & Asokumar, 2020; Afthanorhan et al., 2020) 
found positive effect between financial literacy and retirement planning. This is also again 
supported by (Husin et al., 2021) where the results shows that financial literacy has positive 
impact towards retirement planning. Teachers are indicated to be wise individuals who foresee 
that they need to be well-prepared financially for their retirement. (Safari et al., 2021) also 
found in their research that financial literacy have positive impact towards personal retirement 
planning. In another research done by (Hutabarat & Wijaya, 2020) they found that financial 
literacy variable has a significant positive effect on pension financial planning of lecturers and 
administrative staffs at the Universitas Indonesia. However, they only have a basic 
understanding of the organisations, goods, and services associated with the financial sector but 
they do not comprehend the specifics of product benefits, dangers, and rights, or the obligations 
that come with using financial products and services. Nolan and Doorley (2019) state that 
financial literacy is knowledge of basic economic concepts. Doing simple financial calculations 
is a vital skill required to ensure adequate financial safeguard during older age. Nevertheless, 
this study did not correlate with the above research as financial literacy is insignificant towards 
retirement planning (Shanmugam and Zainal Abidin,2013). 
 
Third factors are social influence which was found to be insignificant towards employee’s 
retirement planning (Aziam et al.,2017; Noar 2017). Here, it is recommended that organization 
should encourage social connection between employees which ought to set them up for the 
retirement life. Research by (Nurul Sima Mohamad Shariff & Ishak, 2021) also reveals a 
negative relationship, showing that the likelihood of making a poor decision about retirement 
funds lowers as the level of social influence rises. This could be as a result of friends and social 
media, that could change people's ideas, attitudes, or lifestyle choices towards retirement 
savings. However, there are research that show positive relationship between social influence 
and retirement planning. As such (Jais.J and Asokumar,2019) where result shows that there is 
a strong socialization aspect exists in employee retirement planning and (Afthanorhan et al., 
2020) that discovered social influence have a positive and significant effect on retirement 
planning. When examining societal influences on retirement planning, it is discovered that 
married women between the ages of 31 and 40 who have a high level of education and a low 
income exhibit these impacts more pronouncedly. Shariff & Isah (2019) also found that social 
influence has positive impact towards retirement savings. People frequently take the advice of 
others, particularly family and friends, and given the development of social media and 
technology today, it's feasible that this could have an impact on retirement planning. This is 
also support by (Kimiyaghalam et al., 2017) where they found that parents have significant 
effect on retirement planning where financial behavior of the parents influenced their children 
attitude toward saving.  
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According to a review of the literature, there has been little research conducted in Malaysia and 
conflicting outcomes among studies. Only a small number of studies have identified social 
impact, financial literacy, and demographic characteristics as influences on retirement 
planning, particularly in Malaysia. These elements may aid employees in making better 
retirement plans, which will enable them to live comfortably in retirement. It has been 
determined that retirement planning is crucial because Malaysia will have an ageing population 
by 2044. By acknowledge that Malaysia will turn an aging society, the government should a 
developmental approach by taking an active role into integrate ageing issues and concerns. In 
a World Bank Report (2020), it is recommended that the Malaysia’s minimum retirement age 
need to be gradually raised from the current 60 years old to 65 years old. With the employment 
of individuals aged 50 and above, it can help to mitigate the growth effects of an aging 
population. With an ageing society, Malaysians will have no choice but to work longer. Longer 
working life will increase the financial sustainability of pensioners. However, this 
recommendation needs to be analyses before any final decision to be made. The government 
may want to consider gradually increase the retirement age while looking into other factors that 
might affected when the retirement age is increase. An aged employee is an asset for the 
corporation or country, which they possess expertise, skills and full of experiences that could 
help the country into greater level as well as meeting national goals in delivering a pool of 
talented workforces (Yusoff and Zulkifli,2014). Government might also want to consider 
establishing incentives for private savings because doing so might motivate people to save 
more money (Kimiyaghalam et al., 2017). Tax incentives may be the foundation of a larger 
campaign to persuade workers to begin saving for retirement even if there is no clear proof of 
their efficacy. In addition, the government or others in charge of making policy may want to 
take measures to ensure that parents have appropriate financial information and to encourage 
them to educate their kids. According to earlier studies, parents' financial habits influenced 
their kids' attitudes on saving, which in turn influenced how they manage their retirement 
planning. Parents, especially new parents, need to learn about personal finance. To assist 
parents in educating their children about money matters and the advantages of personal finance, 
the use of newsletters or media messaging can be very helpful. Children should be encouraged 
to preserve their pocket money, and parents should consider including them in financial 
decision-making when appropriate. Early financial planning education can be highly beneficial 
for youngsters as it will help them handle their money sensibly once they start working. 

 
Other than roles of government, employers and society can also play a role in employees 
retirement planning. According to Ramely et al. (2016), holistic assistance should be seriously 
considered in empowering and promoting the responsibilities of employers and society in 
enticing and catalysing older individuals to participate in the labour market. By providing a 
retirement education programme, employers should raise staff understanding of the importance 
of early retirement planning. Additionally, workers must realise that retiring is a process they 
should begin before reaching retirement age rather than waiting until they do. The job of the 
human resources department must go beyond the working day since they must also help 
employees decide on retirement decisions. Companies' HR policies should adopt appropriate 
solutions and mechanisms to guarantee that older workers' knowledge and experience is not 
lost to the organisation in light of the ageing workforce and predicted skilled labour shortage 
(Rau and Adams,2012). 
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6. Conclusion 

The retirement plan has been a long-term project, and it did not materialise overnight. 
Individuals are making an effort to make sure they have a good life after retirement and make 
use of benefits like a pension plan or the EPF. When developing financial plans, Malaysian 
workers and especially young people should show greater attention and be initiative. Every 
financial choice people make has an impact on how they live in retirement age. They must 
therefore be informed, educated, and ready for the future. Given that Malaysia's life expectancy 
is rising, planning for retirement from their earliest working years can assist them have a 
comfortable retirement. The objective of this research is to identify the factors that influence 
retirement planning and three main factors has been identified which are demographic factors, 
financial literacy and social influence. Future researcher who are interested in retirement 
planning should compare the factors that effects retirement planning between low, medium and 
high-income groups of people. Furthermore, future researchers should consider investigating 
these three factors among self- employed workers. This is because not much research has been 
done focusing on self-employed workers when it comes to retirement planning. In conclusion, 
issues on retirement planning should be taken seriously as we approaching ageing population. 
Many aspects need to be improved to ensure that these older population would have a 
comfortable retirement life without worrying much about money.  
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Abstract: Railway stations are often linked with accidents and have safety issues at the track 
or platform edge. The number of passengers usually rises during the peak hours which causes 
the railway platform to be packed and crowded. People with disabilities who use commuter as 
their basic mode of transport are also at risk for accidents at the platform edge. To prevent any 
accidents or hazards from happening, an improvement method was identified to improvise the 
safety at the railway platform. The objective of this study is to develop a detection device which 
is able to alert passengers at the platform edge of the railway station. Once the prototype of the 
intended device was developed, it is further validated with experts. The study has led to the 
development of a railway safety detection device which uses a type of sensor called ultrasonic 
sensor. The instruments used to develop the sensor are Arduino UNO R3, male to male dupont 
cable, buzzer, LED light, USB cable, breadboard, 220K ohm resistor and battery connector. 
The end result shows that the desired objectives for this study has been achieved. The 
development of this railway safety detection device contributes towards the safety at the 
platform edge of the railway station. Such device gives more safety awareness to public where 
this is able to reduce accidents. 
 
Keywords: platform edge; commuter; detection device; Arduino 
 

1. Introduction 

The rail transport system in Malaysian includes the monorail transport network, light rail transit 
(LRT) and commuter train (KTM) which provides routes to travel within a metropolitan area, 
connecting commuters to a central city from adjacent suburbs or commuter towns (Ahmed et 
al., 2016). Generally, commuter rail systems are considered heavy rail, using electrified or 
diesel trains. KTM commuter is a S-train, commuter rail system in Malaysia operated by 
Keretapi Tanah Melayu (KTM). It was introduced in 1995 to provide local rail services in 
Kuala Lumpur and the surrounding Klang Valley suburban areas. Services were later expanded 
to other parts of Malaysia with the introduction of the Northern and Southern sectors. KTMB 
accepts many commuter users to this date (Ahmed et al., 2016). The number of passengers 
usually rises at peak hours resulting to crowded situations at the railway platform. People with 
disabilities also tend to use the commuter as their basic mode of transport. The overcrowding 
of commuter users at the railways platform contributes towards the risk of accidents to happen 
(Hirsch et al., 2018). This is mainly due to the overstepping of the yellow safety line at the 
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platform. Therefore, as a solution, railway safety detection device is developed for the safety 
at the platform edge and in the commuter coach (Lawson, 2015). 
 
The yellow safety line or also known as tactile paving at the platform edge was first developed 
by a Japanese engineer and inventor in 1967 (Bosso, 2018). Following a few years later, the 
tactile paving was highly used in all countries. Tactile paving is classified into two types. One 
type has small, round bumps upon the surface of the block, which could be felt through the 
sole, meanwhile the second type is a directional aid with long slender bumps that are being 
installed on the surface (Yamada, 2014). The tactile that is usually used for platform edge is 
offset blister tactile which known as platform edge warning surface (Hamid, 2015). 
 
Over the past years, the number of commuter passengers have rised which substantially have 
led to the overcrowding at the railway platform (Hunter-Zaworski, 2017). This situation effects 
the safety of the people where they tend to ignore the safety line at the railway platform. The 
current safety measure instilled at the railway platform is a yellow safety line situated 1 metre 
from the platform edge. When people tend to overstep the safety yellow line it is not easy to 
detect and alert them especially when the platform is overcrowded with people. Any alert 
regarding the overstepping of the yellow safety line is made through an announcement using 
the PA system by the railway workers who observes through a booth which seems to be 
ineffective. This definitely does not help either for people with hearing and visual impairment. 
This situation is hazardous to commuter passengers waiting to commute the train at the railway 
platform as this sort of situation is able to cause accidents at any time (Coffey, 2018) due to the 
lack of awareness and disregard on the existence of the yellow safety line at the platform edge. 

2. Materials and Methods 

In this study, the methodological process that was carried out were the system study, problem 
identification, design, model development, testing prototype and improvisation of the 
ultrasonic sensor that is to be installed at the platform edge. This process led towards achieving 
the aim of the study which is to develop a detection device that alerts passengers at the platform 
edge of the railway station.  
 
A detailed study was conducted on the existing warning sign for safety that is tactile paving at 
the platform edge. The tactile paving is analysed to know how far it is helpful in giving clear 
sign to the passengers at the railway platform. The issues surrounding the platform edge of the 
train station was identified in order to find solutions. The best method that was though off was 
innovating an intelligent safety device at the railway platform to overcome and as well as 
increase the level of safety and awareness among passengers waiting at the platform edge. 
 
The prototype design of the intelligent railway safety detection device was made by using the 
AutoCadd application. Figure 1 shows the sketching of the ultrasonic sensor circuit that was 
later developed.  
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                                                     Figure 1. Ultrasonic Sensor Circuit. 
 
Instruments applied for the development of the Railway Safety Detection Device are ultrasonic 
sensor, Arduino Uno R3, Breadboard, USB Cable Type A/B, Resistor, LED Light, Buzzer and 
Male to Male Dupont Cable. 
 
For the testing of the prototype, the ultrasonic sensor was switched on to test the yellow line at 
the platform edge. The installed ultrasonic sensor device works by detecting the situation where 
it produces lights that blink through the installation of LED and as well as noise through the 
installation of buzzer, which is an immediate warning to the passengers who crosses over the 
safety yellow line at the railway platform. 
 
Once the test-run was completed, the prototype was validated by the experts from Keretapi 
Tanah Melayu Berhad (KTMB). Based on the outcome of the validation by the experts from 
KTMB, the function of the prototype towards enhancing the safety level and as well as the 
level of awareness was mostly agreeable by them. Their advice and guidance on the part of 
improvisation of the innovation was further given by them which is discussed in the conclusion 
and recommendation section.  

3. Results and Discussion 

The effectiveness of this study is to ascertain whether a security system that uses ultrasonic 
sensors is effective in improving the safety level at the platform edge. In addition, safety 
systems are influenced by several factors such as passenger capacity, physical characteristics 
of passengers, type of devices and physical features of the commuter itself. An ultrasonic sensor 
is chosen to for this innovation due to its’ many advantages. The ultrasonic sensor contains 
high frequency and high sensitivity level which means its’ ability to detect external or deep 
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objects easily. It also has greater accuracy level compared to the other types of sensors 
(Baldwin, 2011). They are also convenient to use and are not harmful when using during the 
operation of the sensor for nearby objects, person, equipment and as well as materials. An 
obstruction detection system for a vehicle generally employs sensors such as ultrasonic sensors 
mounted on the vehicle body for detecting surrounding obstacles using ultrasonic waves. 
Conventionally, the ultrasonic sensors transmit sound waves around the vehicle and sense an 
obstacle through waves reflected by the obstacle (Erick, 2014). Figure 2 shows the current 
position of the yellow safety line at the railway platform. 
 

 
                             Figure 2. The Yellow Safety Line (KTM Rawang, 2019) 
 
Figure 3 shows the proposed situation on how the sensor is installed at the yellow line with the 
distance of 1 meter from the railway track. 
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                                     Figure 3. Top view of sensor at yellow line 
 
As a result of the study, there are various things that was learnt, such as information and 
knowledge regarding the railway system, the length and width of yellow line at platform edge, 
the current safety measures at the platform edge, current issues that related to railway system 
and methods to resolve the problem/issue that occurs at the railway station. 
 
In terms of knowledge and learning, the knowledge gained is about the various components of 
the material used to make the Arduino, which is the detection device and the methods and 
process to make the Arduino’s coding so that the detection device is able to work successfully. 
The detection device development contributes to the use of KTM authorities. The detection 
device developed for the platform edge contributes to the public, especially those who are 
visually and as well hearing impaired, where the device is equipped with LED and buzzer 
sound. Here, the device works for the visually impaired people with the buzzer sound, while 
those with hearing impairment are alerted with the LED light. Figure 4 shows the completed 
railway safety detection device prototype which functioned successfully after several trials. 
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Figure 4. The developed railway safety detection device prototype 

 
This study at the end found the railway safety detection device developed for the platform edge 
at the railway station is effective and important. This is because the development of the railway 
safety detection device helps to ensure the safety at the platform edge of the railway station. 
With this, the accident at platform edge’s rate could be controlled and reduced. The passengers 
could be more aware and alert on the safety at the platform edge when they are waiting for the 
arrival of the train. 
 
However, there were some recommendations from the experts in KTMB Ipoh after the 
intelligent railway safety detection device was validated by them. It is suggested that the 
intelligent railway safety detection device should be added with a voice over announcement 
right after the buzzer goes off detecting cross over the safety yellow line. It is also suggested 
that the device should be specially alerted to KTM staff so that they staff are able to receive 
the information that happens at the platform edge. This enables the situation at the platform 
edge to be more secured and controlled. 
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4. Conclusion 

As a conclusion, the development of the intelligent railway safety detection device at railway 
platform have been educational as where the civil engineering knowledge was applied and 
played an important role towards developing the safety railway detection device. The 
objectives of this study are achieved, where firstly, to design an intelligent railway safety 
detection device at the platform edge, secondly to develop it. Both of the objectives were 
successful because the detection device that was developed works well as planned. The last 
objective was also successfully achieved where the detection device was validated with experts 
from KTM. 
 
Overall, the railway safety detection device contributes to the transportation field, especially 
the railway system. It is hoped through this innovative study and idea could be an effort towards 
improvising the safety and awareness level at the railway platform. 
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Abstrak: Tempurung kelapa adalah salah satu bahagian dari kelapa yang mempunyai pelbagai 
kebaikan. Menurut Amiruddin (2017), penggunaan tempurung kelapa sebagai bahan ganti 
agregat bersaiz 10 mm memberi kesan positif terhadap kekuatan di dalam ujian tegangan. Oleh 
itu, satu kajian yang menggunakan tempurung kelapa sebagai bahan  ganti di dalam pembuatan 
penutup longkang yang telah dijalankan. Tujuan kajian ini  adalah untuk merekabentuk satu 
penutup longkang mesra alam yang menggunakan bahan  buangan. Tempurung kelapa 
digunakan sebagai bahan tambah  agregat kasar iaitu sebanyak 30, 50 dan 70 peratus.  Dari 
analisa kajian mendapati bahawa penambahan tempurung kelapa sebanyak 30% memberikan 
kekuatan yang tinggi berbanding konkrit biasa setelah di awet selama 7 hari. Nisbah untuk 
menghasilkan konkrit poros juga berjaya direkabentuk iaitu 3:1 iaitu agregat kasar dan simen 
manakala air sebanyak 0.5% dari simen. Peratus keporosan yang didapati adalah 60% yang 
mana bagus untuk pengaliran air ke longkang. Kekuatan beban yang mampu ditampung adalah 
100kg.  Secara kesimpulannya, objektif dicapai dengan jaya dan kajian ini perlu diteruskan 
bagi menambah baik dari segi kekuatan beban yang mampu ditanggung, kemasan dan peratus 
keporosan air.   
 
 
Kata kunci: Tempurung kelapa; Penutup Longkang; Mesra Alam   
 

1. Pengenalan 

Dewasa ini, penggunaan bahan binaan amat dititik beratkan terutama dari segi kesan terhadap 
alam sekitar. Terdapat banyak sisa buangan yang boleh dikitar semula dalam menangani isu 
pemanasan bumi dan pembaziran sumber.  Penggunaan bahan buangan pertanian sebagai 
pengganti agregat telah menjadi perkara biasa dalam industri pembinaan. Penggunaan bahan 
buangan dapat memulihara sumber asli dan bahan buangan di samping turut membantu dalam 
pemeliharaan alam sekitar. 
 
Menggunakan konkrit yang diperbuat daripada tempurung kelapa mempunyai lebih banyak 
kelebihan daripada agregat kasar. Konkrit menggunakan agregat tempurung kelapa mencapai 
konkrit syarat asas. Tempurung kelapa mempunyai pengekalan lembapan dan keupayaan 
penyerapan air yang lebih tinggi daripada agregat konvensional, (Sonawane, 2016) 
 
Selain dari menggunakan bahan kitar semula, kajian  ini juga dijalankan sebagai satu alternatif 

mailto:1hanani.daud@polisas.edu.my
mailto:2saiful@polisas.edu.my
mailto:3ernie@polisas.edu.my


  
2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 

Vol. 8 Issue 1 (Special Issue – ICRISC2022) 
International Conference on Research and Innovation in Sustainable Cities @ PUO 

 
 

JKTSS | eISSN: 27166848 

335 
 

menggantikan penutup longkang besi yang selalu di curi penduduk setempat. Masalah kecurian 
penutup longkang adalah satu perkara yang sering berlaku di kediaman komuniti. Ini kerana 
besi buruk mempunyai nilai di dalam pasaran. Selain dari itu, sejak akhir-akhir ini banyak juga 
kes banjir kilat di kawasan perumahan akibat longkang tersumbat dan sampah yang tersekat di 
dalam longkang. Mengikut laporan akhbar Berita Harian pada April, 2016 terdapat juga kes 
seorang kanak-kanak tertusuk besi dari longkang keluli ketika berjalan.  
 
Mengikut Vani (2021) konkrit dengan penggantian separa agregat kasar dengan agregat 
tempurung kelapa dan simen dengan abu terbang adalah lebih sesuai untuk lantai, jalan raya 
dan turapan daripada konkrit berstruktur. Ini kerana beban dan kekuatan yang boleh ditampung 
adalah tidak sekuat konkrit bertetulang. 
 
Kajian dari Noorasmawanty dan Norfaniza (2022) ciri mikrostruktur tempurung kelapa dalam 
konkrit juga memberi pengaruh positif dalam konkrit dan menjadikan tempurung kelapa sesuai 
sebagai agregat kasar dalam konkrit. Selepas mempertimbangkan semua faktor berdasarkan 
analisis, kira-kira 20% hingga 25% penggantian adalah sesuai untuk menggantikan agregat 
kasar.   
 
Terdapat 3 objektif utama kajian inovasi ini dijalankan iaitu merekabentuk penutup longkang 
mesra alam, menguji keberkesanan penutup longkang mesra alam dan mengkaji kos pembuatan 
penutup longkang mesra alam. 
 
Kepentingan inovasi ini adalah untuk mengekalkan kebersihan longkang dan dapat 
mengelakkan longkang  tersumbat kerana penutup longkang mesra alam ini boleh menghalang 
sebarang sampah atau dedaun memasuki  salur longkang. Ini telah dibuktikan rekabentuk yang 
telah dibuat dan hasil ujian terhadap penutup longkang yang telah direkabentuk. 
 
Inovasi ini juga adalah mesra alam kerana menggunakan bahan yang boleh dikitar semula dan 
mudah didapati. Mengikut kajian terdahulu, tempurung kelapa boleh menggantikan batu baur 
dan mampu memberi kekuatan kepada konkrit dan asfat. Selain itu, batu sungai yang di 
letakkan di atas penutup longkang dapat membantu pengguna  untuk melakukan refleksologi. 
Ianya juga secara tidak langsung akan melengkapkan landskap di sekitar bangunan.  
 

2. Bahan dan Kaedah 

Langkah pertama dalam mencapai objektif kajian ini adalah mereka bentuk lakaran produk dan 
kemudian mencipta nisbah konkrit poros berdasarkan kajian lepas. Produk yang di hasilkan 
adalah bersaiz 2x1 kaki seperti Rajah 1. Bahan yang digunakan adalah batu baur, simen, air, 
tempurung, batu sungai dan kasa dawai sebagai pengukuh produk.  
 
Nisbah tempurung kelapa digunakan sebagai bahan tambah  agregat kasar iaitu sebanyak 30, 
50 dan 70% dari jisim agregat kasar. 
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1kaki 
  
 

Rajah 1: Lakaran Awal Penutup Longkang Mesra Alam 
 
 

Rajah 2 menunjukkan produk yang telah dihasilkan setelah beberapa sampel yang dibuat 
menjalani ujian kekuatan dan keporosan air. Oleh kerana ini adalah kajian pertama, maka 
terdapat banyak juga sampel yang mengalami kegagalan.  

 
 

 
Rajah 2: Penghasilan Penutup Longkang Mesra Alam 

 

2.1 Ujian Kebolehkerjaan  
 
Terdapat beberapa ujian yang dilakukan dalam menguji kebolehkerjaan produk iaitu ujian 
mampatan, ujian beban dan ujian keporosan. Rajah 3 di bawah menunjukkan ujian keporosan 
yang dijalankan secara manual. 1000 ml air telah dicurahkan dari atas penutup longkang ini 
dan ditadah dengan bekas di bawahnya. Hasil dari ujian di dapati 60% daripada kesuluruhan 
air berjaya melepasi penutup longkang ini. Ujian mampatan pula di lakukan di makmal konkrit 
di Global Lab, Kuantan. 
 
  

 
Rajah 3: Ujian Keporosan Air 

 
 
 

2 kaki 
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3. Keputusan 

Jadual 1 berikut adalah hasil keputusan ujian mampatan setelah 7 hari pengawetan.  
 

Jadual 1. : Ujian Kekuatan Mampatan 

 
 
Dari analisa data, didapati kandungan tempurung kelapa yang mewakili 0.3 adalah paling 
optimum dengan nilai kekuatan sebanyak 13.38 N/mm2 melebihi tahap piawai konkrit biasa 
gred M10 iaitu 10 N/mm2.  
 
Dari segi ujian beban pula produk ini mampu menanggung sehingga 100kg dalam bagi 2 kaki 
x1 kaki dalam sesuatu masa. Namun nilai ini boleh diperbaiki dengan menggantikan besi yang 
lebih besar saiz berbanding dengan dawai exmet yang digunakan. 
 
Ujian keporosan air yang telah dijalankan mendapati bahawa 60% daripada air yang 
dicurahkan di atas penutup longkang mesra alam ini mengalami keporosan. Peratus yang agak 
tinggi dan boleh ditingkatkan lagi dengan mengelakkan ralat yg berlaku sebelum ini.  
 
Dalam pengiraan kos yang terlibat pula, produk ini hanya menelan belanja sebanyak rm 6.80 
untuk saiz 2 kaki persegi. Harga yang dikira hanya melibatkan untuk satu bancuhan konkrit 
bersaiz 2 kaki x 1 kaki sahaja.  
 
 

Jadual 2: Kos bahan yang digunakan 

Bahan Kuantiti Harga 
Simen  1kg Rm 1.50 
Batu Baur 3kg Rm 3.00 
Tempurung  0.3kg - 
Batu sungai 1 kg Rm 1.30 
Dawai Exmet 2x1 kaki2 Rm 1.50 
Jumlah  Rm 6.80 

 
 

Dapat dilihat dari Rajah 4, adalah penutup longkang konkrit yang telah siap dan diletakkan di 
atas longkang kecil. Didapati penutup longkang ini berhasil untuk menghalang sampah sarap 
dari jatuh terus ke dalam longkang. Batu sungai di atasnya juga berfungsi untuk tujuan 
refleksologi serta landskap yang cantic menutupi bahagian longkang. 
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Rajah 4: Penutup Longkang Mesra Alam Dapat Menghalang Sampah Dari Memasuki 
Longkang 

 

4. Perbincangan 

Daripada keputusan dan data analisis didapati bahawa produk ini harus ditambah baik lagi 
untuk kegunaan masa hadapan kerana mungkin terdapat banyak ralat yang berlaku kerana ini 
adalah kajian pertama bagi menghasilkan produk ini.  
 

Gred konkrit yang dihasilkan melebihi dari gred M10 untuk 7 hari pengawetan. Daripada kerja 
eksperimen jelas bahawa dengan peningkatan peritus tempurung kelapa meningkatkan 
kekuatan 7 hari dan kekuatan pengawetan 28 hari yang sepadan. Kebolehkerjaan konkrit 
meningkat selari penggantian bertambah (Shrikant ,2017). Oleh itu untuk kajian lanjut, kajian 
ini perlu juga di buat untuk pengawetan 14 hari dan 28 hari.  

Keputusan menunjukkan bahawa kebolehkerjaan konkrit di dapati berkurangan dengan 
kenaikan peratusan penggantian. Sementara itu, kekuatan mampatan hasil konkrit 
menunjukkan penurunan yang stabil untuk pengawetan selama 7 hari. 

Oleh itu, untuk kajian akan datang peratusan tempurung kelapa harus dikurangkan lagi dari 
segi peratusannya untuk memastikan kekuatan mampatan lebih tinggi dan beban yang boleh 
ditampung semakin meningkat. Dalam kajian  Deni Irawan(2021) juga menyatakan bahawa 
nilai 10% tempurung kelapa adalah paling kuat berbanding dengan konkrit asal. 

Menurut Ravi (2019), tempurung kelapa berpotensi sebagai agregat ringan dalam konkrit. 
Dengan menggunakan tempurung kelapa  sebagai agregat dalam konkrit boleh mengurangkan 
kos bahan dalam pembinaan kerana kos yang rendah dan banyak sisa pertanian.  

Konkrit tempurung kelapa juga dikelaskan sebagai struktur ringan konkrit. Ianya lebih banyak 
sesuai sebagai agregat ringan pemberi kekuatan rendah apabila digunakan untuk menggantikan 
agregat kasar biasa dalam pengeluaran konkrit (Maninder,2012)    

Konkrit tempurung kelapa boleh digunakan dalam kawasan luar bandar dan tempat kelapa 
yang banyak serta boleh juga digunakan di mana agregat konvensional mahal. Konkrit 
tempurung kelapa juga dikelaskan sebagai struktur konkrit ringan. 
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5. Penutup 

Secara keseluruhan, kajian ini telah berjaya mencapai objektif utamanya iaitu mereka bentuk 
penutup longkang mesra alam yang mana menggunakan tempurung kelapa menggantikan 
agregat kasar, menguji keberkesanan penutup longkang mesra alam dari segi kekuatan 
mampatan dan keporosan air serta mengkaji kos pembuatan penutup longkang mesra alam. 
 
Kesimpulannya penutup longkang mesra alam ini selamat digunakan dan dapat membantu 
meningkatkan kelestarian produk binaan. Penutup longkang ini juga berhasil mengasingkan 
sampah dari memasuki longkang yang akan menyebabkan longkang tersumbat dan 
menyebabkan longkang berbau.  
 
Hal ini kerana, penutup longkang mesra alam ini adalah satu penutup longkang yang direka 
supaya menjadi poros dan juga dapat mengalirkan air. Selain itu, penutup longkang mesra alam 
ini juga membantu pengguna menjaga kesihatan dengan adanya batu sungai sebagai fungsi 
refleksologi pada kaki yang dapat melancarkan peredaran darah di dalam badan manusia.  
 
Penutup longkang ini juga boleh dipasarkan kerana harga yang lebih murah berbanding 
penutup longkang besi yang sering digunakan. Tuntasnya, projek ini telah mencapai objektif 
kajian rekabentuk penutup longkang mesra alam dan kebolehkerjaannya. 
 
Namun terdapat beberapa cadangan untuk kajian lanjutan bagi inovasi penutup longkang ini 
antaranya menggunakan peratusan yang berbeza dan jurang peratusan tidak terlalu ketara untuk 
mengkaji berapakan peratusan yang paling optimum.  
 
Oleh kerana kajian ini, tidak menggunakan pasir sebagai aggregate halus, ia sebenarnya tidak 
boleh dibandingkan dengan kekuatan konkrit yang lain. Rekebentuk ini hanya untuk konkrit 
yang poros sahaja.  
 
Ujian mampatan untuk 14 hari dan juga 28 hari perlu dijalankan bagi menguji kekuatan sebenar 
produk ini walaupun ianya tidak digunakan sebagai papak utama dalam sesebuah bangunan. 
Ini kerana ianya juga menanggung beban manusia ketika mereka menggunkannya semasa 
refleksologi. Saiz besi juga perlu dikaji lagi demi memastikan konkrit dapat menampung beban 
yang berat.  
 
Kemasan untuk rekabentuk penutup longkang mesra alam ini juga perlu diperhalusi agar ianya 
mempunyai nilai komersial yang tinggi.  
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Abstract: Politeknik Ungku Omar (PUO) offers an undergraduate degree programme in Civil 
Engineering Technology with Work-Based Learning (WBL) approach in 2013. The Bachelor 
of Civil Engineering Technology (BCT) programme is considered as the pioneer engineering 
degree programme in Malaysia to implement this collaborative approach with the industry. 
This study is to evaluate BCT graduates’ career progression, and hence the achievement of the  
Programme Educational Objectives (PEOs) which are monitored by indirect assessments 
through surveys to the alumni and employers, as well as the WBL participating companies.  
The scores used for the surveys are on a scale of 1 to 4, with 1 being poor and 4 being 
outstanding. The results for PEOs from the surveys indicated ratings between 3 and 4. This is  
an indication that the PEOs specified for the programme have been achieved. Generally, and 
overall, the WBL in the BCT programme are found to be effective in enhancing the 
programme’s relevance for industry, as well as the graduates’ career progression. 
 
Keywords: Programme Educational Objectives, Bachelor of Civil Engineering Technology  
Programme; Work-Based Learning 

1. Introduction 

The rapid and continuous development of international engagement among higher education 
institutions (HEIs) had encouraged the HEIs to offer a more competitive and internationally 
recognised programmes. Furthermore, interrelated factors such as stakeholders demand for 
profitable and sustainable academic programmes, institutional recognition and industry 
demand had also influenced the HEI efforts (Basir et al., 2019).  Thus, in line with the Ministry 
of Higher Education of Malaysia’s Polytechnics Transformation Road Map 2010 - 2020, 
Politeknik Ungku Omar (PUO) was given the task to offer a hands-on degree programme in 
Civil Engineering Technology with Work-Based Learning (WBL) approach starting September 
2013. This programme called Bachelor of Civil Engineering Technology with Honours (BCT) 
is considered as the pioneering undergraduate engineering programme in Malaysia to 
implement a collaborative approach with the industries through Work-Based Learning.  BCT 
programme offered by PUO emphasizes on the building of a strong foundation in civil 
engineering fundamentals, the application of technology to reach sustainability and an 
understanding of the principles of project management and finance.  The Civil Engineering 
Technology degree programme is structured to be more practical based than the conventional 
science-based Civil Engineering degree programme.  In order to keep abreast with the rapid 

mailto:yongrashidah@polycc.edu.my
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technological advancements and evolving requirements in industries today, students will 
undergo two semesters of experiential learning by a structured on-the-job-training or Work-
Based Learning (WBL) with the nation’s key industry players.  

 
The competitiveness demands to raise the academic standards has brought on the system of 
Outcome-based Education (OBE) to be the most accepted approach in higher education where 
decisions about the curriculum are driven by the outcomes the students should display by the 
end of the courses (Nakkeeran et al., 2018; Asim et al., 2021).  It is based on professional 
knowledge, skills, abilities, values and attitudes rather than on the educational process (Hussain 
et al., 2021). With the increasingly global marketplace for higher education, OBE has been 
adopted at a fast pace in engineering education programmes to ensure the degrees granted to 
students are competitive and accredited internationally, and the graduates are competent in 
practicing engineering (Davis et al., 2006). One of the first elements that are required to be 
developed in the implementation of OBE is the Programme Educational Objectives (PEOs). 
PEOs are a set of specific goals or targets which describe the expected achievement of 
graduates in their career and professional life a few years after graduation (Faiz & Almutairi, 
2021). These specific goals must be aligned with the vision and mission of the academic 
institution and are defined in collaboration with the relevant stakeholders to the programme 
(Zaitseva & Quadrado, 2019).  Students, alumni, staff, community groups, industry partners, 
and professions (employers) as well as the government are the stakeholders in 
higher education. 
 
The PEOs of BCT programme are in accordance with the polytechnic's transformation agenda 
to produce knowledgeable, highly skilled, and competent human capital to drive the knowledge 
and skills-based economy as required by the developed countries. The PEOs are determined by 
incorporating the vision and mission of the Department of Polytechnic and Community College 
Education (DPCCE) and Politeknik Ungku Omar (PUO) as well as the stakeholders’ 
expectations. All the stakeholders had been involved through varied degree of participation in 
the development and review process of the PEOs. Stakeholders’ participation is often through 
the attendance of meetings, workshops, questionnaire surveys, focus group dialogues or forums 
to ensure that the programme objectives are consistent with the institution’s vision and mission 
(Fitzpatrick et al., 2009; Pramono et al., 2020). Throughout the processes, the feedbacks, 
comments, and recommendations from the various stakeholders were solicited and 
consolidated. The process of reviewing and revising the PEOs requires two types of stakeholder 
feedbacks which are the stakeholders-initiated input and alumni attainment assessment. 
Stakeholders initiated input occurs when there is a need for change triggered by any of the 
major stakeholders.  The major stakeholders for BCT programme are the Ministry of Higher 
Education (MOHE) and the industries.   
 
Therefore, the objectives of this study are to assess the PEOs attainment from stakeholders’ 
feedbacks which are the alumni and employers. The study offers some important insights into 
the continuous quality improvement process of BCT programme.  
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2. Background of Study 

The PEOs are initially formulated with reference to the guidelines produced by the Malaysian 
Qualifications Agency (MQA) and the Board of Engineers Malaysia’s (BEM) Engineering 
Technology Programme Accreditation Standard (ETAC). Realising the needs and requirements 
of the stakeholders, BCT programme have underlined long-term objectives to be achieved by 
graduates within 3 to 5 years upon graduation. The PEOs statements for BCT are as follows: 
 
PEO1:  Become technically competent Civil Engineering Technologists and engaged 
responsibly in activities in line with the technological challenges of civil engineering industrial 
development. 
 
PEO2:   Be committed to practice Civil Engineering Technology and act on the basis of 
professional conduct to promote sustainable development for the advancement of society and 
nation. 
 
At the institutional level, the Academic Council will monitor the attainments of PEO of the 
programmes offered.  According to (Zaitseva & Quadrado, 2019)(Chan et al., 2020), the 
council is responsible to continuously improve the PEO instruments by: 

i. coordinating the item of PEO achievement instrument 
ii. obtaining the information of alumni; distribute and collect the PEO instrument from the 

alumni 
iii. analysing the PEO data findings 
iv. producing a research report on PEO achievement 
v. keeping the research report for audit purposes 

vi. managing curriculum quality improvement process 
 

The council holds meetings to discuss and decide the matters pertaining to PEOs within the 
institution. Figure 1 shows the implementation of PEO achievement research and the use of its 
findings to improve BCT programme.  
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Figure 1. Flowchart of the Implementation of PEO Achievement Research and the Use of Its 

Findings as Programme Improvement 
 

3.  Methodology 

This section explains the methodology and research strategy used to collect opinions from a 
target audience through a questionnaire survey. Descriptive analysis was used to analyse the 
data. PEOs are directly assessed through the questionnaires distributed to the employers and 
alumni. Until November 2020, there were about 254 total graduates from the five cohorts of 
BCT programme, with the first cohort (2013 intake) graduated in year 2016 as presented in 
Figure 2. Since the performance of PEOs that will be considered are for graduates with 3 to 5 
years of working experience after graduation, thus data from the 1st, 2nd, and 3rd cohorts of BCT 
students that graduated in year 2016, 2017 and 2018, respectively are considered for the 
evaluation of the PEOs achievement. In total, there are about 80 graduates or alumni who are 
expected to have working experience in the engineering field and all the graduates have 
responded to the survey. The Performance Indicators (PI) of each PEO are provided as the 
achievement criteria with a target performance in percentage.   
 
In addition to conducting surveys on alumni, surveys were also conducted to the companies 
that employed the graduates of cohort 1, cohort 2 and cohort 3. The objective of the survey was 
to obtain the employers’ opinion regarding the quality of graduates. Among a list of 50 possible 
contacts, 36 responded to the survey. The sample consisted of a variety of companies including 
contractors, developers, and engineering consulting firms. Most of the companies have 
experience in managing BCT students during their participation in the WBL stint. 
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Figure 2. Number of BCT graduates for five cohorts 
 

4. Findings and Discussion 

4.1 Respondents’ Agreement on PEO 1: Become technically competent Civil 
Engineering Technologists and engaged responsibly in activities in line with the 
technological challenges of civil engineering industrial development. 

The indicators to measure the success of BCT programme in preparing graduates to become 
technically competent Civil Engineering Technologists and engaged responsibly in activities 
in line with the technological challenges of civil engineering industrial development were 
evaluated. Based on the collected data as shown in Table 1, the achievement of the PEOs were 
based on the key performance indicator for the 1st, 2nd and 3rd cohorts of BCT graduates. 
Overall, the percentage achievement has met the indicator which is more than the expectation. 
It is found that 74% (cohort 1), 89% (cohort 2) and 88% (cohort 3) of the graduates are 
employed in the professional engineering technologist related industries.  
 
Figure 3 showed that the highest professional engineering technologist career are those who 
work as site engineers (cohort 1 and cohort 3) and civil engineering technologist (cohort 2).  
The findings in ‘others’ also indicates 26% (cohort 1) graduates work in non-engineering 
technology field and the percent was reduced to 11% and 12 % for cohort 2 and cohort 3, 
respectively. From the employment point of view (Figure 4), about 23% (cohort 1) of the 
graduates are now working with government sector, 29% (cohort 2) working with multi-
national companies (MNC) and 36% (cohort 3) of the graduates are now working with small 
and medium enterprises (SME). This survey proves that the programme designed has 
successfully groomed them for better employability and have high competency in professional 
engineering technology field.  
 
Figure 5 illustrates the distribution of multi-disciplinary project involved by the BCT graduates, 
which include management, architecture, electrical, mechanical, quantity surveyor and IT 
fields. The results indicate the strength of PEO 1, in which the programme has successfully 
produced professional technically competent civil engineering technologists working not only 
at national but also at international levels in line with the technological challenges of civil 
engineering industrial development. 
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Table 1. PEOs Indicators and Achievement as Perceived by Alumni 

Performance Indicators Score 
PEO 1 1st Cohort 2ndCohort 3rdCohort 

1. Working towards a professional 
engineering technologist (70%) 74% 89% 88% 

2. A team member in a multi-disciplinary 
project (50%) 84% 98% 95% 

PEO 2 1st Cohort 2ndCohort 3rdCohort 
1. Involvement in Civil Engineering 

Technology professional development 
activity/courses (50%) 

63% 64% 63% 

2. Participated in activities organised by 
learned societies or community service 
organisations (10%) 

11% 32% 12% 

 
 

  

 
Figure 3. Working towards a professional engineering technologist  

 
 

COHORT 1 COHORT 2 

COHORT 3 
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Figure 4. Types of organisation involved 
 
 
 

  

 
Figure 5. A team member in a multi-disciplinary project 
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4.2 Respondents’ Agreement on PEO 2: Be committed to practice Civil Engineering 
Technology and act on the basis of professional conduct to promote sustainable 
development for the advancement of society and nation. 

 
There are 2 indicators designed to address PEO 2 which include the involvement of Civil 
Engineering Technology professional development activities/courses as well as participation 
in social responsibility activities. The scorings based on these indicators are higher than the 
minimum target (Table 2). The findings also indicate 63% (cohort 1), 64% (cohort 2) and 63% 
(cohort 3) of the graduates have attended Civil Engineering Technology professional 
development activities/courses such as workshop, seminar, course, conference, talk, training, 
project site visit, study visit, technical visit, annual general meeting and others (Figure 6).  
 
In addition, Table 2 also shows, about 11% (cohort 1), 32% (cohort 2) and 12% (cohort 3) of 
the graduates shared their social responsibility through engagement with the community 
service organisations. Although their involvement in community services organisation are just 
above the minimum target, nonetheless, there are still room for improvement. It is an essential 
skill which must be acquired by the graduates during their career life. It is heartening to find 
out the graduates are aware of their responsibilities to the professional development towards 
advancement of the society and nation, which attributed to the success of PEO 2.  
 

Table 2. PEOs Indicators and Achievement as Perceived by Alumni 
 

PEO 2: Performance Indicators 
Score 

1st Cohort 2ndCohort 3rdCohort 

1. Involvement in Civil Engineering 
Technology professional development 
activity/courses (50%) 
 

63% 64% 63% 

2. Participated in activities organised by 
learned societies or community service 
organisations (10%) 

11% 32% 12% 

 
 

4.3 Employer Survey 
The achievement of PEO 1 is evaluated through several attributes namely knowledge in civil 
engineering technology, technical competency, critical thinking, communication skills, and 
practical skills. The achievement of PEO 2 is evaluated through several attributes namely 
problem solving, professionalism and ethical responsibility, self-learning and motivation, 
entrepreneurship and leadership. The results of the survey indicated that the employers are 
satisfied with the graduates. All respondents rated the quality of BCT graduates as above the 
average with a rating of 3 to 4, on a scale of 1 to 4, with 1 being poor and 4 being outstanding. 
The survey results are shown in Table 3. 
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Table 3. PEOs Indicators and Achievement as Perceived by Employers 

Performance Indicators Score/Rating 
PEO 1 1st Cohort 2ndCohort 3rdCohort 

1. Knowledge in Civil Engineering Technology 
2. Technical competency 
3. Critical Thinking 
4. Communication Skills 
5. Practical Skills 

3.29 3.50 3.43 

PEO 2 1st Cohort 2ndCohort 3rdCohort 
1. Problem solving 
2. Professionalism & ethical responsibility 
3. Self-learning and motivation 
4. Entrepreneurship 
5. Leadership 

3.57 3.67 3.71 

5. Conclusion  

Findings from the study on employers supported the findings of the PEOs achievement as 
perceived by the alumni. Both findings indicate that PEOs performance is at a good level. This 
is an indication that the PEOs specified for the programme have been achieved. PEOs 
attainment results have been presented in meetings with the academic management council of 
PUO, and the Industrial Advisory Panels (IAP) of BCT programme. Feedbacks, comments, 
and suggestions are gathered to be used for BCT’s Continuous Quality Improvements (CQI). 
Based on these feedbacks, the BCT programme would be able to determine whether the 
strategies adopted by BCT in fulfilling the requirements of the regulators (e.g. BEM-ETAC) 
and keeping up with the current needs of the industry are on the right track and producing the 
right results. The curriculum structure of BCT programme includes courses supporting the 
attainment of the Programme Learning Outcomes (PLO) of students upon graduation to 
achieve the PEOs while working in the civil engineering technology field. Table 4 outlines the 
CQI strategies with action plans. The PEOs attainments have been analysed to drive the 
continual improvement for ETAC curriculum implementation.   
 

Table 4. PEOs Attainment and Initiatives for Continuous Quality Improvement 
Findings from PEOs 
attainment  

          Actions/Activities for Continuous Quality Improvement 

Students need to improve 
in technical competencies 
(PEO1) 

1. Encourage participation in national competitions.  
2. Industrial linkage activities must be frequently conducted to 

expose students to the actual practice in civil engineering. 
3. Enhance industry experts’ involvement in teaching, learning 

and assessment activities. 

Students need to improve 
on professional activities 
and engagement with the 
community (PEO 2) 

1. Enhance sharing sessions with successful professional 
engineers. 

2. Encourage more social activities and engagement with the 
communities. 

3. Enhance participation of students in community-industrial 
engagements. 
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To date, all the initiatives for continuous quality improvement for BCT programme have been 
implemented for the following cohorts of students in order to enhance the quality of learning 
and teaching environment, and thus, improving the achievement of PEOs. 
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Abstrak: Penapis air biasanya bertujuan untuk menyaring air mentah supaya kualiti air 
bertukar menjadi bersih dan selamat untuk digunakan. Oleh itu, objektif kajian ini dijalankan 
untuk membantu menyelesaikan masalah sisa buangan plastik seperti botol mineral yang selalu 
ditinggalkan oleh pengunjung yang mendaki, berkhemah atau menjelajah hutan di sekitar 
Sungai Lembing. Iaitu melalui penghasilan Easy Micron Water Filter (EMF) yang berciri 
mudah alih, mampu menyaring air mentah menjadi air bersih dan selamat untuk diminum serta 
boleh digunakan oleh para pengunjung yang datang dengan tanpa perlu membeli botol mineral 
diharapkan mampu membantu menyelesaikan masalah yang dihadapi oleh para pengusaha 
rekreasi di sekitar Sungai Lembing. Sebanyak 6 sampel air sungai dari Sungai Lembing diuji 
iaitu 3 sampel tanpa menggunakan EMF dan 3 sampel lagi dengan menggunakan EMF. Hasil 
ujian, didapati air mentah tanpa menggunakan EMF diklasifikasikan dalam Kelas II dan air 
mentah setelah menggunakan EMF diklasifikasikan sebagai Kelas I. Ini menunjukkan bahawa 
EMF mampu menyaring air berdasarkan Piawaian Kualiti Air Kebangsaan dan boleh 
digunakan oleh setiap pengunjung yang datang bagi membantu mengurangkan sisa botol 
mineral yang selalu ditinggalkan di sepanjang Sungai Lembing. 
 
Kata kunci: Penapis air; air sungai; kelas air 
 

1. Pengenalan 

Di Malaysia, setiap hari penjanaan sampah dalam kalangan individu di negara ini direkodkan 
meningkat kepada kadar 100.75% dengan 38,142 tan pada 2018, berbeza dengan 19,000 tan 
pada 2005. Berdasarkan angka yang disampaikan oleh Perbadanan Pengurusan Sisa Pepejal 
dan Pembersihan Awam (SWCorp), seorang penduduk dianggarkan menghasilkan lebih 
1.17Kg sisa setiap hari pada 2018, berbeza dengan 0.8Kg pada 2005. Berdasarkan laporan yang 
sama, tahap sisa plastik direkodkan meningkat sebanyak 20% pada 2018, berbeza dengan 
44.5% daripada sisa mutlak iaitu sisa makanan manakala sisa plastik 13.2% dan lampin boleh 
buang sebanyak 12.1% pada tahun 2005. Ini menyebabkan pelbagai kempen kesedaran banyak 
dijalankan untuk memberi kesedaran kepada rakyat Malaysia mengenai kepentingan kitar 
semula demi masa depan generasi akan datang. Sungai Lembing yang merupakan kawasan 
tarikan pelancong yang turut terjejas dengan masalah sampah terutamanya botol mineral di 
sekitar kawasan tersebut.  
 
Tinjauan tapak, mendapati kebanyakan botol mineral dibuang begitu sahaja oleh pelancong 
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semasa dalam perjalanan di sepanjang Sungai Lembing walaupun tong sampah telah 
disediakan. Oleh itu, tujuan kajian ini dijalankan adalah untuk membantu menyelesaikan 
masalah pembuangan botol mineral yang berlaku di sepanjang Sungai Lembing yang 
mencemarkan suasana pemandangan sepanjang perjalanan. Iaitu melalui penghasilan penapis 
air yang mudah alih, ringan, mesra pengguna dan tidak terlalu mahal. Penapis air berfungsi 
menapis air mentah dengan membuang kekotoran serta mengurangkan pencemaran air melalui 
penghalang fizikal yang halus, proses kimia atau proses biologi. Terdapat banyak kaedah untuk 
menapis air tetapi ianya tidak mudah alih, rumit, berat dan mahal. Easy Micron Water Filter 
boleh digunakan terus untuk minum air di aliran sungai yang berada dalam Kelas 1. Penapis 
ini diuji untuk memastikan ianya mampu menapis air mentah supaya selamat untuk digunakan 
oleh pelancong. Melalui penggunaan Easy Micron Water Filter, diharapkan dapat membantu 
menyelesaikan masalah sisa botol mineral dan menjadikan penapis air sebagai pilihan utama 
kepada pelancong yang datang berkunjung. 
 

2. Bahan dan Kaedah 

Penapis air yang direka ini mengabungkan beberapa bahagian yang mudah untuk dipasang, 
dibawa dan digunakan. Terdapat 7 bahan yang digunakan untuk menghasilkan reka bentuk 
yang mudah dipasang, digunakan dan tidak memerlukan banyak pengetahuan teknikal. Penapis 
air ini hanya memerlukan paip hos kecil, penapis dan pam manual kepada penapis. Ianya 
mudah digunakan tanpa memerlukan bantuan profesional dengan reka bentuk yang 
menjimatkan dan mampu dimiliki oleh orang biasa. 
 
• Membran UF 
Membran UF sering digunakan sebagai prarawatan kepada osmosis terbalik (OT). Ia mampu 
membuang kebanyakan zarah yang mengotori OT seperti koloid, bakteria berbahaya, 
kebanyakan virus dan parasit seperti cryptosporidium dan giardia. OT membuang baki bakteria 
dan virus, garam terlarut, organik terlarut, warna, rasa dan bau. 
 
• Penapis gentian karbon  
Penapis karbon mengeluarkan sedimen, tetapi ia juga mengeluarkan klorin, sebatian organik 
meruap (VOC), bau dan rasa yang tidak menyenangkan daripada air. Penapis karbon 
mengandungi karbon teraktif, yang dibuat melalui proses pembuatan khas yang menghasilkan 
lebih banyak tapak ikatan. 
 
• Penapis UF  
Ultrafiltration (UF) menggunakan tekanan untuk menolak air melalui membran separa telap 
dan membuang sebarang bahan cemar. Tidak seperti osmosis terbalik, ultrafiltrasi 
mengekalkan mineral dalam air, sambil menapis bakteria, virus dan parasit. 
 
• Hos paip kecil  
Hos ialah tiub berongga fleksibel yang direka untuk membawa cecair dari satu lokasi ke lokasi 
lain. 
 
• Pam tangan kecil 
Pam tangan ialah pam yang dikendalikan secara manual, ia menggunakan kuasa manusia untuk 
memindahkan cecair dari satu tempat ke tempat yang lain. 
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• O – Cincin  
Fungsi cincin O adalah untuk menutup penyambungan dua permukaan untuk memastikan tiada 
udara, gas atau cecair boleh melaluinya. Biasanya, ia dipasang ke dalam alur dan direka bentuk 
untuk menahan tekanan. Rintangan adalah bagi menghalang udara atau cecair daripada keluar 
atau memasuki penyambung. 
• Bekas EMF 
Mengabungkan semua bahagian bersama-sama dan menjadikannya berfungsi sebagai Easy 
Micron Water Filter (EMF). 
 

 
Rajah 1. Membran UF di sebelah kiri EMF. 

 
Terdapat pelbagai parameter yang digunakan dalam menentukan kualiti air. Walau 
bagaimanapun, keutamaan kepada enam ujikaji utama telah ditetapkan oleh Jabatan Alam 
Sekitar, Malaysia perlu diketahui bagi menentukan kualiti air seperti permintaan oksigen 
biokimia (BOD), permintaan oksigen kimia (COD), oksigen yang terlarut (DO), jumlah pepejal 
terampai (TSS), tahap pH dan kandungan ammonia. Kesemua enam ujikaji ini mesti dilakukan 
dan akan diwakili dengan satu nilai nombor sahaja bagi mendapatkan nilai Indeks Kualiti Air 
(IKA). Berdasarkan nilai IKA, kualiti air dapat dikelaskan dan ditentukan kepelbagaian 
penggunaannya mengikut Piawaian Interim Kualiti Air Kebangsaan (INWQS) sebagaimana 
yang dipaparkan di dalam Jadual 1. Dapatan kajian dilakukan dengan membandingkan 
keputusan yang direkodkan bagi tujuan perbandingan kualiti air sebelum penggunaan EMF dan 
selepas penggunaan EMF. 
 

Jadual 1. Pengelasan kualiti air berdasarkan INWQS (JAS 2000). 

PARAMETER 
KELAS 

Unit I IIA IIB III IV V 

BOD mg/L 1 3 3 6 12 >12 

COD mg/L 10 25 25 50 100 >100 

DO mg/L 7 5-7 5-7 3-5 <3 <1 

TSS mg/L 25 50 50 150 300 300 

pH mg/L 6.5-8.5 6-9 6-9 5-9 5-9 - 

Ammonia mg/L 0.1 0.3 0.3 0.9 27 >2.7 

IKA - >92.7  76.5-92.7  51.9-76.5  31.0-51.9  <31.0  >92.7  

PETUNJUK 

Kelas I: Pemeliharaan untuk persekitaran semulajadi 

 Bekalan air I: secara pratiknya tidak memerlukan rawatan 
Perikanan I: untuk spesis akuatik yang sangat sensitif 
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Kelas IIA: Bekalan air II: memerlukan rawatan konvensional 
Perikanan II: untuk spesis yang sensitif 

Kelas IIB: Sesuai untuk aktiviti rekreasi yang melibatkan sentuhan badan 

Kelas III: Bekalan air III: memerlukan rawatan yang intensif 
Perikanan III: untuk minuman binatang ternakan 

Kelas IV: Pengairan 

Kelas V: Selain daripada aktiviti di atas 
 
Sebanyak 6 botol sampel air disediakan iaitu 3 botol sampel air tanpa menggunakan EMF dan 
3 botol lagi dengan menggunakan EMF. Kesemua sampel air ini disimpan di dalam bekas 
kedap yang mengandungi ais bersuhu -20°C dan perlu dibawa terus ke makmal untuk dilakukan 
ujikaji seterusnya. Ujikaji BOD dan COD ditentukan berdasarkan kepada kaedah 127 piawai 
(APHA, 1995). Umumnya, nilai DO sebelum dan selepas sampel diinkubasikan dalam 
inkubator pada suhu 20°C dapat menentukan nilai BOD manakala nilai COD pula adalah 
berdasarkan kaedah refluks terbuka. Fakulti Teknologi Kejuruteraan Awam, Universiti 
Malaysia Pahang telah dipilih sebagai tempat untuk ujikaji dilaksanakan. Sampel yang diambil 
dibawa terus ke makmal FTKA, UMP.  
 

 
Rajah 2. Sampel air yang diambil. 

 

3. Dapatan 

Peralatan ujian yang digunakan ialah, bagi ujian pH menggunakan APHA 4500H+B, ujian 
Biochemical Oxygen Demand (BOD) menggunakan In House CELS/STP/003 berdasarkan 
APHA 5210B, ujian Chemical Oxygen Demand (COD) adalah In House CELS/STP/004 
berdasarkan HACH 8000, ujian Total Suspended Solid (TSS) ialah APHA 2540D, Ujian 
Oksigen Terlarut (DO) adalah kaedah In house menggunakan YSI 5100 DO Meter dan ujian 
Ammonia Nitrogen ialah HACH 8155. Selepas ujian dijalankan, keputusan yang telah 
diperolehi adalah seperti dalam Jadual 2 berdasarkan sampel air sebelum dan selepas 
menggunakan EMF. 
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Jadual 2. Keputusan Sampel Air (Sebelum dan Selepas menggunakan EMF). 

 
 
Jadual 3 di bawah menunjukkan kelas sampel air sebelum dan selepas menggunakan EMF 
dengan berpandukan kepada nilai Indeks Kualiti Air yang menunjukkan terdapat perubahan 
terhadap kualiti sampel air. 
 

Jadual 3. Penentuan kelas dengan menggunakan pengiraan Indeks Kualiti Air. 

 
 

Dapatan melalui pengiraan purata bagi sampel sebelum dan selepas menggunakan EMF dengan 
menggunakan Indeks Kualiti Air adalah seperti berikut: 
 
 
IKA sebelum menggunakan EMF =  
 
 
IKA selepas menggunakan EMF =  
 
 

No Sampel 
Sampel air 1 Sampel air 2 Sampel air 3 

Sebelum 
EMF 

Selepas 
EMF 

Sebelum 
EMF 

Selepas 
EMF 

Sebelum 
EMF 

Selepas 
EMF 

1 pH 6.60@ 
22.6 ᵒC 

6.52@ 
22.7 ᵒC 

6.61@ 
23.1 ᵒC 

6.61@ 
22.2 ᵒC 

6.66@ 
20.1 ᵒC 

7.03@ 
20.1 ᵒC 

2 BOD (mg/L) 2.8 2.25 1.7 1.95 2.75 1.8 

3 COD (mg/L) <3 <3 <3 <3 <3 <3 

4 TSS (mg/L) 17 2 13 1 13 1 

5 DO (mg/L) 10.91 10.86 10.71 10.46 10.32 10.06 

6 
Ammonia 
Nitrogen 
(mg/L) 

0.08 0.07 0.09 0.08 0.11 0.08 

No Sampel 
Sampel air 1 Sampel air 2 Sampel air 3 

Sebelum 
EMF 

Selepas 
EMF 

Sebelum 
EMF 

Selepas 
EMF 

Sebelum 
EMF 

Selepas 
EMF 

1 SIpH 97.75 96.12 97.83 97.83 98.18 99.28 

2 SIBOD 88.56 90.88 93.21 92.15 88.77 92.79 

3 SICOD 95.11 95.11 95.11 95.11 95.11 95.11 

4 SISS 75.68 94.61 80.29 96.04 80.29 96.04 

5 SIDO 100 100 100 100 100 100 

6 SIAN 92.1 93.15 91.05 92.1 88.95 92.1 

4 WQI 91.7 95.13 93.17 95.65 92.05 95.94 

5 KELAS II I I I II I 

91.7+93.17+92.05
3

 = 92.31 @ KELAS II   

95.13+95.65+95.94
3

 = 95.57 @ KELAS I  
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4. Perbincangan dan Kesimpulan 

Berdasarkan analisis dapatan, Easy Micron Water Filter (EMF)  mampu menapis air sehingga 
ia selamat untuk digunakan dan ini membuktikan EMF berpotensi digunakan oleh para 
pelacong yang datang serta dapat membantu mengurangkan sisa botol mineral disepanjang 
Sungai Lembing. Walaubagaimanapun, kajian lanjutan dan penambahbaikan masih boleh 
dilakukan iaitu: 
• Menambahkan tempoh penggunaan bahan penapis air dalam EMF dengan mengadakan 

fungsi tambahan iaitu backflush yang berfungsi membersihkan bahagian dalam EMF. Ini 
dapat meningkatkan kadar tapisan air melebihi 1000 Liter. 

• Merekabentuk penutup EMF dengan bentuk seperti cawan supaya pengguna boleh terus 
minum selepas menapis air. 

• Membuat kajian mengenai penambahan bahan antimikrob dalam penapis air. 
• Penambahbaikan tambahan juga boleh ditambah pada penapis dengan mengambil kira 

kenaikan harga bahan penapis. 
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Abstrak: Penggunaan realiti maya dalam proses pengajaran dan pembelajaran (PdP) 
menyediakan pengalaman imersif kepada pelajar demi memperkukuhkan pemahaman 
berkaitan perkara yang dipelajari. Pembelajaran lmersif merujuk kepada suasana pembelajaran 
bermakna yang mana pelajar terlibat secara aktif dan menghayati kandungan yang dipelajari 
dalam konteks keadaan sebenar. Oleh demikian objektif kajian inovasi ini dijalankan bagi 
menilai persepsi pelajar berkaitan penggunaan realiti maya interaktif (VRi) sebagai alternatif 
baru bahan PdP bagi kursus Water Supply & Waste Water Engineering. Pemahaman terhadap 
proses rawatan air sukar dicapai melalui pembacaan dan pembelajaran teori di dalam kelas 
sahaja. Pelajar perlu dibawa ke tapak bagi mempelajari proses tersebut. Kadangkala lawatan 
tidak dapat dilaksanakan disebabkan kekangan kewangan, masa dan pendamik Covid-19. 
Pembangunan bahan VRi proses rawatan air ini terdiri daripada beberapa peringkat dimana ia 
melibatkan proses reka bentuk, pemilihan lokasi, penggambaran, pembangunan VRi proses 
rawatan air dan penilaian keberkesanan. Melalui penilaian, didapati tahap keberkesanan 
penggunaan VRi dalam PdP adalah tinggi. Aplikasi ini dapat meningkatkan pemahaman 
pelajar terhadap proses rawatan air. Pembangunan VRi  ini merupakan salah satu strategi KPI 
JPPKK di bawah KPI strategi meningkatkan mekanisma penyampaian berkesan dan 
pelaksanaan pembelajaran teradun 
 
Kata kunci: Realiti maya interaktif (VRi) & Proses rawatan air.  
 

1. Pengenalan 

Teknologi yang berkembang dengan pesat membawa perubahan dalam pelbagai aspek 
termasuk bidang pendidikan. Memasuki alaf baru, sistem pendidikan perlu berubah mengikut 
kemajuan teknologi seiring pemikiran generasi baru. Pembelajaran abad ke-21 didefinisikan  
sebagai proses pembelajaran yang berpusatkan pelajar berteraskan elemen komunikasi, 
kolaboratif, pemikiran kritis, kreativiti serta aplikasi nilai murni dan etika. Teknologi imersif 
merupakan salah satu kaedah pembelajaran abad ke-21 di mana ia melibatkan penggunaan 
teknologi secara maya serta mampu merasakan interaksi secara langsung dengan menggunakan 
komputer. Menurut Muhammad Jamil (2018) dan Rafidah Daud et.al (2020), imersif 
merupakan keadaan hadir secara fizikal di dunia bukan fizikal di mana pengguna akan 
merasakan seperti berada di lokasi nyata.  Antara teknologi yang menggunakan konsep imersif 
adalah vitual realiti (VR) dan augmented reality (AR). Teknologi ini mula mendapat tempat 
dalam sektor penerbangan, kedoktoran, ketenteraan, pembinaan dan lain-lain. Dalam bidang 
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pendidikan, teknologi ini diaplikasikan semasa proses pengajaran dan pembelajaran (PdP) 
dimana antara kelebihan penggunaannya, para pelajar dapat meningkatkan kefahaman terhadap 
topik yang sukar difahami (Johar & Abdullah, 2018) dan (Gonz, 2020). Selain itu ia mampu 
memberi pengalaman baru kepada pelajar dan pendidik. Menurut Salbiah et.al (2021) proses 
interaksi dalam PdP menjadi lebih unit serta menarik minat pelajar mendalami topik yang 
sedang dipelajari. Berdasarkan Kamus Oxford pula, realiti maya didefinisikan sebagai imej 
simulasi melalui komputer atau imej persekitaran tiga dimensi yang kelihatan seperti alam 
nyata atau kaedah fizikal oleh individu yang menggunakan peralatan khas seperti topi keledar 
yang mempunyai skrin didalamnya. Secara umum realiti maya boleh ditakrifkan sebagai 
interaksi simulasi interaktif yang boleh mempengaruhi deria pengguna sehingga pengguna 
merasai sepenuhnya dalam lingkungan persekitaran simulasi yang dihasilkan oleh komputer. 
Pengguna berupaya memanipulasi apa yang dilihat sebagai objek “sebenar” seperti yang ada 
di dalam dunia nyata (Putro, 2015).  
 
Menurut Laura & Michele (2015) kelebihan penggunaan realiti maya adalah ia memberi 
peluang kepada pengguna untuk mencapai kepada situasi yang tidak boleh dicapai secara 
fizikal. Situasi yang tidak dapat dicapai ini disebabkan oleh beberapa faktor seperti masa, 
ketidakupayaan fizikal dan keadaan yang melibatkan situasi merbahaya. Seringkali pelajar 
mengalami kesukaran memahami sesuatu teori atau konsep yang dipelajarinya melalui 
penerangan di kelas. Menurut Ismail et al., (2019) pelajar mengalami masalah menyelesaikan 
tugasan praktikal kerana kurangnya kemahiran visualisasi. Ini mengakibatkan  pelajar 
menghadapi kesukaran dalam mengaplikasikan teori yang telah dipelajari dalam kelas. Objektif 
penyediaan aplikasi realiti maya berbentuk interaktif ini terdiri daripada, mereka bentuk 
seterusnya mambangunkan bahan pembelajaran proses rawatan air di loji rawatan air. 
Seterusnya penggunaan bahan tersebut akan dinilai oleh pelajar kejuruteraan awam yang 
sedang mengikuti kursus atau mata pelajaran terbabit. Diharap, pembangunan aplikasi ini dapat 
membantu pelajar memahami lebih mendalam berkaitan topik yang sedang dipelajari. 

2. Bahan dan Kaedah 

Aplikasi realiti maya berbentuk interaktif ini dibangunkan khusus bagi pelajar yang mengikuti 
Program Diploma Kejuruteraan Awam bagi kursus Water Supply And Waste Water 
Engineering. Topik yang dipilih adalah water treatment plant. Penggambaran dan rakaman 
video proses rawatan air berbentuk panorama 3600 dilaksanakan di Loji Rawatan Air Panching, 
Pahang. Rajah 1 merupakan kamera Insta 360 One-X yang digunakan dalam proses rakaman. 
 
 

 
Rajah 1.  Kamera Insta 360 One-X 
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Setelah proses penggambaran selesai, bahan tersebut disunting dengan menggunakan aplikasi 
Wonder VR seperti Rajah 2. Suara, muzik latar, teks, elemen interaktif, navigasi dan penilaian 
turut dimasukkan semasa bahan ini dibangunkan. Seterusnya bahan ini diberikan kepada 
pelajar yang sedang mengikuti kursus terbabit. Penilaian keberkesanan VRi oleh pelajar 
dilaksanakan setelah aplikasi ini selesai digunapakai di kelas. Rajah 3 menunjukkan model 
pembangunan dalam penyediaan aplikasi VRi ini. Pembangunan merangkumi tiga fasa kerja 
iaitu perancangan, proses reka bentuk dan pembangunan. 
 
 

 
 

 
 

 
 

Rajah 2. Paparan aplikasi VRi proses rawatan air 
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FASA PERANCANGAN 

i. Menentukan skop kajian 
ii. Menentukan objektif kajian 

iii. Mengenal pasti ciri-ciri pelajar 
iv. Menentukan kekangan 
v. Menghasilkan dokumen perancangan 

vi. Hasilkan manual 
vii. Mengenal pasti dan mengumpul sumber 

viii. Menentukan perisian, perkakasan dan sistem 
penerbitan realiti maya 

 
FASA REKA BENTUK 

i. Mengemukakan konsep awal kandungan 
ii. Menghasilkan papan cerita (storyboard) 

iii. Menulis skrip 
iv. Menyediakan prototaip  

 
FASA PEMBANGUNAN BAHAN 

i. Penyediaan teks 
ii. Penyediaan grafik 

iii. Menghasilkan audio dan video  
iv. Susun semula 
v. Menyediakan bahan (Pembangunan aplikasi 

maya realiti) 
vi. Penilaian awal 

vii. Ubahsuai 
viii. Penilaian keberkesanan 

 
 

Rajah 3. Model reka bentuk pembangunan VRi (Allessi & Trollip, 2001) 
 
 
Rajah 4 menunjukan konsep penyediaan realiti maya proses rawatan air. Bagi memulakan 
penjelajahan secara maya, pelajar perlu klik pada link yang diberikan samada melalui telefon 
pintar atau komputer. Setelah klik, pelajar akan terus memasuki paparan utama dimana pelajar 
dibenarkan membuat pilihan learning outcome, start lesson atau credit. Bagi tujuan 
meningkatkan kefahaman serta menggalakkan pembelajaran secara aktif ikon-ikon hotspot dan 
navigasi turut disediakan. Pelajar boleh menjelajahi proses rawatan air berpanduan arahan-
arahan yang diberikan. Setelah selesai, pelajar perlu menjawab soalan kuiz yang telah 
disediakan. 
 
Penilaian dilaksanakan setelah pelajar selesai menjelajahi aplikasi VRi ini. Borang soal selidik 
diedarkan kepada 30 responden yang terdiri daripada pelajar Diploma Kejuteraan Awam 
Politeknik Sultan Haji Ahmad Shah yang sedang mengikuti kursus Water Supply and Waste 
Water Engineering pada sesi 2020/2021. Borang soal selidik tersebut mengandungi 14 item. 
Skala Likert digunakan dalam soal selidik ini dimana petunjuk adalah; 1= Sangat tidak setuju, 
2= Tidak setuju, 3= Tidak pasti, 4= Setuju dan 5= Sangat Setuju bagi menilai keberkesanan 
penggunaan aplikasi tersebut seperti Jadual 1.  
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Rajah 4. Konsep penyediaan bahan realiti maya 

Mulakan Penjelajahan
Klik pautan link aplikasi Wonder VR 

untuk memulakan pembelajaran dengan 
menggunakan telefon pintar atau 

komputer

Pilihan di menu utama 
(Interface/Home) :
Learning Outcome

Start Lesson
Credit and Tribute

Soalan kuiz & Tamat

Pilihan/klik Start Lesson: 
Lawatan secara maya proses rawatan air

dari proses 1 sehingga proses 6

Welcome to TVET 
Virtual Tour "Water 

Treatment Plant"

Proses 1: Muka sauk (Intake)

Proses 2: Pengudaraan (Aerator)

Proses 3: Kebuk percampuran (Mixing 
chamber)

Proses 4: Tangki pengentalan 
(Flocculation tank)

Proses 5: Tangki pemendapan (Clarifier 
tank)

Proses 6: Penapis (K-Flour rapit gravity 
filter)

Tangki air bersih (Contact balancing tank)

Rumah pam air bersih (Treated water 
pump house)

Tangki imbangan (Reservoir balancing 
tank)

1 2 

3 4 
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Jadual 1. Skor skala Likert dan tahap keberkesanan 
Penilaian Skor Tahap Keberkesanan Min Skor 
Sangat Tidak Setuju 1  

1.00 – 2.39 (Rendah) 
2.40 – 3.79 (Sederhana) 

3.80 – 5.00 (Tinggi) 

Tidak Setuju 2 
Tidak Pasti 3 
Setuju  4 
Sangat Setuju 5 

 
Tahap keberkesanan bagi menilai 14 item soal selidik dibahagi kepada 3 peringkat. Menurut 
Lendal (2007) tahap keberkesanan yang rendah dengan min skor 1.00 hingga 2.39, tahap 
keberkesanan sederhana dengan min skor 2.40 hingga 3.79 dan tahap keberkesanan yang tinggi 
dengan min skor antara 3.80 hingga 5.00. 

3. Dapatan 

Aplikasi realiti maya yang mengandungi gambar dan video panorama 360 darjah adalah 
simulasi audiovisual yang membolehkan pelajar melihat sekeliling melalui skrin telefon pintar 
atau komputer ke semua arah, sama seperti mereka lihat dalam kehidupan nyata. Ia juga 
mengandungi butang antara muka interaktif yang dapat menghubungkan pengguna ke video 
bagi mendorong pergerakan satu tempat ke satu tempat bagi mendapat gambaran atau 
informasi yang lebih jelas berkaitan proses rawatan air. 
 
Jadual 2 menunjukkan penilaian keberkesanan penggunaan aplikasi realiti maya proses 
rawatan air. Purata min tertinggi merujuk item no.6, no.11 dan no.12 dengan purata min 
masing-masing 4.97, 4.93 dan 4.90. Setelah menggunakan aplikasi tersebut pelajar bersetuju 
antara muka (Interface) dan navigasi yang disediakan dalam aplikasi ini adalah jelas dan mudah 
difahami. Pelajar turut bersetuju aplikasi realiti maya interaktif ini mampu menarik minat untuk 
mendalami topik proses rawatan air. Pelajar juga menyatakan kecenderungan sentiasa bersikap 
positif bagi menerima kaedah pembelajaran menggunakan teknologi terkini. Ini bertepatan 
kajian yang dilaksanakan oleh Ryan Yovanda et.al (2020), Yusof  et.al (2017) dan Daud et.al 
(2015) dimana teknologi imersif realiti maya yang diterapkan mempunyai banyak manfaat dan 
sangat membantu pelajarnya terutama beroleh pengalaman dalam mempersiapkan kemampuan 
diri terhadap topik yang diikuti.  Menurut Muhamad Nazrul et.al (2021) penggunaan reality 
maya bakal menawarkan nilai pendidikan yang tinggi dalam proses penyebaran maklumat 
secara interaktif. 
 
Manakala purata min terendah pula merujuk kepada item no.3 (2.67) iaitu berkaitan pernyataan 
“saya pernah guna aplikasi realiti maya interaktif”. Melalui dapatan ini pelajar masih lagi 
belum terdedah sepenuhnya penggunaan teknologi realiti maya. Ini mungkin disebabkan oleh 
bahan itu sendiri yang masih kurang di negara kita. Purata min kedua terendah pula merujuk 
kepada item no. 2 (3.47) iaitu berkaitan pertanyaan “saya mengetahui kaedah pembelajaran 
secara realiti maya interaktif”. Walaupun teknologi ini telah lama berkembang, sebahagian 
pelajar masih belum mengetahui kewujudannya. Oleh demikian, pembangunan dan 
penggunaan teknologi ini amat penting bagi mengelakkan pelajar ketinggalan. Para pendidik 
harus diberi pendedahan dan latihan bagi tujuan penggunaan dan penyediaan bahan seperti ini. 
Melalui analisis yang dijalankan, didapati purata min keseluruhan keberkesanan penggunaan 
aplikasi realiti maya terhadap proses rawatan air adalah tinggi dengan min skor 4.51.   
Berdasarkan keputusan yang diperolehi, dapat dirumuskan  kebanyakan pelajar menunjukkan 
maklum balas yang positif. Pelajar turut menyatakan minat yang tinggi semasa menggunakan 
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aplikasi realiti maya proses rawatan air ini. Walaupun hanya berada di kelas, pelajar turut 
merasakan seperti berada di lokasi sebenar. Sebahagian daripada pelajar turut menyatakan ia 
merupakan kali pertama mereka menggunakan aplikasi tersebut, sama ada secara langsung atau 
tidak langsung. Menurut Salbiah et.al (2021), inovasi VR ini merupakan satu inovasi masa 
depan yang dijangka memberi impak yang efektif kepada dunia pendidikan. 
 

Jadual 2. Penilaian aplikasi realiti maya  proses rawatan air 

No Item Purata Min Tahap 
1 Saya pernah mendengar kaedah pembelajaran secara imersif 

realiti maya interaktif  
3.53 Sederhana 

2 Saya mengetahui kaedah pembelajaran secara realiti maya 
interaktif 

3.47 Sederhana 

3 Saya pernah guna aplikasi realiti maya interaktif 2.67 Sederhana 
4 Kandungan aplikasi realiti maya interaktif ini sangat baik dan 

menarik 
4.90 Tinggi 

5 Aplikasi realiti maya interaktif ini mudah untuk digunakan 
dalam pembelajaran 

4.80 Tinggi 

6 Antaramuka (Interface) dan navigasi yang disediakan dalam 
aplikasi ini adalah jelas dan mudah difahami 

4.97 Tinggi 

7 Saya memahami dengan jelas topik yang dipelajari melalui 
aplikasi ini 

4.87 Tinggi 

8 Realiti maya interaktif ini membantu meningkatkan 
pemahaman saya berkaitan topik proses rawatan air 

4.80 Tinggi 

9 Persembahan maklumat yang disediakan melalui aplikasi 
realiti maya ini mudah diikuti 

4.80 Tinggi 

10 Aplikasi realiti maya interaktif ini meningkatkan kaedah 
pembelajaran secara kendiri 

4.90 Tinggi 

11 Aplikasi realiti maya interaktif ini mampu menarik minat 
untuk mendalami topik proses rawatan air 

4.93 Tinggi 

12 Saya bersikap positif menerima kaedah pembelajaran yang 
menggunakan teknologi imersif realiti maya ini 

4.90 Tinggi 

13 Kualiti audio dan video yang dipaparkan dalam aplikasi ini 
jelas dan sangat baik 

4.83 Tinggi 

14 Kualiti grafik yang digunakan dalam aplikasi ini adalah 
sangat baik 

4.83 Tinggi 

Purata skor min keseluruhan  
Tahap keberkesanan penggunaan aplikasi yang telah dibangunkan 
terhadap oleh pelajar yang mengambil kursus water supply and 
waste water engineering , Program Diploma Kejuruteraan Awam. 

4.51 Tinggi 
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4. Perbincangan dan Kesimpulan 

Teknologi realiti maya mampu membantu dalam proses pengajaran dan pembelajaran, lebih-
lebih lagi dalam era pembelajaran abad ke-21. Secara keseluruhan, tahap keberkesanan 
penggunaan aplikasi realiti maya proses rawatan air oleh pelajar berada pada tahap tinggi. 
Farhana & Noor Azah (2021) turut menyatakan dalam kajiannya virtual reality yang digunakan 
dalam kelas menunjukkan peningkatan dalam hasil akademik pelajar. Walau bagaimanapun 
bahan ini perlu ditambah baik mengikut teknologi semasa bagi membolehkan penggunaannya 
mudah dicapai. Antara penambahbaikan yang boleh dilaksanakan bagi meningkatkan 
penggunaan bahan ini dalam sektor pendidikan adalah seperti berikut: 

  
1. Menambahbaik kurikulum dan silibus dengan menerapkan elemen teknologi imersif 

dan kaedah pembelajaran abad ke 21; 
2. Mengenal pasti kursus dan topik yang sesuai bagi pembangunan realiti maya 

berdasarkan silibus semasa; 
3. Memberi pendedahan dan latihan pembangunan bahan realiti maya kepada tenaga 

pengajar; 
4. Menggalakkan pelajar menggunakan teknologi imersif realiti maya dalam 

pembelajaran. 
 
Realiti maya adalah antara teknologi yang boleh diterokai secara berterusan dan semakin 
mendapat tempat dalam bidang pendidikan. Sekiranya teknologi realiti maya dapat digunakan 
dengan sewajarnya, ia mampu membantu mengekalkan perhatian dan minat pelajar di dalam 
kelas. Selain itu, kualiti pengajaran dan pembelajaran yang dilaksanakan menjadi lebih 
bermakna. Aplikasi realiti maya juga dapat menjadikan proses pengajaran dan pembelajaran 
lebih aktif serta mewujudkan suasana pembelajaran yang menyeronokkan. Melalui 
penggunaan teknologi ini, pensyarah dapat menjelaskan kepada pelajar dengan lebih terperinci 
berkaitan topik dipelajari  seterusnya kualiti pengajaran dan pembelajaran akan lebih berkesan. 
Kajian lanjut amat diperlukan bagi membantu usaha untuk memastikan teknologi realiti maya 
ini boleh digunakan dengan jayanya pada masa depan. 
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Abstrak: Pendidikan merupakan elemen utama dalam mendidik generasi cemerlang serta 
membentuk sahsiah peribadi yang berkualiti. Masalah sosial dan salah laku pelajar semakin 
membimbangkan telah memberi impak negatif dalam kehidupan. Justeru, kajian ini dijalankan 
bertujuan untuk mengenal pasti tahap pemahaman pelajar terhadap kurikulum Pengajian Islam 
dan Pendidikan Moral, mengetahui tahap penghayatan pelajar terhadap sahsiah berkualiti dan 
mengkaji hubungan di antara kurikulum Pengajian Islam dan Pendidikan Moral dengan 
pembentukan sahsiah pelajar. Responden kajian ini adalah pelajar semester dua sesi 2: 
2021/2022 yang mengambil kursus Pengajian Islam dan Pendidikan moral terdiri daripada dua 
jabatan iaitu Jabatan Teknologi, Maklumat dan Komunikasi (JTMK) dan Jabatan Perdagangan 
(JP) iaitu seramai 137 orang. Satu set soal selidik yang mengandungi 24 item telah diedarkan 
kepada responden. Analisis deskriptif dijalankan untuk mendapatkan nilai kekerapan, 
peratusan dan min dengan menggunakan perisian Statistical Package for Social Science 
Version 26. Analisis secara inferensi juga dijalankan dengan menggunakan korelasi Pearson 
untuk mengkaji hubungan antara kurikulum Pengajian Islam dan Pendidikan Moral dengan 
pembentukan sahsiah pelajar. Hasil kajian menunjukkan tahap pemahaman pelajar terhadap 
kurikulum Pengajian Islam dan Pendidikan Moral dan tahap penghayatan pelajar terhadap 
pembentukan sahsiah berkualiti berada pada tahap nilai min yang tinggi iaitu masing-masing 
4.52 dan 4.34. Dapatan juga menunjukkan terdapat hubungan yang signifikan antara kurikulum 
Pengajian Islam dan Pendidikan Moral dengan pembentukan sahsiah pelajar iaitu r = 0.585. 
Kesimpulannya, kurikulum Pengajian Islam dan Pendidikan Moral di Politeknik adalah salah 
satu saluran dalam membentuk sahsiah dan peribadi yang unggul. 

 
Kata Kunci: kurikulum Pengajian Islam; kurikulum Pendidikan Moral; pembentukan; 
sahsiah; berkualiti; Politeknik Mukah 

 
1. Pengenalan 
 
Pendidikan merupakan elemen dan tunjang utama dalam mendidik generasi yang cemerlang 
serta penting dalam pembangunan sesebuah negara. Pendidikan di Malaysia bertujuan 
membentuk insan yang mampu memajukan potensi diri secara menyeluruh dalam pelbagai 
aspek kehidupan serta membangunkan insan yang mencakupi aspek intelek, rohani, emosi dan 
jasmani sepertimana dalam Falsafah Pendidikan Kebangsaan. Menurut Mazarul Hasan et al. 
(2020), pembelajaran dunia globalisasi masa kini yang berkonsepkan kemahiran telah diterima 
kebanyakkan negara dengan memasukkan konsep tersebut ke dalam kurikulum program 
pendidikan. Menurut Ahmad Sahlan et al. (2020), sistem pendidikan di Malaysia sangat 
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memberi fokus dalam melahirkan insan yang memiliki sahsiah yang berkualiti serta berilmu 
pengetahuan. 
 
Sebagai persediaan menghadapi cabaran masa depan, seorang pelajar perlu berusaha 
memperbaiki dan membentuk sahsiah dan peribadi yang berkualiti bagi melahirkan insan yang 
unggul dalam pelbagai aspek. Kecemerlangan akademik pelajar yang seimbang dengan 
pembangunan sahsiah yang berkualiti sangat dituntut agama dalam menuju kemajuan sesuatu 
negara. Menurut Noraini Harun et al. (2021), sistem Penasihat Akademik berkesan dalam 
membantu proses pendidikan akhlak bagi mencapai kecemerlangan akademik yang dipacu 
dengan akhlak dan nilai yang murni sebagai persediaan di alam pekerjaan. Menurut Khadijah 
Alavi et al. (2012), kejayaan seorang pelajar bukanlah dinilai berdasarkan cemerlang akademik 
semata-mata, tetapi haruslah dinilai dari semua aspek terutamanya kecemerlangan sahsiah. 
Menurut Asmawati Suhid et al. (2018), Pelan Pembangunan Pendidikan Malaysia 2013-2025 
telah menggariskan pembentukan sahsiah dan penerapan nilai murni dalam sistem pendidikan 
agar mampu melahirkan generasi yang memiliki penghayatan jati diri yang mulia pada diri 
pelajar. Menurut Hasbullah Mat Daud et al. (2020), melalui penerapan akhlak murni, seseorang 
mampu membentuk sahsiah diri yang luhur. Pembelajaran sosial perlu diberi perhatian kerana 
ianya penting dalam proses pembentukan jati diri pelajar. Sistem pendidikan di Malaysia turut 
memberi penekanan terhadap pembelajaran sosial dengan menerapkan nilai-nilai murni. 

 
Era globalisasi hari ini dipenuhi pelbagai gaya kehidupan baru memberi kesan dan cabaran 
kepada masyarakat. Masyarakat berdepan dengan pelbagai isu keruntuhan sahsiah dan akhlak 
manusia yang sangat membimbangkan. Menurut Roshadah Abu Bakar et al. (2020), isu 
masalah sosial dalam kalangan pelajar menjadi perhatian serius oleh masyarakat. Peningkatan 
kejadian salah laku, masalah sosial serta jenayah dalam kalangan pelajar seperti ponteng 
sekolah, pergaduhan, buli, jenayah siber, seks bebas, penyalahgunaan dadah dan pengaruh 
alkohol bukan sahaja memberi kesan negatif kepada prestasi akademik tetapi turut menjejaskan 
pembentukan modal insan yang mempunyai sahsiah yang unggul. Menurut kenyataan Media 
Statistik Jenayah, Malaysia (2021) melaporkan bahawa, jenayah siber adalah penggunaan 
kemudahan teknologi maklumat yang disalah guna menyebabkan ramai remaja terjebak dalam 
aktiviti tidak bermoral. Ianya meningkat sebanyak 99.5 peratus pada tahun 2020 berbanding 
tahun 2019. Menurut Khuldiah Iman dan Hilwa Abdullah (2019), seseorang yang terjebak 
dengan jenayah seksual adalah disebabkan kurangnya ilmu pengetahuan tentang pendidikan 
akhlak serta tiada keharmonian dalam keluarga. Menurut Adibah Bahori dan Siti Zubaidah 
Ismail (2018) pula, walaupun pelbagai program telah dilaksanakan namun jenayah 
pembuangan bayi masih terus berleluasa. Menurut Rosni Wazir et al. (2020), isu 
penyalahgunaan dadah dalam kalangan remaja, menunjukkan peningkatan yang sangat 
membimbangkan. Isu ini mempunyai kaitan rapat dengan masalah keruntuhan akhlak dan nilai 
akidah yang perlu diberi perhatian. Penyalahgunaan dadah kini berleluasa melibatkan semua 
golongan usia tidak kira dewasa, remaja dan pelajar sekolah. Menurut Mohamed Hamdan 
Abdullah et al. (2018), isu masalah sosial yang bertentangan dengan nilai sahsiah yang murni 
sering dilaporkan dalam media massa terutamanya golongan remaja dan pelajar sekolah. 
Pembentukan sahsiah yang unggul dalam diri pelajar sangat penting bagi mengatasi masalah 
sosial dan salahlaku terus menular. 

 
Dalam konteks politeknik, Jabatan Pendidikan Politeknik dan Kolej Komuniti telah 
mengemaskini kurikulum yang sedia ada untuk memastikan pelajar memiliki keupayaan 
berfikir dan sahsiah yang tinggi. Di Politeknik perlaksanaan kursus Pengajian Islam dan 



371 

  
2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 

Vol. 8 Issue 1 (Special Issue – ICRISC2022) 
International Conference on Research and Innovation in Sustainable Cities @ PUO 

 
  

JKTSS | eISSN: 27166848  

Pendidikan Moral merupakan salah satu pengajaran terpenting dalam pembentukan sahsiah 
pelajar agar salaras dengan nilai-nilai murni. Menurut Shahidan Shafie dan Ying-Leh Ling 
(2017), kurikulum Pengajian Islam dan Pendidikan Moral diperkenalkan selari dengan 
matlamat menerapkan nilai dan sahsiah yang murni dalam diri pelajar sebagai persediaan ke 
alam pekerjaan. Oleh itu, pengkaji merasakan perlunya dibuat satu kajian bagi meninjau 
kemampuan kurikulum Pengajian Islam dan Pendidikan Moral dalam membentuk sahsiah 
pelajar yang berkualiti. 

 
Tujuan kajian ini dijalankan adalah untuk: 
1. Mengenal pasti tahap pemahaman pelajar terhadap kurikulum pengajian Islam dan 

pendidikan Moral. 
2. Mengetahui tahap penghayatan pelajar terhadap sahsiah berkualiti setelah mengikuti 

kurikulum pengajian Islam dan pendidikan Moral. 
3. Mengkaji hubungan di antara kurikulum pengajian Islam dan pendidikan Moral dengan 

pembentukan sahsiah pelajar. 
 
2. Tinjauan Literatur 
 
2.1 Sahsiah Menurut Islam 
Makna sahsiah adalah sifat-sifat yang membezakan peribadi seseorang individu dengan individu 
yang lain. Sahsiah juga digunakan dalam bahasa Melayu yang membawa maksud akhlak dan 
keperibadian. Menurut Ibn Manzur (2005), menjelaskan istilah sahsiah adalah daripada 
perkataan bahasa Arab iaitu shikhas, shakhus, shaskhas, shukhus, shakhis yang membawa 
makna seseorang memiliki akhlak mulia. Menurut Shahabuddin Hashim et al. (2014), sahsiah 
juga merupakan perkataan daripada bahasa Arab yang membawa erti keperibadian atau peribadi. 
Makna peribadi pula merujuk pada sifat- sifat yang telah sebati pada dirinya dan membentuk 
watak dalam diri seseorang. Menurut Asming Yalawae dan Ahmad Farid (2007), sahsiah adalah 
akhlak yang mulia dijadikan asas kepada pembentukan peribadi, adab dan perangai diri 
seseorang. Menurut Ibrahim et al. (2012), sahsiah yang baik mempunyai tabiat fitrah semula 
jadi seseorang iaitu senyum, marah, ketawa dan sebagainya. Sahsiah adalah suatu sifat yang 
unik dapat membezakan diri seseorang dengan individu lain. Berdasarkan definisi yang 
dikemukakan tersebut, pengkaji merumuskan dan merangkumkan ciri-ciri pengertian sahsiah 
yang saling melengkapi dalam makna sebenar sahsiah. Sahsiah merupakan terjemahan tingkah 
laku dan perwatakan hasil daripada penghayatan pendidikan sosial yang diperolehi melalui 
gambaran peribadi luar seseorang. 
 
2.2 Pembentukan Sahsiah 
Pembentukan sahsiah adalah proses membentuk sikap seseorang individu ke arah lebih baik dan 
bertanggungjawab seterusnya menjadi kebiasaan dan tabiat. Menurut Aimi Khairunnisa (2020), 
pembentukan sahsiah memerlukan sokongan dan kerjasama pelabagai pihak untuk membentuk 
perubahan perbuatan dan sikap seseorang individu. Pembentukan perilaku sahsiah merupakan 
akhlak, tingkah laku atau keperibadian yang lahir daripada pembentukan psikologi manusia 
dalam membentuk akhlak atau sahsiah seseorang yang membezakan seseorang dengan 
seseorang yang lain.  
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2.3 Pemahaman Kurikulum Pengajian Islam 
Pendidikan Islam merupakan saluran dalam membentuk pemikiran serta peribadi muslim. 
Menurut Supyan Husin (2014), Pendidikan Islam adalah salah satu kaedah menyalurkan ilmu 
pengetahuan dan penerapan akhlak Islam berteraskan al-Quran dan as-Sunnah untuk 
kemaslahatan di dunia dan akhirat. Kurikulum Pengajian Islam adalah salah satu kurikulum 
yang ditawarkan di Politeknik, mencakupi semua aspek kehidupan. Dalam kurikulum tersebut, 
ada empat topik utama. Pada topik pertama iaitu Islam sebagai ad-din menerangkan tentang 
Islam, iman dan ihsan. Seterusnya topik kedua iaitu Islam dan asas Syariah pula membincangkan 
tentang sumber ilmu Islam dan asas Syariah. Bagi topik ketiga iaitu institusi Islam pula 
membincangkan tentang institusi keluarga dan masyarakat, ekonomi, pendidikan dan siasah. 
Manakala topik keempat pula iaitu Islam dan cabaran semasa membincangkan tentang isu 
semasa seperti keruntuhan akhlak, globalisasi, sains, teknologi, Information and 
Communication Technology (ICT), pembangunan alam sekitar, dialog peradaban, salah faham 
terhadap Islam, extremisme dalam beragama dan radikalisme. Kurikulum Pengajian Islam 
adalah berasaskan konsep tauhid dengan mengakui kebesaran dan keesaan Allah SWT dalam 
memupuk akhlak pelajar muslim agar taat dan patuh pada tuntutan syarak. Menurut Hamidah 
Sulaiman et al. (2013), ilmu pengajian Islam haruslah diterapkan dari rumah agar mampu 
melahirkan kekuatan rohani seterusnya dapat diamalkan dalam kehidupan seharian. 
 
2.4 Pemahaman Kurikulum Pendidikan Moral 
 
Menurut Fatimah Ibda (2012), Pendidikan Moral adalah pendidikan akhlak yang merangkumi 
pendekatan dan kaedah mengajar pelajar tentang pengetahuan, sikap, kepercayaan, kemahiran 
dan tingkah laku moral baik, betul, adil serta mengambil berat terhadap orang lain. Pendidikan 
Moral bertujuan melahirkan individu yang mempunyai keperibadian yang tinggi serta memupuk 
dan mengamalkan nilai moral dalam kehidupan. Pendidikan Moral juga bertujuan melahirkan 
insan yang konsisten melaksanakan tingkahlaku sesuai dengan konsep moral dengan 
berlandaskan agama, budaya dan tradiri moral dalam masyarakat. Menurut kenyataan 
Kurikulum Bersepadu Sekolah Menengah (KBSM) (1988), Pendidikan Moral dapat membentuk 
seseorang dengan peribadi dan akhlak yang mempunyai nilai murni dalam diri bagi 
menyumbang ke arah pembangunan dan perpaduan negara. 
 
Kurikulum Pendidikan Moral mempunyai lima topik utama iaitu pengenalan Pendidikan Moral, 
konsep dan teori moral, nilai-nilai etika agama, sosialisasi dan pembentukan tabiat moral dan 
peranan individu terhadap masyarakat serta negara. Dalam topik pertama iaitu pengenalan 
Pendidikan Moral membincangkan tentang pengenalan dan amalan Pendidikan Moral dalam 
kehidupan. Bagi topik kedua pula iaitu konsep dan teori moral membincangkan tentang dimensi 
dan teori-teori moral. Seterusnya topik ketiga iaitu nilai-nilai etika agama membincangkan 
tentang etika dari perspektif agama, perbezaan di antara moral, agama, adat dan undang-undang 
dan sifat-sifat seorang individu yang bermoral. Bagi topik keempat iaitu sosialisasi dan 
pembentukan tabiat moral pula membincangkan tentang norma- norma sosial dan kawalan sosial 
serta peranan agen-agen sosialisasi seperti keluarga, pendidikan, media massa dan kelompok 
main. Manakala topik kelima iaitu peranan individu terhadap masyarakat serta negara 
membincangkan tentang peranan dan tanggungjawab indivudu terhadap diri sendiri, keluarga, 
warga tua, budaya ikram, kejiranan, elemen-elemen yang mencabar nilai- nilai moral serta isu-
isu semasa di kalangan remaja. 
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3. Metodologi Kajian 
 
3.1 Populasi dan Kaedah Persampelan 
 
Menurut Mohamad Najib (1999), populasi kajian adalah terdiri daripada semua ahli dalam 
kelompok kajian. Populasi kajian ini adalah pelajar semester dua sesi 2: 2021/2022 yang 
didedahkan dengan kurikulum Pengajian Islam dan Pendidikan Moral. Sampel diambil daripada 
keseluruhan populasi. Jumlah responden adalah seramai 137 orang. Seramai 87 orang pelajar 
yang mengambil kursus Pengajian Islam dan 50 orang adalah pelajar kursus Pendidikan Moral. 
 
3.2 Instrumen Kajian 
 
Kaedah kuantitatif digunakan untuk menghasilkan data kajian ini dengan membangunkan set 
soal selidik menggunakan google form. Terdapat 3 bahagian utama dalam set soal selidik 
tersebut. Bahagian A adalah berkaitan latar belakang responden, Bahagian B pula adalah tahap 
pemahaman pelajar terhadap kurikulum Pengajian Islam dan Pendidikan Moral dan Bahagian C 
adalah berkaitan tahap penghayatan pelajar terhadap sahsiah berkualiti. Analisis data dalam 
bahagian B dan C adalah berdasarkan Skala Likert 5 iaitu Sangat Tidak Setuju, Tidak Setuju, 
Kurang Setuju, Setuju dan Sangat Setuju. Menurut Lukman Hakim (2014), set soal selidik boleh 
diadaptasikan daripada kajian yang telah dijalan oleh pengkaji-pengkaji lain. 
 
3.3 Analisis Data 
 
Analisis data adalah secara deskritif dan inferensi. Kadangkala pengkaji boleh menggunakan 
pelbagai teori dan formula sendiri bagi menghasilkan satu indeks tersendiri berdasarkan objektif 
kajian (Mohamad Najib Abdul Ghafar, 2003). Oleh itu, hasil analisa dalam bahagian B, C, D, E 
dan F dianalisis berdasarkan kepada nilai skor min kepada tiga tahap iaitu: 
 

Jadual 1. Nilai skor min. 
 

Nilai Skor Min Tahap 
1.00 – 2.33 Rendah 
2.34 – 3.67 Sederhana 
3.68 – 5.00 Tinggi 

Jadual 1 adalah nilai skor min dikelaskan kepada 3 tahap iaitu tahap rendah nilai min 1.00 – 
2.33, tahap sederhana nilai min 2.34 – 3.67 dan tahap tinggi nilai min 3.68 – 5.00. Bagi analisis 
inferensi pula, pengkaji menggunakan kaedah Pearson Coefficient Of Correlation. Analisis 
korelasi dihasilkan adalah untuk mengetahui hubung kait antara dua pemboleh ubah (Mohamad 
Najib Abdul Ghafar, 1999). Pengkaji menggunakan cadangan Davis (1971) dalam menentukan 
tahap kekuatan korelasi. 
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Jadual 2. Klasifikasi kekuatan korelasi. 
 

Julat (+ atau -) Kekuatan 
0.01 hingga 0.09 diabaikan 
0.10 hingga 0.29 rendah 
0.30 hingga 0.49 Sederhana kuat 
0.50 hingga 0.69 kuat 
0.70 atau lebih Sangat kuat 

Jadual 2 adalah klasifikasi kekuatan korelasi mengikut tahap kekuatan. Julat 0.01 – 0.09 tahap 
kekuatan diabaikan, 0.10 – 0.29 tahap rendah, 0.30 – 0.49 tahap sederhana kuat, 0.50 – 0.69 
tahap kuat dan 0.70 atau lebih tahap sangat kuat. 

 
4. Dapatan Kajian dan Perbincangan 
 
4.1 Latar Belakang Responden 

Jadual 3. Jantina. 
Jantina Kekerapan Peratus 
Lelaki 55 40.1 

Perempuan 82 59.9 
Jumlah 137 100 

Jadual 3 menunjukkan jantina responden. Jumlah responden adalah 137 orang. Pelajar lelaki 
adalah 55 orang (40.1%) manakala perempuan adalah 82 orang (59.9%). 

 
Jadual 4. Agama. 

Agama Kekerapan Peratus 
Islam 98 71.5 

Bukan Islam 39 28.5 
Jumlah 137 100 

Jadual 4 menunjukkan agama responden. Pelajar beragama Islam adalah seramai 98 orang 
(71.5%). Manakala bukan beragama Islam adalah seramai 39 orang (28.5%). Majoriti 
responden adalah beragama Islam kerana pelajar yang mengambil kursus Pengajian Islam 
melibat dua jabatan iaitu JTMK dan JP manakala selebihnya adalah responden bukan Islam 
yang mengambil kursus Pendidikan Moral hanya melibatkan pelajar dari jabatan JTMK sahaja. 

 
Jadual 5. Bangsa. 

Agama Kekerapan Peratus 
Melayu 46 33.6 

Cina 7 5.1 
India 1 0.7 
Iban 25 18.2 

Melanau 44 32.1 
Bidayuh 1 0.7 
Lain-lain 13 9.5 
Jumlah 137 100 
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Jadual 5 adalah dapatan kajian bangsa responden. Sejumlah 46 orang (33.6%) responden 
berbangsa Melayu, 7 orang (5.1%) berbangsa Cina, seorang (0.7%) berbangsa India, 25 orang 
(18.2%) berbangsa Iban, 44 orang (32.1%) berbangsa Melanau, seorang (0.7%) berbangsa 
bidayuh dan 13 orang (9.5%) berbangsa lain-lain. Ini menunjukkan pelajar terdiri daripada 
pelbagai bangsa dan etnik di Politeknik Mukah. 
 

  Jadual 6. Gred SPM.  
 

Gred Kekerapan Peratus 
A 21 15.3 
A- 22 16.1 
B+ 39 28.5 
B 26 19.0 
B- 1 0.7 
C+ 20 14.6 
C 6 4.4 

> C 2 1.5 
Jumlah 137 100 

 
Jadual 6 menunjukkan taburan responden mengikut gred yang diperolehi dalam SPM untuk 
subjek Pendidikan Islam dan Pendidikan Moral pula, seramai 21 orang (15.3%) mendapat A, 
22 orang (16.1%) mendapat A-, 39 orang (28.5%) mendapat B+, 26 orang (19.0%) mendapat 
B, seorang (0.7%) mendapat B-, 20 orang (14.6%) mendapat C+, 6 orang (4.4%) mendapat C 
dan 2 orang (1.5%) mendapat di bawah gred C. Ini menunjukkan majoriti responden mendapat 
gred yang baik dalam Pendidikan Islam dan pendidikam Moral di peringkat SPM. 

 
4.2 Tahap Pemahaman Pelajar Terhadap Kurikulum Pengajian Islam dan Pendidikan 

Moral 
 

Jadual 7. Tahap pemahaman pelajar terhadap kurikulum Pengajian Islam dan Pendidikan 
  Moral.  

 

No. 
Item 

Item Skor 
Min 

Sisihan 
Piawai 

Tahap 
Interprestasi 

B1 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar saling 
hormat menghormati kepada guru dan rakan 

4.60 .600 Tinggi 

B2 Kurikulum Pengajian Islam/Pendidikan 
Moral berkesan dalam membentuk pelajar 
yang mematuhi peraturan-peraturan disiplin 
di Politeknik 

4.44 .674 Tinggi 

B3 Kurikulum Pengajian Islam /Pendidikan 
Moral berkesan dalam membentuk pelajar 
yang sentiasa menghargai jasa 

4.51 .608 Tinggi 

B4 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar yang 
menggunakan bahasa sopan ketika 
berkomunikasi dengan kawan dan pensyarah 

4.61 .586 Tinggi 
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B5 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar yang 

             berpewatakan baik dan mulia 

4.56 .640 Tinggi 

 

B6 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar yang 
bersikap positif dan proaktif dalam kelas 

4.50 .643 Tinggi 

B7 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar yang 
berkeyakinan dan tidak mudah terpengaruh 
dengan budaya Barat yang bertentangan 
dengan agama 

4.48 .718 Tinggi 

B8 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar yang 
sentiasa mengamalkan nilai-nilai murni dalam 
kehidupan harian 

4.50 .666 Tinggi 

B9 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar  yang 
tetap pendirian dalam mempertahankan 
keputusan yang berlandaskan kepada agama 

4.55 .568 Tinggi 

B10 Kurikulum Pengajian Islam/Pendidikan Moral 
berkesan dalam membentuk pelajar yang 
mempunyai semangat juang yang tinggi 

4.47 .643 Tinggi 

 

 
Objektif pertama kajian ini adalah mengenal pasti tahap pemahaman pelajar terhadap 
kurikulum Pengajian Islam dan Pendidikan Moral. Item 4 pada bahagian B iaitu “Kurikulum 
pengajian Islam/pendidikan Moral berkesan dalam membentuk pelajar yang menggunakan 
bahasa sopan ketika berkomunikasi dengan kawan dan pensyarah” menunjukkan skor min yang 
tertinggi pada bahagian ini. Min item 4 adalah min = 4.61, sisihan piawai = 0.586 iaitu berada 
pada tahap tinggi. Kenyataan kajian Abu Dzar Ahmad et al. (2021) menyokong dapatan ini, 
bahawa dalam percakapan dan menyampaikan mesej seseorang individu perlu menggunakan 
kesantunan berbahasa dalam komunikasi. Penggunaan bahasa yang sopan dapat mencerminkan 
seseorang ke arah kebaikan. Menurut kenyataan Ahmad Fuad et al. (2020), penggunaan bahasa 
yang sopan adalah perkara asas dan penting dalam berkomunikasi dan ianya menggambarkan 
ketinggian adab, akhlak dan sahsiah dalam sesebuah masyarakat. Min keseluruhan pada 
bahagian B ialah min = 4.52, sisihan piawai = 0.539 iaitu berada pada tahap yang tinggi. 
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4.3 Tahap Penghayatan Pelajar Terhadap Sahsiah Berkualiti 
 
Jadual 8. Tahap pemahaman pelajar terhadap kurikulum Pengajian Islam dan Pendidikan 

Moral. 
No. 
Item 

Item 
Skor 
Min 

Sisihan 
Piawai 

Tahap 
Interprestasi 

C1 Saya beramal dengan sifat sabar dalam 
menjalankan tugasan yang diberikan oleh para 
pensyarah 

4.29 .644 Tinggi 

C2 Bersikap jujur menjadi amalan saya dalam 
pergaulan 

4.28 .639 Tinggi 

C3 Saya sentiasa bekerjasama dengan kawan- 
kawan dalam menyiapkan kerja kursus yang 
diberikan oleh pensyarah 

4.47 .595 Tinggi 

C4 Saya sentiasa menepati janji 4.02 .762 Tinggi 
C5 Saya sentiasa bersifat rendah diri terhadap 

rakan sebaya 
4.26 .699 Tinggi 

 

C6 Saya sangat bersimpati kepada rakan sekiranya 
mereka berdepan dengan masalah 

4.51 .557 Tinggi 

C7 Saya sentiasa patuh kepada arahan pensyarah 4.40 .624 Tinggi 
C8 Saya sentiasa menjaga bahasa dan tutur kata di 

Politeknik 
4.23 .728 Tinggi 

C9 Saya sentiasa menjaga adab dan batas 
pergaulan saya di Politeknik 

4.36 .617 Tinggi 

C10 Saya mengamalkan kebersihan diri di dalam 
  kehidupan saya di Politeknik  

4.59 .550 Tinggi 

 

Hasil dapatan kajian item 10 pada bahagian ini iaitu “Saya mengamalkan kebersihan diri di 
dalam kehidupan saya di Politeknik” menunjukkan skor min yang paling tinggi untuk bahagian 
C. Nilai min item ini berada pada tahap tinggi iaitu min = 4.59, sisihan piawai = 0.550. Menurut 
Shahzad Bashir dan Sarfraz Masih (2018), amalan kebersihan adalah perkara yang utama agar 
dapat menikmati gaya hidup yang sihat dan baik. Kebersihan berkait rapat dengan sikap 
individu. Dapatan kajian ini didapati turut selari kajian Hasbullah Mat Daud et al. (2020), 
bahawa melalui pembelajaran sosial, ianya dapat mempengaruhi pembentukan sahsiah pelajar. 
Min keseluruhan bagi bahagian C ialah min = 4.34, sisihan piawai = 0.480 iaitu berada pada 
tahap yang tinggi. 
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4.4 Hubungan Antara Kurikulum Pengajian Islam dan Pendidikan Moral dengan 
Pembentukan Sahsiah Pelajar 

 
Jadual 9. Hubungan antara kurikulum Pengajian Islam dan Pendidikan Moral dengan 

  pembentukan sahsiah pelajar. 

  
Pemahaman Kurikulum 

Pengajian Islam dan 
Pendidikan Moral 

Pembentukan 
Sahsiah Pelajar 

Pemahaman 
Kurikulum Pengajian 

Islam dan 
   Pendidikan Moral 

Korelasi Person  
Sig. (1-tailed)  

N 

1 
 

137 

0.585**  
0.000  
137 

** Signifikan pada aras keyakinan 0.01 (1-tailed). 
 
Jadual 9 menunjukkan terdapat hubungan signifikan yang kuat antara pemboleh ubah 
pemahaman pelajar terhadap kurikulum Pengajian Islam dan Pendidikan Moral dengan tahap 
penghayatan pelajar terhadap sahsiah berkualiti iaitu (r=0.585**, p=<0.05). Menurut Sh. 
Noohidayah Syed Aziz et al. (2022), dalam menjayakan peribadi sahsiah yang murni, 
pembelajaran yang mantap dan berterusan oleh semua pihak sangat diperlukan. Dapatan ini 
turut disokong dengan kenyataan Hasbullah Mat Daud et al. (2020), bahawa pendidikan adalah 
elemen utama dalam pembentukan sahsiah yang berkualtiti dalam diri pelajar. Tujuan 
pendidikan akhlak dalam pembelajaran sosial adalah berperanan melahirkan masyarakat yang 
dilengkapi budi pekerti yang tinggi dengan nilai-nilai keagamaan. Pendidikan akhlak adalah 
wajib dipelajari bagi semua lapisan masyarakat terutamanya golongan remaja dan pelajar. 
 

5. Kesimpulan 
 
Kajian ini menjelaskan bahawa pelajar dapat dipengaruhi oleh kurikulum Pengajian Islam dan 
Pendidikan Moral dalam membentuk peribadi sahsiah yang lebih sempurna. Hasil dapatan 
menunjukkan kurikulum Pengajian Islam dan Pendidikan Moral adalah salah satu teras utama 
dalam pembentukan sahsiah pelajar. Seorang pensyarah juga berperanan penting membimbing 
pelajar dalam memberi kefahaman tentang pendidikan akhlak agar nilai murni dapat diamalkan 
dalam kehidupan, seterusnya diterjemahkan dalam perbuatan seharian pelajar. Pelajar perlulah 
didedahkan dengan ilmu-ilmu dan konsep-konsep pendidikan akhlak dan sahsiah seperti yang 
terkandung dalam kursus Pengajian Islam dan Pendidikan Moral. Pengkaji mengharapkan 
kajian ini dapat dijadikan garis panduan dan sumber rujukan dalam meningkatkan lagi 
kesedaran pelajar dalam penghayatan pembentukan sahsiah yang berkualiti. Selain itu, pelajar 
juga diharapkan dapat mengamalkan ilmu asas pendidikan akhlak dalam kurikulum Pengajian 
Islam dan Pendidikan Moral seterusnya menyumbang ke arah pembentukan sahsiah pelajar 
yang berkualiti. 
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Penghargaan 
 
Setinggi-tinggi penghargaan kepada semua responden kerana telah meluangkan masa, 
melengkapkan semua soalan dalam borang soal selidik yang diberikan. Terima kasih diucapkan 
kepada International Conference on Research and Innovation in Sustainable Cities (ICRISC 
2022) anjuran Politeknik Ungku Omar dan Universiti Kebangsaan Malaysia dengan kerjasama 
Universitas Muhammadiyah Yogyakarta, Indonesia kerana menyediakan platform ini sehingga 
berjaya dibentang dan diterbitkan. Penghargaan juga diucapkan kepada semua pensyarah 
kursus Unit Pendidikan Islam, Politeknik Mukah yang terlibat sehingga terhasilnya kertas 
kajian ini. 
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Abstrak: Dalam pelaksanaan Pelan Pembangunan Pendidikan Malaysia (PPPM) 2013-2025 
menekankan aspek kemahiran berfikir aras tinggi (KBAT) sebagai pembaharuan sistem sistem 
pendidikan di Malaysia. Seperti yang kita sedia maklum KBAT merupakan elemen penting 
diterapkan oleh pensyarah di dalam kelas bagi melahirkan generasi yang dapat merangsang 
pemikiran aras tinggi. Setiap pelajar haruslah menguasai KBAT dalam meningkatkan aras  
pengetahuan, menyelesaikan masalah seperti mana keadaan yang sebenar. Dengan adanya 
KBAT mendorong pelajar didedahkan untuk menghasilkan daya cipta yang kreatif serta 
didedahkan dengan pengajaran yang boleh merangsang pemikiran pelajar berfikir secara luar 
kotak. Pelajar menyelesaikan masalah yang telah diberikan kepada pelajar melalui pertukaran 
idea di dalam kumpulan untuk menghasilkan satu produk yang baharu. Pendekatan 
pembelajaran berasaskan projek dapat meransang kemahiran KBAT pelajar dalam 
menyelesaikan masalah dalam satu kumpulan. Kajian ini bertujuan untuk mengkaji sejauh 
mana penguasaan KBAT dalam pembelajaran berasaskan projek melalui kursus Penghayatan 
Etika dan Peradaban di Politeknik Mukah. Dalam kajian ini menggunakan metodologi kajian 
berbentuk kuantitatif yang menggunakan borang soal selidik. Borang soal selidik diisi melalui 
perisian google form untuk dijawab oleh responden kajian. Responden kajian ini terdiri             
daripada 159 orang pelajar yang mengambil kursus Penghayatan Etika dan Peradaban di 
Politeknik Mukah. Persampelan rawak mudah telah digunakan untuk pemilihan responden 
kajian ini. Data kajian ini menggunakan perisian Statistical Package for Social Science (SPSS) 
versi 26.0. untuk menganalisis data. Penguasaan KBAT pelajar dalam pembelajaran berasaskan 
projek dalam kajian ini mencapai min tinggi. Oleh itu, pensyarah diharap dapat 
mempelbagaikan kaedah pengajaran dan pembelajaran dalam penguasaan KBAT pelajar 
khususnya dalam pembelajaran berasaskan projek. 
 
Keywords: kemahiran berfikir aras tinggi ; pembelajaran berasaskan projek ; Politeknik 
Mukah 

1. Pengenalan 

Kemahiran berfikir adalah satu aspek yang mempengaruhi dalam sistem pendidikan pada masa 
kini. Dalam Falsafah Pendidikan Negara (FPK) kemahiran berfikir ditekankan selaras dengan 
kurikulum Pendidikan dengan perkembangan pembelajaran abad ke-21.KBAT digunakan 
untuk meningkatkan kemahiran berfikir pada pelajar untuk bersaing ke peringkat global pada 

mailto:faqeriah@pmu.edu.my
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masa kini. Manusia dikurniakan akal berbeza dengan makhluk lain supaya dapat berfikir 
tentang kehidupan di muka bumi ini. Sehubungan dengan itu, manusia digalakkan berfikir 
untuk mengkaji ciptaan Allah di muka bumi ini selaras dengan pendidikan pada masa kini.  
Dalam pendidikan alaf baharu 21 dan industri 4.0 pelajar diberi pendedahan merangkumi aspek 
pengetahuan, kemahiran berfikir secara kritis dan boleh menguasai kemahiran komunikasi 
antara pelajar dengan pelajar yang lain. (W. Setya at al 2021). KBAT  diperkenalkan dalam 
Kurikulum pendidikan  supaya dapat melahirkan pelajar yang berkualiti selaras dengan 
kehendak Pendidikan abad ke-21 supaya mereka dapat menguasai kemahiran selaras dengan 
kehendak pendidikan pada masa kini.(Norizzathy Agir dan Mohd Effendi 2022). KBAT harus 
dipupuk dan didedahkan kepada pelajar supaya mereka boleh mempelajari menyelesaikan 
masalah dengan baik melalui lontaran idea yang pelbagai dalam kumpulan dalam pengajaran 
dan pembelajaran. 

 
Kepentingan Pendidikan dan latihan teknikal dan vokasional (TVET) adalah untuk 
melengkapkan pelajar dari sudut kemahiran teknikal di samping dapat membentuk jati diri 
seseorang pelajar. Dengan adanya KBAT dapat membantu pelajar sebagai pekerja mahir  
kerana mereka telaah didedahkan dengan KBAT dalam pengajaran dan pembelajaran. 
Kemahiran utama bagi pelajar TVET supaya memberi peluang pekerjaan kepada mereka. 
(Norizzathy Agir dan Mohd Effendi (2022). Menurut (Talhah, Aminudin & Ahmad 2019) 
mengatakan KBAT dapat melahirkan pelajar yang berdaya saing dan menciptakan sesuatu 
yang baharu. Melalui KBAT dapat melahirkan seseorang pelajar yang boleh memenuhi 
kehendak pendidikan TVET pada masa kini. 

 
Dalam kajian ini masih terdapat perbezaan yang perlu yang perlu diketengahkan bagi 
meningkatkan penguasaan KBAT dalam kalangan pelajar melalui pembelajaran berasaskan 
projek dalam Kursus Umum khususnya di Politeknik. Justeru, kajian penguasaan kemahiran 
KBAT terhadap penguasaan kemahiran berfikir (PBP) dalam kursus Penghayatan Etika dan 
Peradaban dapat melihat penambahbaikan kepada pengajaran dan pembelajaran di dalam kelas 
hasil daripada kajian ini. Selain itu dapat memberi manfaat kepada pensyarah yang mengajar 
kursus ini dalam mempelbagaikan penilaian kerja kursus pelajar melalui PBP. Kertas kajian ini 
bertujuan adalah untuk mengenalpasti penguasaan KBAT pelajar melalui pembelajaran 
berasaskan projek dalam Kursus Penghayatan Etika dan Peradaban di Politeknik, 
mengenalpasti kesediaan pelajar dalam melaksanakan KBAT dalam pembelajaran berasaskan 
projek serta mengenalpasti hubungan KBAT dengan kesediaan melaksanakan KBAT dalam 
pembelajaran berasaskan projek. 

 
Objektif Kajian  
 
1.  Mengenal pasti penguasaan kemahiran berfikir aras tinggi (KBAT) pelajar dalam 
     Pembelajaran berasaskan projek 
2.  Meninjau kesediaan pelajar dalam melaksanakan KBAT dalam pembelajaran  berasaskan 

projek 
3.  Mengkaji hubungan penguasaan KBAT dengan kesediaan melaksanakan KBAT dalam 

pembelajaran berasaskan projek. 
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2. Tinjauan Literatur 

2.1 Konsep Kemahiran berfikir Aras Tinggi 
 
Dalam kajian Faizah et al. (2021) hasil kajian menunjukkan faktor jantina mempengaruhi 
pencapaian yang baik terhadap pencapaian dalam di dalam kelas. Ini disokong oleh Nasyimah 
Ismail and Zamri Mahamod (2016) mengatakan guru mempengaruhi yang tinggi dalam proses 
interkasi dengan pelajar melalui pembelajaran kolaboratif. KBAT dapat meningkat kefahaman 
pelajar dan pengukuhan penguasaan pembelajaran dengan menggunakan pemikiran yang lebih 
tinggi. Mohd Syaubari et al. (2022) guru   boleh mempelbagaikan kaedah pedadogi untuk 
meningkatkan kemahiran KBAT guru dan menaplikasi dalam pengajaran utk pelajar. Ini 
disokong oleh Mohd Syaubari, Mazarul, Mohd Ridhuan (2022) pengajaran guru mengunakan 
virtual learning dapat memberi kefahaman kepada pelajar sekaligus dapat mencuba 
pembelajaran yang baharu serta memberi motivasi Oleh itu, pelbagai kaedah yang boleh 
digunakan oleh guru di kalangan pelajar di dalam kelas supaya pelajar dapat mencuba sesuatu 
yang baharu untuk mereka menerokai dengan lebih mendalam. Dengan itu, pelajar berani 
mencuba sesuatu yang baharu untuk menghasilkan sesuatu yang lebih kreatif dan inovatif. 
 
2.2 Konsep Pembelajaran Berasaskan Projek (PBP) 
 
Pembelajaran berasaskan projek dapat mendedahkan pelajar kepada dunia luar dan mencari 
pengalaman sebenar dan merangsang pemikiran pelajar serta berfikir ke hadapan. Suppiah, Irna 
Patricia, Norazilawati et al. (2019). Perkongsian lontaran pelbagai idea dan pendapat masing-
masing dalam kumpulan secara “hands on” melalui pembelajaran berasaskan projek bagi 
memupuk KBAT melalui kaedah pengajaran dan pembelajaran oleh guru. Kaedah PBP 
memberi hubungan yang sangat baik kepada pelajar yang merangkumi sikap yang positif dalam 
menyelesaikan masalah (Noor Erma dan Kwan 2017). Ini disokong oleh Chong Oi Min dan 
Mohammad Tahir (2021) menunjukkan bahawa penggunaan kaedah PBP dapat memberi 
impak yang baik kepada pelajar kerana mereka dapat menjayakan sesuatu projek dengan 
berkesan. Oleh itu, KBAT dalam PBP mendedahkan pelajar tentang pengalaman untuk mereka 
menerokai sesuatu yang baharu. 
 

3. Metodologi Kajian 

 
Reka bentuk kajian yang digunakan adalah berbentuk kuantitatif yang melibatkan 159 orang 
pelajar semester satu sesi 2:2021/2022 yang mengambil kursus Penghayatan Etika dan 
Peradaban di Politeknik Mukah, Sarawak menggunakan borang soal selidik melalui perisian 
google form sebagai intrumen kajian. Othman Lebar (2009) menyatakan kajian kuantitatif ialah 
kajian seseorang untuk mengetahui sesuatu hasil kajian. Borang soal selidik ini telah diadaptasi 
daripada kajian Fatin Izati (2022) dan Tuan Rahayu, Mohd Aderi, Mohd Isa (2017) serta 
diubahsuai bersesuaian dengan tajuk kajian. Soal selidik ini terdiri daripada empat bahagian 
iaitu Bahagian A berkaitan latar belakang responden, Bahagian B Penguasaan KBAT pelajar 
dalam PBP dan Bahagian C-Kesediaan pelajar dalam. Dalam kajian ini, penyelidik 
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menggunakan Skala Likert Lima Mata yang diberi nilai 1 hingga 5 iaitu 1=Sangat Tidak Setuju, 
2= Tidak setuju, 3= Kurang Setuju, 4= Setuju dan 5=Sangat setuju 
 
Pekali Alpha Cronbach telah digunakan bagi mengukur kebolehpercayaan kajian ini yang 
diperoleh ialah 0.961.Mengikut Mohd Konting (1993) nilai pekali 0.70-0.99 adalah nilai 
Cronbach Alpha tahap yang terbaik. Dalam kajian ini menggunakan borang soal selidik yang 
menggunakan Statistical Package for Social Science (SPSS) versi 26.0. Dalam bahagian 
demografi responden kajian ini menggunakan deskriptif untuk bagi menerangkan demografi 
sampel kajian seperti peratus dan frekuensi pelajar yang terlibat dalam kajian. Dalam kajian ini 
juga menggunakan skor min dalam bahagian  B dan C. Manakala untuk bahagian hubungan 
menggunakan korelasi pearson. Berikut merupakan nilai skor min kepada tiga tahap. 
 

                                                       Jadual 1. Nilai skor min 

Nilai Skor Min Tahap 
1.00-2.33 
2.34-3.67                                

Rendah 
Sederhana 

3.68-5.00 Tinggi 
 

4. Dapatan Kajian 

4.1 Demografi Responden 
 
Seramai 159 pelajar yang menjadi responden serta mengambil kursus Penghayatan Etika dan 
Peradaban dalam kajian ini. Lima jabatan akademik yang terpilih merangkumi iaitu Jabatan 
Perdagangan, Jabatan Kejuruteraan Awam, Jabatan Kejuruteraan Elektrik, Jabatan 
Kejuruteraan Mekanikal dan Jabatan Teknologi Maklumat dan Komunikasi bagi sesi 
2:2021/2022. Kaedah persampelan rawak digunakan dalam pemilihan responden dari kelima-
lima jabatan yang ditawarkan di Politeknik Mukah, Sarawak. Berikut merupakan taburan 
kekerapan responden dari segi demografi. 

 
Jadual 2:  Taburan Kekerapan Responden  

Ciri Demografi  N Peratus% 
Jantina Lelaki 64 40.3 

 Perempuan 95 59.7 
Bidang Pengajian Jabatan Perdagangan 61 38.4 

 Jabatan Kejuruteraan Awam 25 15.7 
 Jabatan Kejuruteraan Elektrik 31 19.5 
 Jabatan Kejuruteraan Mekanikal 14 8.8 
 Jabatan Teknologi Maklumat dan 

Komunikasi 
28 17.6 

 
Hasil data ini responden ini telah didominasi oleh responden perempuan iaitu sebanyak 59.7% 
(95) berbanding responden lelaki iaitu 40.3% (64). Majoriti responden dalam kajian ini adalah 
pelajar daripada Jabatan Perdagangan iaitu sebanyak 38.4% (61). Seterusnya pelajar daripada 
Jabatan Kejuruteraan Elektrik iaitu 19.5% (31). Diikuti responden daripada Jabatan Teknologi 
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Maklumat dan Komunikasi sebanyak 17.6% (28). Seterusnya daripada Jabatan Kejuruteraan 
Awam sebanyak 15.7% (25) dan akhir sekali yang terakhir daripada responden Jabatan 
Kejuruteraan Mekanikal iaitu 8.8% (8). 

 

4.2 Penguasaan KBAT pelajar dalam pembelajaran berasaskan projek bagi kursus 
Penghayatan Etika dan Peradaban 

 
Dalam kajian ini analisis deskriptif yang menggunakan min dan sisihan piawai bagi 
menentukan penguasaan KBAT pelajar dalam pembelajaran berasaskan projek seperti Jadual 
2. Hasil kajian terhadap 10 item bahagian B memperolehi min di antara 4.01 sehingga 5.00. 
Min yang paling tertinggi berkaitan dengan saya dapat menyelesaikan tugasan dalam 
pembelajaran berasaskan projek melalui kerjasama antara dalam kumpulan dengan skor (min 
= 4.48, sp = 0.604). Bagi item kedua yang tertinggi adalah berkaitan saya melibatkan diri secara 
aktif dalam kumpulan pembelajaran semasa pembelajaran berasaskan projek dengan skor (min 
= 4.45, sp = 0.559) dan item ketiga tertiinggi adalah berkaitan saya memberi sumbangan 
pendapat dan idea dalam kumpulan semasa pembelajaran berasaskan projek dengan skor (min 
= 4.44, sp = 0.558 ). 
 
Min yang terendah berkaitan “saya akan mengemukakan soalan yang meminta penjelasan 
terhadap sesuatu yang kurang difahami dalam PBP dengan nilai ( min = 4.06, sp = 0.748 ). 
Bagi skor kedua terendah adalah item B6 iaitu “saya boleh mengemukan pendapat tentang 
projek yang telah diberikan” dengan nilai ( min = 4.18, sp = 0.634 ).  Item B5 berkaitan  saya 
berkeyakinan ketika mengemukan pendapat dalam pembelajaran berasaskan projek dengan 
nilai ( min = 4.20, sp = 0.644 ). Dengan ini menunjukkan bahawa penguasaan KBAT pelajar 
dalam pembelajaran berasaskan projek mencapai min tinggi. Keseluruhan min bagi bahagian 
B mencapai ( min = 4.32, sp 0.487 ). 
 

Jadual 3: Penguasaan KBAT melalui pembelajaran berasaskan projek 
Bil. Pernyataan Min SP Tahap 

Interprestasi 
B1 Saya melibatkan diri secara aktif dalam kumpulan 

pembelajaran semasa pembelajaran berasaskan 
projek 

4.45 0.559 Tinggi 
 
 

B2 Saya memberi sumbangan pendapat dan idea dalam 
kumpulan semasa pembelajaran berasaskan projek 

4.44 0.558 Tinggi 

B3 Saya berusaha untuk menghasilkan video 
persembahan projek yang kreatif dan menarik 

4.40 0.616 Tinggi 

B4 Saya berani mengemukan idea-idea baharu dalam 
pembelajaran berasaskan projek 

4.26 0.660 Tinggi 

B5 Saya berkeyakinan ketika mengemukan pendapat 
dalam pembelajaran berasaskan projek 

4.20 0.644 Tinggi 

B6 Saya boleh mengemukan pendapat tentang projek 
yang telah diberikan 

4.18 0.634 Tinggi 

B7 Saya berjaya meluahkan idea saya berkaitan 
pembelajaran berasaskan projek 

4.28 0.618 Tinggi 

B8 Saya akan mengemukan soalan yang meminta 
penjelasan terhadap sesuatu yang kurang difahami 
dalam PBP 

4.06 0.748 Tinggi 
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B9 Saya berkongsi pendapat dan idea bersama kawan 
sekumpulan yang lain dalam penghasilan projek 

4.43 0.641 Tinggi 

B10 Saya dapat menyelesaikan tugasan dalam 
pembelajaran berasaskan projek melalui kerjasama 
antara dalam kumpulan 
Purata Min                                                        

4.48 
 
 
4.32 

0.604 
 
 
0.487 

Tinggi 
 
 

Tinggi 
 

4.3 Kesediaan pelajar dalam melaksanakan KBAT dalam pembelajaran berasaskan 
projek 

 
Analisis deskriptif yang melibatkan min dan sisihan piawai dijalankan untuk menentukan tahap 
penguasaan KBAT pelajar dalam pembelajaran berasaskan projek seperti Jadual 2. Jadual 3 
menunjukkan kesediaan pelajar dalam melaksanakan KBAT dalam pembelajaran berasakan 
projek mencapai purata min yang tinggi iaitu mencapai nilai min = 4.173, sp = 0.538.  Aspek 
saya bersedia untuk mengemukakan soalan ketika sesi pembelajaran menggunakan KBAT 
dalam pembelajaran berasaskan projek menunjukkan nilai min yang paling rendah iaitu 4.09, 
sp = 0.664. Seterusnya item C2 mencapai nilai min yang kedua rendah iaitu ( min = 4.11, sp = 
0.646 ) yang berkaitan dengan saya sedia mengambil bahagian semasa sesi soal jawab 
menggunakan KBAT dalam pembelajaran berasaskan projek. Item C9 berkaitan saya bersedia 
menggunakan KBAT untuk meningkatkan kefahaman saya dalam pembelajaran berasaskan 
projek mencapai nilai min yang tertinggi dengan nilai ( min = 4.25, sp = 0.571 ). Diikuti item 
C10 yang mencapai nilai min kedua tertinggi iaitu berkaitan saya bersedia untuk mencuba 
tugasan yang diberikan oleh pensyarah dengan menggunakan KBAT dalam pembelajaran 
berasaskan projek dengan nilai    ( min = 4.23, sp 0.646 ).  Ini menunjukkan bahawa pelajar-
pelajar mempunyai kesediaan dalam melaksanakan KBAT dalam pembelajaran berasaskan 
projek. 
 
 

Jadual 4: Penguasaan KBAT melalui pembelajaran berasaskan projek 
Bil. Pernyataan Min SP Tahap 

Interprestasi 
C1 Saya bersedia mengambil bahagian menggunakan 

KBAT dalam pembelajaran berasaskan projek 
4.16 0.632 Tingi 

C2 Saya sedia mengambil bahagian semasa sesi soal 
jawab menggunakan KBAT dalam pembelajaran 
berasaskan projek 

4.11 0.646 Tinggi 

C3 Saya bersedia mengambil bahagian dalam 
kumpulan menggunakan KBAT dalam 
pembelajaran berasaskan projek 

4.18 0.645 Tinggi 

C4 Saya bersedia untuk mengemukakan soalan ketika 
sesi pembelajaran menggunakan KBAT dalam 
pembelajaran berasaskan projek 

4.09 0.664 Tinggi 

C5 Saya  bersedia menggunakan KBAT dalam 
pembelajaran berasaskan projek 

4.17 0.598 Tinggi 
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C6 Saya bersedia menjawab soalan pengukuhan 
menggunakan KBAT hasil pembelajaran berasaskan 
projek 

4.18 0.635 Tinggi 

C7 Saya bersedia menggunakan KBAT dalam kerja 
kumpulan 

4.19 0.608 Tinggi 

C8 Saya bersedia menggunakan KBAT untuk 
menyelesaikan tugasan dalam pembelajaran 
berasaskan projek 

4.17 0.576 Tinggi 
 
 

C9 Saya bersedia menggunakan KBAT untuk 
meningkatkan kefahaman saya dalam pembelajaran 
berasaskan projek 

4.25 0.571 Tinggi 

C10 Saya bersedia untuk mencuba tugasan yang 
diberikan oleh pensyarah dengan menggunakan 
KBAT dalam pembelajaran berasaskan projek 
Purata Min 

4.23 
 
 
4.73 

0.646 
 
 
0.538 

Tinggi 
 
 

Tinggi 

 
 
4.4 Hubungan antara Penguasaan KBAT dan kesediaan melaksanakan KBAT dalam 

pembelajaran berasaskan projek 
 

Jadual 3. Hubungan antara Penguasaan KBAT dan kesediaan melaksanakan KBAT dalam 
pembelajaran berasaskan projek 

Dimensi 
 

Penguasaan KBAT  
Kesediaan 

melaksanakan 
KBAT 

Penguasan KBAT 
Korelasi Person 

Sig. (1-tailed) 
N 

1 
 

159 

0.728** 
0.000 
159 

Kesediaan melaksanakan  
KBAT 

 
Korelasi Person 

Sig. (1-tailed) 
N 

 
0.728** 
0.000 
159 

 
1 
 

159 
** Signifikan pada aras keyakinan 0.01 (1-tailed). 

 
 
Jadual 3 menunjukkan hasil analisis korelasi yang menyatakan bahawa terdapat hubungan yang 
kukuh di antara pembolehubah penguasaan KBAT dengan pembolehubah kesediaan 
melaksanakan KBAT nilai pekali korelasinya ialah r = 0.728**, p < .000. Ini bermakna 
penguasaan KBAT mempunyai hubungan yang kuat dengan kesediaan dalam melaksanakan 
KBAT dalam pembelajaran berasaskan projek. Pelajar dapat mencapai penguasaan KBAT 
dengan kesediaan melaksanakan KBAT. Pensyarah boleh mempelbagaikan kaedah pengajaran 
dan pembelajaran di dalam kelas supaya pelajar dalam keadaan bersedia dalam melaksanakan 
KBAT dalam pembelajaran berasaskan projek. Hubungan yang positif ini memberi impak yang 
besar kepada pelajar dalam melahirkan pelajar yang kreatif, inovatif selaras dengan 
pembelajaran abad ke-21 pada masa kini. 
 



  
2022 Jurnal Kejuruteraan, Teknologi dan Sains Sosial 

Vol. 8 Issue 1 (Special Issue – ICRISC2022) 
International Conference on Research and Innovation in Sustainable Cities @ PUO 

 
 

JKTSS | eISSN: 27166848 

390 
 

5. Perbincangan Dapatan Kajian 

Hasil kajian yang berkaitan penguasaan KBAT pelajar dalam pembelajaran berasaskan projek 
menunjukkan min pada tahap tinggi. Ini dapat dibuktikan min keseluruhan adalah mencapai 
4.32 bagi penguasaan KBAT pelajar dalam pembelajaran berasaskan projek. Ini bertepatan 
dengan kajian Mohd Syaubari (2018) KBAT perlu digunakan untuk menghasilkan pengajaran 
dan pembelajaran yang berkesan. Melalui kajian Nur Athirah Ariffin dan Faridah Yunus (2017) 
pengajaran dan pembelajaran seiring dengan KBAT sekaligus dapat meningkat kemahiran 
berfikir pelajar. Berdasarkan analisis yang dijalankan penglibatan pelajar dengan ahli-ahli 
kumpulan yang lain membantu dalam penguasaan KBAT kerana mereka mereka dapat 
bekerjasama dalam satu kumpulan dengan memberi sumbangan dan idea yang pelbagai dalam 
satu kumpulan. Menurut Hima et al. (2019) pelajar lebih mudah memahami dengan adanya 
pembelajaran secara kumpulan kerana dapat bertukar-tukar idea serta dapat menerima 
pandangan yang berbeza di antara satu sama lain. Sehubungan dengan itu, pembelajaran 
berasaskan projek ini dapat memberi manfaat kepada dunia pendidikan  dengan mendedahkan 
pengajaran dan pembelajaran secara kolaboratif  dan teknik “hands on” dapat memberi pelajar 
didedahkan KBAT di kalangan pelajar. 
Seterusnya aspek kesediaan melaksanakan KBAT menunjukkan pengaruh yang tinggi. Nilai 
min keseluruhan bagi aspek kesediaan melaksanakan KBAT mencapai (min 4.73, sp .538). Ini 
mengambarkan pelajar perlu diberi perhatian terhadap persediaan melaksanakan KBAT dalam 
pembelajaran berasaskan projek. Apabila pelajar bersedia dalam pelaksanaan mereka berminat 
untuk bergiat aktif dalam pembelajaran oleh pensyarah. Hal ini disokong Tuan Rahayu, Mohd 
Aderi, Mohd Isa Hamsah (2017) Perilaku dan pengetahuan sedia ada mempengaruhi 
persediaan pelajar sebelum memulakan pembelajaran. Sehubungan dengan itu juga, amalan 
kreativiti guru secara tidak langsung dapat membangunkan prestasi pencapaian pelajar dengan 
lebih berkesan. Ini disokong dalam kajian oleh Razila Kasmin et al. (2019) guru mempunyai 
pengaruh dan peranan penting dalam meningkatkan komitmen murid terhadap pelajaran 
mereka. Tajularipin Sulaiman et al. (2017) menunjukkan bahawa guru harus menerapkan 
amalan pengajaran yang kreatif supaya dapat meningkatkan mutu dan kualiti pembelajaran 
kepada pelajar. 
 
Dari aspek hubungan penguasaan KBAT dan persediaan pelaksanaan KBAT hasil kajian 
menjelaskan bahawa ianya saling mempengaruhi antara satu sama lain. Kajian ini 
membuktikan terdapat wujudnya hubungan signifikan yang kuat mempengaruhi penguasaan 
pelaksanaan KBAT pelajar. Hubungan korelasi ini dapat dilihat sama ada ianya dapat 
mempengaruhi kesan dalam kajian yang dijalankan. 
 
Cadangan Kajian Lanjutan 
 
Penyelidik mencadangkan beberapa kajian yang boleh dikaji pada masa akan datang. Antara 
cadangan tersebut ialah: 
 

i. Kajian berbentuk kualitatif ini boleh dijalankan melibatkan pelajar-pelajar di Politeknik 
Mukah. Pada masa akan datang kajian ini boleh diperluaskan melibatkan Politeknik-
Politeknik lain. 

 
ii. Kajian tinjauan ini tentang penguasaan KBAT pelajar dalam pembelajaran berasaskan 
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projek hanya melibatkan pelajar sahaja. Kajian melibatkan pensyarah Politeknik juga 
boleh dilaksanakan. 

 
iii. Kajian mix method iaitu kajian berbentuk kualitatif dan kuantitatif. Data boleh 

diperoleh melalui borang soal selidik dan temubual pelajar. 
 

iv. Selain itu, pengkaji berikut juga boleh mengkaji kursus-kursus yang lain supaya dapat 
mengetahui data penguasaan KBAT dari pelbagai kursus yang berlainan di Politeknik. 

 

6. Kesimpulan 

Secara umumnya, kajian ini meninjau penguasaan KBAT pelajar dalam pembelajaran 
berasaskan projek. Penguasaan pelajar ditinjau dari aspek penguasaan dan kesediaan 
pelaksanaan KBAT dalam pembelajaran berasaskan projek mencapai min tinggi. Hubungan 
penguasaan  KBAT dan kesediaan dalam melaksanakan KBAT adalah positif. Kedua-dua 
aspek ini penting dalam menjayakan penguasaan KBAT terhadap pelajar. Elemen KBAT perlu 
diterapkan semasa proses pengajaran dan pembelajaras di dalam. Ini selaras dengan penekanan 
KPM bagi melahirkan pelajar yang dapat berdikari dan berdaya saing di peringkat global. 
Semua pihak perlu bekerjasama bagi memastikan KBAT berjaya dilaksanakan dengan baik 
supaya teknik pengajaran dan pembelajaran KBAT selari dengan objektif kebangsaan untuk 
melahirkan generasi muda yang berfikiran kreatif dan kritis akan tercapai. Secara 
keseluruhannya pembelajaran berasaskan projek memberi peluang kepada pelajar secara aktif 
di dalam pembelajaran dan dapat menguasai KBAT dalam kursus yang dipelajari. Pendekatan 
pembelajaran berasaskan projek amat bersesuai dilaksanakan kepada pelajar supaya diberi 
pendedahan secara meluas bagi manfaat dan pecapaian pelajar. Oleh itu, dalam persediaan 
melaksanakan KBAT para pendidik memainkan peranan yang penting dalam menjayakan 
pengajaran dan pembelajaran yang berkesan di dalam kelas dengan amalan kreativiti dalam di 
dalam kelas. Seterus itu dapat   
 
 
Penghargaan 

Penghargaan terima kasih buat responden yang terlibat secara langsung dalam menjayakan 
kajian ini. Tidak lupa juga buat penganjur International Conference on Research and 
Innovation in Sustainable Cities 2022 (ICRISC 2022) kerana memberi peluang kepada kami 
untuk membentangkan kajian yang dihasilkan. Moga kajian ini dapat memberi manfaat kepada 
penyelidik-penyelidik yang lain dalam menghasilkan kajian seperti ini. 
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Abstrak: Sejak penularan wabak Covid-19, pengajaran dan pembelajaran di rumah (PdPR) 
bukanlah perkara yang asing lagi. Kaedah pengajaran dan pembelajaran secara norma baharu telah 
diadaptasikan dalam dunia pendidikan bagi memastkan pelajar tidak ketinggalan menguasai ilmu 
pengetahuan. PdPR atau  dikenali dengan istilah pembelajaran secara dalam talian adalah satu 
bentuk pendidikan di mana elemen utamanya merangkumi pengasingan secara fizikal guru dan 
pelajar semasa sesi pengajaran serta penggunaan pelbagai teknologi untuk memudahkan 
komunikasi antara pelajar-guru dan pelajar-pelajar. Kajian ini dibuat bagi merungkai tahap 
kesediaan pelajar, tenaga pengajar dan ibu bapa terhadap PdPR berdasarkan kepada kajian-kajian 
yang telah dibuat. Ini bagi membolehkan pihak berkepentingan dapat mengkaji dan 
menambahbaik PdPR supaya ia menjadi efektif dan dapat mengurangkan isu keciciran murid 
dalam pelajaran terutamanya di kawasan luar bandar. Sebanyak 31 artikel telah dianalisis bagi 
mencapai objektif kajian. Hasil daripada kajian mendapati pelajar mempunyai kesediaan terhadap 
PdPR di tahap yang sederhana manakala tenaga pengajar dan ibu bapa mempunyai tahap kesediaan 
yang tinggi. Di harapkan penemuan ini akan membantu pihak sekolah dan Institusi Pengajian 
Tinggi di Malaysia untuk meningkatkan kualiti pendidikan secara norma baharu dan melaksanakan  
garis panduan yang jelas khususnya kepada tenaga pengajar. 

Kata kunci: Pembelajaran dalam talian, Kaedah pengajaran dan pembelajaran di rumah 
(PdPR), Tahap kesediaan pelajar dan guru, Penerimaan pelajar 

 

1. Pengenalan 

Semua lapisan masyarakat sering memperkatakan Malaysia menuju wawasan 2020. Tidak kira 
dikalangan pemimpin mahupun dikalangan yang dipimpin, sejak zaman persekolahan lagi anak-
anak akan sentiasa dihujani dengan matlamat serta visi ini. Malaysia pada tahun 2020 memberi 
gambaran sebagai sebuah negara yang membangun, maju serta boleh berdiri setaraf dengan negara 
maju lain seperti Sepanyol, Singapura dan Jepun. Pelbagai teknologi yang mampu memacu negara 

mailto:1dilahmad@puo.edu.my
mailto:2aqilah9780@gmail.com
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ke arah yang lebih maju telah digambarkan oleh pihak-pihak tertentu. Namun, ‘geruh tidak 
berbunyi, malang tidak berbau’, tahun 2020 yang sepatutnya menjadi mimpi indah kepada rakyat 
Malaysia telah menjadi mimpi ngeri bagi seluruh penduduk di dunia dengan kemunculan wabak 
pandemik Covid-19 pada Disember tahun 2019 yang mula dikesan di bandar Wuhan. Wabak 
Covid-19 yang merebak dengan pantas ini mampu meragut jutaan nyawa manusia. Sehingga ke 
hari ini, Malaysia mencatatkan 4.56 juta kes positif covid-19 dan 35,758 kematian (Covid-19 
Malaysia, 2019). 

Bagi mengekang penularan wabak covid-19 ini. Pengumuman Perintah Kawalan Pergerakan 
(PKP) yang berkuat kuasa pada 18 Mac 2020 oleh Yang Amat Berhormat Tan Sri Muhyiddin 
Yassin, Perdana Menteri Malaysia ketika itu (Junhairi Alyasa, 2020). Berikutan dengan itu, banyak 
sektor yang tidak terlibat dengan perkhidmatan penting negara seperti sektor pelancongan, sukan, 
industri kreatif dan sebarang aktiviti yang menyebabkan pengumpulan orang ramai di suatu tempat 
perlu dihentikan beroperasi. Impak dari insiden ini telah memberi kesan yang besar kepada 
ekonomi, sosial dan politik (Leong, 2020). Malahan bidang pendidikan juga turut menerima 
tempias akibat penularan wabak covid-19 ini. Penutupan institusi pendidikan turut diumumkan 
yang melibatkan Institusi Pengajian Tinggi (IPT), sekolah menengah dan sekolah rendah serta 
prasekolah (Syahirah Hani Roslan, 2020). 

Susulan penutupan institusi pendidikan, pelajar dan tenaga pengajar perlu mengadptasi norma 
baharu kaedah pembelajaran iaitu kaedah pengajaran dan pembelajaran di rumah (PdPR). 
Beberapa istilah lain  juga digunakan bagi menerangkan istilah ini termasuklah pengajaran dan 
pembelajaran dalam talian, pembelajaran maya dan e-pembelajaran yang lazimnya dirujuk kepada 
penggunaan teknologi maklumat dan komunikasi rangkaian yang digunakan bagi tujuan 
pengajaran dan pembelajaran. Norma baharu ini membolehkan pelajar untuk belajar dalam 
persekitaran berbeza mengikut kepada keselesaan mereka sendiri, di samping itu tenaga pengajar 
juga  bebas untuk  menyampaikan sesi pengajaran dan pembelajaran di mana-mana sahaja.  

Aspek pendidikan menjadi  faktor utama yang harus dititikberatkan agar negara dapat melahirkan 
modal insan yang cemerlang meskipun Malaysia dilanda penyakit wabak. Dalam konteks ini, 
kajian literatur ini bertujuan mengkaji tahap kesediaan pelajar, tenaga pengajar dan para ibu bapa 
berkaitan proses PdPR. Ini penting bagi memastikan tiada generasi yang tercicir ekoran 
penyampaian pendidikan yang dilakukan secara alaf baharu. Bagi menjawab persoalan ini, satu 
soalan kajian telah dibentuk iaitu Apakah tahap kesediaan pelajar, tenaga pengajar dan ibu bapa 
terhadap pengajaran dan pembelajaran di rumah (PdPR).  

Bagi menjawab persoalan kajian, pencarian literatur telah dijalankan menggunakan pangkalan data 
jurnal antarabangsa yang dapat diakses secara dalam talian untuk memperoleh data dari pelbagai 
sumber yang berlainan. pelbagai menangkap potensi terbesar. Antara pangkalan data yang 
digunakan ialah Google Scholar (www.googlescholar.com), scopus (www.scopus.com) dan, 
ScienceDirect (www.scienceDirect.com). Kata kunci yang digunakan bagi kajian literatur ini ialah 
pembelajaran dalam talian, kaedah pengajaran dan pembelajaran di rumah (PdPR), tahap 
kesediaan pelajar dan guru, penerimaan pelajar, dan lain-lain yang berkaitan. 
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2. Tahap kesediaan Pdpr di kalangan pelajar 

Hasil dari carian yang telah dibuat, untuk mengkaji tahap kesediaan pelajar terhadap pengajaran 
dan pembelajaran dari rumah terdapat 18 artikel telah berjaya diperolehi. Daripada artikel yang 
terpilih, 12 kajian telah dijalankan di Malaysia, dan kajian selebihnya dibuat di Indonesia, Qatar, 
India dan Slovia. Semua artikel yang dipilih diterbitkan dari tahun 2020-2022. Perincian dapatan 
kajian adalah seperti yang ditunjukkan dalam Jadual 1. 

 

Jadual  1: Dapatan kajian kesediaan pelajar terhadap PdPR 
Nama pengkaji Sampel kajian Lokasi kajian Dapatan  kajian 

Mohalik & Sahoo, 
2020 

Pelajar Institusi 
Pengajian Tinggi 

India Tahap kesediaan - tinggi 

Poláková & Klímová, 
2021 

Pelajar sekolah 
Menengah 

Slovakia Tahap kesediaan - tinggi 

Siti Baizura & 
Nurfaradila, 2020 

Pelajar sekolah 
Menengah 

Dungun, Terengganu Kesediaan pelajar berada pada 
tahap tinggi 

Du et al., 2020 Pelajar Institusi 
Pengajian Tinggi 

Qatar Tahap kesediaan - tinggi 

Mohd Zulhasnan et 
al., 2019 

Pelajar Institusi 
Pengajian Tinggi 

Sabah, Malaysia Tahap kesediaan (Pengetahuan, 
kesesuaian dan penerimaan ) - 
Tinggi 

Rafique et al., 2021 Pelajar Institusi 
Pengajian Tinggi 

Pakistan Tahap kesediaan – sederhana 
Terhadap kemudahan – tinggi  

Abdul Aziz Ishak et. 
al.,2020 

Pelajar Institusi 
Pengajian Tinggi 

Pulau pinang, 
Malaysia 

Kesediaan pelajar berada pada 
tahap sederhana 

Nor Aidawati & 
Mazidah, 2021 

Pelajar Institusi 
Pengajian Tinggi 

Terengganu, Malaysia Tahap kemudahan – tinggi 
Tahap kesediaan - sederhana 

Norasyikin & Mohd 
Isa, 2016 

Pelajar Institusi 
Pengajian Tinggi 

Terengganu, Malaysia Tahap kesediaan - sederhana 

Chung et al., 2019 Pelajar Institusi 
Pengajian Tinggi 

Malaysia Tahap kesediaan - sederhana 

Ranganathan et al., 
2021 

Pelajar Institusi 
Pengajian Tinggi 

Malaysia Tahap kesediaan - sederhana 

Siti Balqis & 
Muniroh, 2020 

Pelajar Institusi 
Pengajian Tinggi 

Malaysia Tahap kesediaan - sederhana 

Losius, 2020 Pelajar sekolah 
rendah 

Ranau, Sabah Tahap kesediaan – kurang 
memuaskan 

Magesvaran, 2021 Pelajar sekolah 
Menengah 

Kulim, Kedah Kesediaan pelajar berada pada 
tahap rendah 

Ahmad Al-Munzir 
Ridzuan & Nassir, 
2020 

Pelajar Institusi 
Pengajian Tinggi 

Lahad Datu, Malaysia Terhadap pengetahuan – rendah 
Terhadap kemudahan - rendah 

Arif Widodo et. al. , 
2020 

Pelajar Institusi 
Pengajian Tinggi 

Indonesia Tahap kesediaan - rendah 
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Setelah meneliti kajian terdahulu yang telah dibuat, hasil kajian mendapati tahap kesediaan pelajar 
majoritinya di tahap sederhana. Buktinya diperolehi dari hasil kajian dijalankan oleh Siti Balqis & 
Muniroh, 2020 dimana dapatan kajian menunjukkan ketidaksediaan pelajar dengan kaedah 
pengajaran dan pembelajaran secara norma baharu disebabkan masalah capaian internet yang 
kurang memuaskan terutamanya dikawasan luar bandar. Manakala, dapatan kajian yang dibuat 
oleh Losius, 2020 menunjukkan beberapa isu yang menyebabkan pelajar menghadapi kekangan 
untuk mengikuti PdPR antaranya, tidak mempunyai sebarang rujukan di rumah, berkongsi telefon 
pintar (peranti) dengan ibu bapa, tiada kemudahan komputer di rumah, tidak mahir menggunakan 
peranti,  dan masalah capaian internet. Nor Aidawati & Mazidah, 2021 yang menjalankan kajian 
terhadap tahap kesediaan PdPR dikalangan pelajar Institusi Pengajian Tinggi turut mendapat hasil 
dapatan yang sama iaitu rata-rata pelajar tidak bersedia disebabkan tidak mempunyai akses data 
yang mencukupi dan masalah peranti untuk digunakan sepanjang sesi pengajaran dan 
pembelajaran di rumah. Chung et al., 2019 juga memperoleh hasil dapatan yang sama iaitu rata-
rata pelajar menyatakan cabaran yang paling besar dihadapi oleh mereka ketika PdPR ialah 
masalah jaringan internet, masalah peranti, persekitaran di rumah yang tidak kondusif, dan kurang 
bermotivasi.  

Setelah dianalisa semua kajian yang telah dibuat berkenaan PdPR, masalah capaian internet 
terutamanya di kawasan luar bandar merupakan faktor yang menyumbang kepada tahap kesediaan 
pelajar terhadap PdPR. Luqman Arif Abdul Karim (2020) seperti yang dipetik dalam kajian 
Losius, 2020 menyatakan nisbah jurang internet antara bandar dan luar bandar adalah sebanyak 
70:30, menurut Laporan dari Jabatan Statistik Negara pada tahun 2019, tiada penambahbaikan 
yang dilakukan sepanjang tahun 2014-2016 terhadap jaringan internet dikawasan luar bandar. 

3. Tahap kesediaan PdPR di kalangan tenaga pengajar 

Hasil dari carian yang telah dibuat, untuk mengkaji tahap kesediaan tenaga pengajar terhadap 
pengajaran dan pembelajaran dari rumah terdapat 8 artikel telah berjaya diperolehi. Daripada 
artikel yang terpilih, 4 kajian telah dijalankan di Malaysia, dan tiga (3) kajian selebihnya dibuat di 
Indonesia, dan satu (1) kajian dibuat di Filipina. Semua artikel yang dipilih diterbitkan dari tahun 
2020-2022. Dapatan kajian secara perincian adalah seperti yang ditunjukkan dalam Jadual 2 . 

 

 

 

 

 

Widodo et al., 2020 Pelajar Institusi 
Pengajian Tinggi 

Indonesia Tahap kesediaan - rendah 

Agormedah et al., 
2020 

Pelajar Institusi 
Pengajian Tinggi 

Ghana Tahap kesediaan - rendah 
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Jadual  2: Dapatan kajian tahap kesediaan tenaga pengajar terhadap PdPR 

 

Setelah dianalisa semua kajian yang telah dibuat berkenaan PdPR, kebanyakkan faktor yang 
diperolehi menunjukkan tahap kesediaan tenaga pengajar terhadap PdPR ialah tinggi. Irfan Fauzi 
dan Iman Hermawan Sastra Khusuma (2020) yang menjalankan kajian di Banten dan Jawa Barat, 
Indonesia mendapati bahawa bahan pengajaran mudah diberikan kepada pelajar serta proses 
pengemaskinian bahan tersebut dilakukan dalam talian dengan lebih sistematik. Dalam kajian 
Noorhadi dan Zurinah (2017) menyatakan bahawa guru-guru perlu menggunakan kaedah 
pengajaran yang kreatif dan inovatif untuk meningkatkan minat belajar kanak-kanak. Ini 
merangkumi pengunaan peranti digital oleh guru-guru yang membolehkan mereka menarik minat 
para pelajar. Yasmin Saw (2020) menyatakan bahawa pembelajaran yang menggunakan komputer 
riba, telefon bimbit, rangkaian internet setara dengan agenda pembelajaran generasi kanak –kanak 
sekarang. 

Kajian yang dijalankan oleh Irfan Fauzi dan Iman Hermawan Sastra Khusuma (2020), Deepika 
Nambiar (2020) dan Rasmitadila et al. (2020) pula mendapati bahawa pendekatan pembelajaran 
dalam talian ini menjadi lebih bermakna apabila dilaksanakan semasa tempoh pandemik Covid-
19. Menurut mereka, pendekatan pembelajaran dalam talian yang digunakan sebagai medium 
penyampaian bahan pembelajaran dalam tempoh pandemik ini mudah dan cepat untuk 
dilaksanakan, tambahan pula Home Based Learning (HBL).   

Dalam kajian Noorhadi dan Zurinah (2017) menyatakan bahawa guru-guru perlu menggunakan 
kaedah pengajaran yang kreatif dan inovatif untuk meningkatkan minat belajar kanak-kanak. Ini 
merangkumi pengunaan peranti digital oleh guru  yang membolehkan mereka menarik minat para 
pelajar. Yasmin Saw (2020) menyatakan bahawa pembelajaran yang menggunakan komputer riba, 
telefon bimbit, rangkaian Internet setara dengan agenda pembelajaran generasi kanak –kanak 
sekarang. 

Hasil kajian daripada Junus, Santoso, Putra, Gandhi, dan Siswantining (2021) telah menunjukkan 
bahawa pensyarah memerlukan kemahiran teknikal asas untuk menggunakan platform e-
pembelajaran supaya dapat melaksanakan e-pembelajaran dengan lebih berkesan. Di samping 
berkemahiran tinggi dalam memahami kehendak pembelajaran teradun dalam e-pembelajaran. 

Nama pengkaji Sampel kajian Lokasi kajian Dapatan  kajian 
Che  Azizan, S.N., & 
Mohamad Nasri, N. ,2020. 

Guru sekolah  Kuala Lumpur, 
Malaysia 

Tahap kesediaan - tinggi 

Lapada et al., 2020 Guru sekolah dan 
IPT 

Filipina Tahap kesediaan - tinggi 

Subuh Anggoro, 2021 Guru sekolah Indonesia Tahap kesediaan - tinggi 
Nornadiba Huda Maat & 
Shahlan Surat. (2022). 

Guru sekolah Johor, Malaysia Tahap kesediaan - tinggi 

Ling & Suziyani, 2022 Guru sekolah  Seluruh Malaysia Tahap kesediaan - sederhana 
Quah et al., 2021 Pensyarah IPT Kedah, Malaysia  Tahap kesediaan - sederhana 
Irfan & Sastra Khusuma, 
2020 

Guru sekolah Indonesia  Tahap kesediaan - rendah 

Andarwulan et al., 2021 Guru sekolah Indonesia Tahap kesediaan - rendah 
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4. Tahap kesediaan PdPR di kalangan ibu bapa 

Hasil dari carian yang telah dibuat, untuk mengkaji tahap kesediaan dari aspek ibu bapa dalam 
perlaksanaan pengajaran di rumah terdapat 5 artikel telah berjaya diperolehi. Daripada artikel yang 
terpilih, satu (1) kajian telah dijalankan di Malaysia, dan dua (2) kajian selebihnya dibuat di 
Indonesia, dan satu (1) kajian dibuat di Afrika serta satu (1) kajian telah dibuat di  Rusia. Semua 
artikel yang dipilih diterbitkan dari tahun 2020-2021. Perincian dapatan kajian adalah seperti yang 
ditunjukkan dalam Jadual 3. 

Jadual  3: Dapatan kajian tahap kesediaan ibu bapa terhadap PdPR 

 

Setelah dianalisa semua kajian yang telah dibuat berkenaan PdPR, kebanyakkan faktor yang 
diperolehi menunjukkan tahap kesediaan ibu bapa terhadap PdPR ialah tinggi. Menurut Hira dan 
Anderson (2021), pengalaman dan motivasi yang tinggi diperlukan oleh para ibu bapa dalam 
menguruskan PdPR anak-anak mereka di rumah. Sokongan guru diperlukan kerana semasa proses 
pengajaran dan pembelajaran  sebegini memerlukan tumpuan dari aspek masa dan perhatian 
sepenuhnya. Manakala menurut Ahsani (2020), kesediaan ibu bapa meliputi strategi mengajar dan 
mendidik anak-anak belajar semasa pandemik Covid-19 diperlukan dengan gaya pembelajaran 
yang sesuai, sentiasa memahami dan menemani mereka di rumah. Ini memberi peranan penting 
dalam membantu proses pengajaran di rumah. Ibu bapa menjadi rujukan anak-anak dalam 
memahami apa yang dipelajari dalam talian. 

Mengenai kesediaan ibu bapa Akrofi (2020) berpendapat bahawa kekurangan sokongan ibu bapa 
mempunyai pengaruh negatif terhadap prestasi akademik pelajar. Kemahiran keibubapaan yang 
baik sangat penting apabila kanak-kanak berada di persekitaran rumah yang terkurung. Ibu bapa 
boleh mengkaji tingkah laku anak-anak untuk mengesan atau mengenal pasti pertumbuhan 
psikologi dan fizikal mereka serta pencapaian akademik mereka. 

Bradley & Corwyn (2002) menyatakan bahawa penglibatan kanak-kanak dalam aktiviti akademik, 
kualiti hubungan ibu bapa dengan anak dan kebolehcapaian pembelajaran adalah tiga elemen 
utama suasana pembelajaran di rumah yang membantu meningkatkan pembangunan pendidikan 
kanak-kanak. Peranan ibu bapa untuk menyokong pembelajaran kanak-kanak adalah penting 
terutamanya pada usia muda mereka. 

 

 

 

Nama pengkaji Lokasi kajian Dapatan  kajian 
Hanim et al., 2021 Malaysia  Tahap kesediaan - tinggi 
Siahaan et al., 2021 Indonesia Tahap kesediaan - tinggi 
Amanor-Mfoafo et al., 
2020 

Afrika Status  sosio-ekonomi ibu bapa yang tinggi, 
mempunyai tahap kesediaan yang tinggi 

Hafidz et al., 2020 Indonesia Tahap kesediaan - tinggi 
Burmykina et al., 2017 Rusia Tahap kesediaan - tinggi 
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5. Kesimpulan 

Kesediaan dalam menghadapi norma baharu pembelajaran atas talian adalah penting. Justeru, 
kajian ini bertujuan meneroka tahap kesediaan pelajar, tenaga pengajar dan ibu bapa menghadapi 
PdPR. Berdasarkan kepada analisis yang telah dibuat, dapat disimpulkan pelajar mempunyai 
kesediaan terhadap PdPR di tahap yang sederhana manakala tenaga pengajar dan ibu bapa 
mempunyai tahap kesediaan yang tinggi. Untuk itu, pihak yang berkepentingan haruslah mencari 
jalan penyelesaian bagi memastikan tahap kesediaan pelajar dalam menghadapi PdPR berada pada 
tahap yang tinggi supaya PdPR dapat diaplikasikan tatkala negara berada dalam situasi kecemasan. 
Tidak dilupakan kesediaan tenaga pengajar dan ibu bapa adalah kunci kejayaan PdPR, tenaga 
pengajar dan ibu bapa haruslah bekerjasama dengan baik bagi memastikan pelajar khususnya di 
sekolah rendah dapat menggunakan dan mengakses peranti untuk digunakan sebagai alat 
perhubungan dengan tenaga pengajar dan rakan-rakan. Oleh itu, peranan ibu bapa diperlukan 
untuk membimbing anak-anak mereka menggunakan teknologi semasa pembelajaran dalam talian. 
Selain itu, penggunaan bahan pengajaran dan aplikasi pembelajaran yang interaktif amat penting 
dalam proses pembelajaran agar ia dapat menarik minat pelajar untuk kekal bersemangat dalam 
menghadapi pembelajaran di atas talian. Di samping itu, tenaga pengajaran juga harus 
menitikberatkan beberapa hal dalam menghadapi pembelajaran secara norma baharu iaitu 
kesiapsiagaan, prestasi dan motivasi pelajar. Oleh yang demikian, penyelidikan ini boleh 
menyumbang kepada pihak kementerian khususnya dalam menilai tahap kesediaan bagi 
memastikan keberkesanan pengajaran dan pembelajaran di rumah (PdPR). Selain itu, penyelidikan 
ini diharap dapat memudahkan pelbagai pihak mengkaji dan menambahbaik pembelajaran dalam 
talian agar dapat diaplikasikan dalam keadaan kecemasan seperti sekarang. 
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Abstract: Industry 4.0 hasn't yet done much to promote the use of Augmented Reality (AR) 
technology in Malaysian education. AR technology is more intriguing when the components 
are 3D-shaped, such as images or videos. The impact of the Covid-19 pandemic and online 
learning requires pedagogical adaptation in higher education in line with 21st-century learning 
skills and industrial revolution 4.0. Most students are still lacking a solid understanding of 
green building technology. The use of 2D drawings rather than 3D models when explaining to 
students the structure of buildings sometimes does not achieve the understanding. This project 
aims to develop AR game applications that will help learners in civil engineering better 
understand the information on green buildings. This AR application was created using the 
MAKAR application and designed contents by using Canva, Microsoft Powerpoint, SketchUp 
Pro 2020, and Revit 2020. The efficacy of the AR application was tested by 30 Polytechnic 
Ungku Omar Semester 5 students using a Google Form. In this study, the quantitative technique 
is used to analyse statistical data.  The results suggest that the AR application game aids and 
enhances students' learning of the fundamentals of green building technology through 
gameplay. The AR applications are compiled with a short video, and evaluation features also 
generate a visual experience in the learning process that is dynamic and modularly 
comprehensive. 
 
Keywords: Augmented Reality, Green Building Technology, Internet of Things, 21st Century 
Education 
 

1. Introduction 

The usage of augmented reality (AR) and the internet of things (IoT) in education has been 
shown to boost student motivation in the teaching and learning process whether interactively 
or online (Cipresso et al. 2018). AR is now viable for use in higher education because of 
technological advancements and the availability of hardware and software (Ayer, Messner & 
Anumba 2016; Kravets, Midak & Kuzyshyn 2017). The Covid-19 epidemic necessitates the 
development of more innovative and effective virtual teaching approaches (Aziz et al. 2020; 
Wan Hassan et al. 2020). Furthermore, the implementation of AR as an education model is 
regarded to better address the demands of 21st-century higher education students (Cipresso et 
al. 2018; Milovanovic et al. 2017; Rafiq & Hashim 2018). AR in civil engineering education 
is also not widely used and should be explored as an interactive teaching tool with online 
student-centred learning (Farshid et al. 2018; Singh et al. 2015; Zhao, Zhang, & de Angelis 
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2019). As a result, the Augmented Reality Game for Green Building Technology (AReGB 
Games) application was built to impart green building technology information in virtual reality.  
 
The objective of this innovative product is to create a game application for an early 
understanding of green building information using AR technology that examines the concept 
of green building technology, green building assessment tools, and green building elements 
with a virtual exploration of polytechnic students studying the DCC50232 Engineering in 
Society course under the topic of Environment and Sustainability in Civil Engineering, as well 
as evaluating the effectiveness of the game application. 
 
Augmented reality (AR) is a technology that enables humans, computers, smartphones, and 
reality to connect by allowing digital and actual items to cohabit and giving civil engineering 
students an intuitive sense of experience in an animated world (Midak et al. 2019). According 
to (Ayer, Messner & Anumba 2016; Milovanovic et al. 2017), AR can also increase the quality 
of building-related instruction. To avoid confining AR to specific technologies, AR is described 
as a system that combines real and virtual; is interactive in real-time and 3-D (Farshid et al. 
2018; Zhao, Zhang, & de Angelis 2019). This definition is meant to allow additional 
technologies, such as mobile technology, to be used in addition to the virtual 2-D overlay on 
top of the video at an interactive pace, as long as the overlay is not coupled with the video. This 
concept, however, includes monitor-based interfaces, monocular systems, head-mounted 
devices, and mobile devices (Kravets, Midak & Kuzyshyn 2017; Midak et al. 2019; Singh et 
al. 2015). 
 
Green building is a related trend in attaining sustainability in the construction sector following 
the Sustainable Development Goal 2030 (SDG 2030). Green Buildings aim to improve the 
efficiency of the use of energy, water, and material resources while reducing the impact of 
buildings on human health and the environment over the life cycle of the building (Shafiei, 
Abadi & Osman 2017; Yen et al. 2016). This is accomplished through better design, 
construction, operation, maintenance, and seat removal. As a result, green buildings are 
intended to conserve energy and resources, recycle materials, and reduce harmful chemical 
emissions throughout their entire cycle (Zhao et al. 2019). Its compatibility with climate, 
tradition, culture, and environment may preserve and increase the quality of human existence 
while also preserving the capacity of the ecosystem on a local and global scale (Yen et al. 
2016). It also uses resources efficiently, saves money on operations, increases productivity, and 
sends the proper message about being devoted, organised, and responsible for the future 
(Pandey 2018; Shafiei, Abadi & Osman 2017). 
 

2. Materials and Methods 

2.1 AReGB Game Display 
Tablets or ordinary smartphones may be used to practise AR, with the device's screen acting 
as a realistic interface to exhibit, operate with interactive buttons, and play videos, and 3D 
models. Using a MAKAR application, as seen in figure 1, the AreGB gaming application will 
generate an augmented reality that displays the application's content, as shown in figure 2. With 
the aid of a visual display, the game has three key parts: START, QUESTION, and FINISH. 
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Figure 1. The interface of the MAKAR Application 

 
 

   
Figure 2. AReGB Games Content 

 

2.2 Method of Game Production 
 
The AReGB game was created by utilising graphics tools to create the basic model of green 
buildings and then creating infographics with Ms PowerPoint and Canva. 
 
2.2.1. Software for Designing Green Building Models 
 
The green building sample design was created using two software packages, Revit 2020 and 
SketchUp Pro 2020. This 3D design of a green building focuses on the fundamental features of 
a green building as well as a portrayal of the shape of a green building that may be used in the 
most recent construction planning that stresses green aspects, as seen in figures 3 and 4. 
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Figure 3. Building a 3D model in Revit 2020. 

 
Figure 4. Building a 3D model in SketchUp Pro 2020 

 
2.2.2 Creation of Green Building Technology Question Infographics 
 
This green building technology information infographic was created using Microsoft 
PowerPoint and Canva, as seen in figures 5 and 6. All of this material is gathered in preparation, 
and the reliability of the source is ensured for citation, and it fits the standards of the syllabus 
DCC50232, topic Environment and Sustainability in Civil Engineering. 
 

 
Figure 5. Creating graphical questions in PowerPoint 
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Figure 6. Creating graphical questions in Canva 
 
2.2.3 Developing a Green Building Technology AR Game 
 
The augmented reality game of this green building was created with the open source program 
MAKAR. The infographic material of questions and 3D videos of green building technology 
produced was uploaded to this programme and then organised and modified according to the 
learning outcomes to be reached for the DCC50232 course, as seen in pictures 7 and 8 below. 
 

 
Figure 7. AReGB game interface development. 

 

 
Figure 8. MAKAR content display creation 
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2.2.4 Instrument and sample development 
 
The AReGB games efficacy was evaluated among 30 Ungku Omar Polytechnic (PUO) students 
who took the DCC50232 course in session 1 2021/2022. Then, with the purposive sampling 
approach, a sample population of 30 fifth-semester students from two classes of Diploma in 
Civil Engineering (DKA) as indicated (Hair et al 2006; Cohen, Manion, & Morrison 2011) is 
adequate. This innovation is validated using a two-part questionnaire instrument, I and II. Part 
I includes demographic data. Part II includes three items relevant to students' understanding of 
green building technology and augmented reality in the form of before and post questions, as 
shown in figure 9. 
 
 

 
 

Figure 9. Questionnaire instrument 
 
Alpha Cronchbach is an instrument's reliability index whose value is approved if it surpasses 
0.70. Questionnaire development employs a Likert scale, as indicated in Table 1. 
 

Table 1. Likert Scale. 
Title 1 Score 

Strongly Agree 5 
Agree 4 

Moderate 3 
Disagree 2 

Strongly Disagree 1 
 
 
The questionnaire data was gathered and analysed using Microsoft Excel software for the 
interpretation of mean score values (as shown in Table 2) and standard deviation values. This 
means the score level is established by referring to the study by Pallant (2020). 
 

Table 2. Mean Score Level. 
Level Mean Score 
High 3.34 - 5.00 

Moderate 1.67 – 3.33 
Low 1.00 – 1.66 
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3. Results 

The results of this innovative research will be discussed in terms of the efficacy of the AReGB 
gaming application. Alpha Cronbach's dependability is rated based on the classification index's 
reliability, which is 0.90-1.00 very high, 0.70-0.89 high, 0.30-0.69 medium, and 0.00-0.30 low, 
according to Babbie (2010). The analysis findings suggest that Alpha Cronbach's is more than 
0.90, as shown in Table 3. 

 
Table 3. Alpha Cronbach's Reliability Value. 

Variables Items 
Alpha 

Cronbach's 
Value 

Learning 
outcomes 5 0.93 

3.1 Student Demographics 
As indicated in Table 4, a total of 30 respondents from the two courses of semester 5 completed 
the questionnaire to measure student comprehension of green building technology and the 
usage of augmented reality. Overall, 53% of male students responded to the questionnaire, 
while female students answered up to 47%. 
 

Table 4. Frequency of Student Response to Learning Results. 
Course DKA5A DKA5B 
Gender M F M F 
Frequencies 8 7 8 7 
Percentage (%) 53 47 53 47 
Total 15 (100%) 15 (100%) 

 

3.2 Pre and Post Test 
 A questionnaire was also used to analyse students' perceptions before and after the AReGB 
game, with pre and post-assessments based on mean interpretation values and standard 
deviations, as shown in Tables 5 and 6 for the DKA 5A class and Tables 7 and 8 for the DKA 
5B class. 
 

Table 5. Pre-test value for DKA 5A related to green technology and AReGB game 

ID Variables (Pre) Mean 
Standard 
Deviation Interpretation 

A1 The students’ knowledge about green building 
information 
 

2.86 0.36 Moderate 

A2 The student's comprehension level of green 
buildings. 2.79 0.58 Moderate 

A3 The student's knowledge level of Augmented 
Reality (AR)  

2.43 
 

0.65 
 

Moderate 
A4 The AR game method is effective in attracting 

students to learning. 3.43 0.85 High 
A5 AR method is effective in attracting students to 

learning. 
 

3.43 
 

0.76 
 

High 
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The pre-test before utilising the AReGB game reveals a modest interpretation value among 
DKA 5A students since the student's understanding of green building technology and 
augmented reality is not yet thorough. Variable P4 and P5 get the high result because some of 
the students understood the function of AR. 
 

Table 6. Post-test value for DKA 5A related to green technology and AReGB game 
ID Variables (Pre) Mean 

Standard 
Deviation Interpretation 

PA1 The students’ knowledge about green 
building information 
 

4.43 0.65 High 

PA2 The student's comprehension level of 
green buildings. 4.43 0.65 High 

PA3 The student's knowledge level of 
Augmented Reality (AR)  

4.36 
 

0.63 
 

High 

PA4 The AR game method is effective in 
attracting students to learning. 4.64 0.50 High 

PA5 AR method is effective in attracting 
students to learning. 

 
4.71 

 
0.47 

 
High 

 
In comparison to Table 5, student success improves when they experience augmented reality 
on their smartphones. According to the previous interpretation, this AReGB game boosts the 
motivation and inventiveness of students' learning about green technology and augmented 
reality. 

 
Table 7. Pre-test value for DKA 5B related to green technology and AReGB game 

ID Variables (Pre) Mean 
Standard 
Deviation Interpretation 

B1 The students’ knowledge about green 
building information 
 

2.86 0.36 Moderate 

B2 The student's comprehension level of 
green buildings. 2.79 0.58 Moderate 

B3 The student's knowledge level of 
Augmented Reality (AR)  

2.43 
 

0.65 
 

Moderate 
B4 The AR game method is effective in 

attracting students to learning. 3.14 0.82 Moderate 
B5 AR method is effective in attracting 

students to learning. 
 

3.21 
 

0.82 
 

Moderate 

 
Table 7 displays the results of the DKA 5B pre-test. Overall, a moderate interpretation value 
was achieved since students' knowledge and comprehension of green building technology and 
augmented reality still need to be enhanced. 
 

Table 8. Post-test value for DKA 5B related to green technology and AReGB game 
ID Variables (Pre) Mean 

Standard 
Deviation Interpretation 

PB1 The students’ knowledge about green 
building information 
 

4.57 0.51 High 

PB2 The student's comprehension level of 
green buildings. 4.64 0.50 High 
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PB3 The student's knowledge level of 
Augmented Reality (AR)  

4.43 
 

0.51 
 

High 
PB4 The AR game method is effective in 

attracting students to learning. 4.64 0.50 High 

PB5 AR method is effective in attracting 
students to learning. 

 
4.43 

 
0.51 

 
High 

 
Table 8 displays the post-test for the DKA 5B class, which also has a high interpretation value. 
It was discovered that students can better grasp and evaluate green building technologies when 
relativity is used. Overall, this AReGB game is highly successful and valuable in boosting 
students' knowledge online with augmented reality. 
 

4. Discussion 

The findings of this study are discussed in light of the study's two objectives: i) developing 
green building technology augmented reality game applications (AReGB Games), and ii) 
acknowledging the effectiveness of the AReGB game among Ungku Omar Polytechnic 
students enrolled in Engineering in Society course. Based on the data, all students explore 
augmented reality as a mobile learning access tool. In addition, based on the findings of the 
study, students gain experience and abilities in using augmented reality through their smart 
devices. This AReGB gaming application is meant to boost students' skills in studying green 
technology themes in the Engineering in Society course. In addition to student use, this program 
may be utilised as a teaching tool for lecturers for Engineering in Society course teaching 
activities.  
 
Nowadays, the teaching and learning process is not restricted to the lecture halls, but mobile 
technology aids the learning process as a teaching aid to students (Rafiq& Hashim 2018). As a 
result, the invention of this augmented reality application game may maximally utilise the 
aspects of active learning and self-learning of the students. 

 

5. Conclusion 

This research addresses the design and development of green building technology augmented 
reality (AR) game apps (AReGB Games) and learning activities centered on 21st-century 
teaching and learning. The AReGB game combines fundamental questions on green building 
technologies to give ordinary polytechnic students a first AR-based learning experience. By 
introducing augmented reality to the field of civil engineering study, this invention provides a 
significant contribution to the student community. This innovation's output can pique 
polytechnic students' interest in green building technology by merging AR experiences and 
strategic learning, as well as a fundamental framework to facilitate learning in the field. AReGB 
game innovation not only adds a new application category for mobile AR, but also provides a 
reference for various technological, logistical, and design issues based on the experience of 
designing, producing, and assessing AReGB games. This application enables the interchange 
of context between traditional and virtual learning methods for green building technologies. 
Finally, polytechnic students were able to utilise the AReGB gaming program intuitively and 
complete all exercises with ease, and they were enthusiastic about AR technology. 
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