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Abstrak: Kolej Komuniti Malaysia merupakan sebuah Institusi Pengajian Tinggi Awam (IPTA) di bawah 

Kementerian Pengajian Tinggi (KPT) yang menawarkan kursus Pembelajaran Sepanjang Hayat (PSH) kepada 

komuniti setempat untuk meningkatkan kemahiran, pengetahuan dan taraf sosioekonomi komuniti. Setiap tahun, 

semua pensyarah harus melaksanakan kursus PSH untuk mencapai Indeks Prestasi Utama (KPI) jabatan. Oleh 

yang demikian, Sistem Pangkalan Data KPI PSH Kolej Komuniti Betong dibangunkan bagi merekod pencapaian 

KPI Pensyarah PSH di Kolej Komuniti. Sistem ini telah ditambahbaik dengan menggunakan platform secara dalam 

talian bagi memudahkan semua pensyarah, penyelaras PSH serta Pengarah Kolej Komuniti untuk mendapatkan 

data dengan mudah. Sebelum ini, sistem yang diguna pakai adalah secara offline iaitu menggunakan Microsoft Excel 

dan boleh diakses oleh Penyelaras PSH sahaja. Oleh itu, kami telah membangunkan sistem yang lebih sistematik 

dan boleh digunakan oleh semua dengan menggunakan akses internet. Sistem ini telah dibangunkan hasil gabungan 

Google Spreadsheet dan Google Data Studio. Semua data berkenaan Kursus PSH seperti nama, tarikh pelaksanaan, 

pegawai pelaksana serta senarai nama peserta kursus direkodkan di dalam Google Data Spreadsheet. Manakala 

rumusan ringkas dan analisis data berkenaan kursus PSH akan ditunjukkan di dalam Google Data Studio. Oleh 

itu, melalui sistem ini pensyarah boleh melihat sendiri rekod pencapaian KPI pada bila-bila masa dan tidak perlu 

lagi bertanya kepada penyelaras PSH untuk mengetahui pencapaian KPI masing-masing. Tambahan lagi, pengarah 

juga boleh memantau dan menilai prestasi pensyarah dalam pelaksanaan PSH di kolej masing-masing secara cepat, 

mudah dan tepat. Pembangunan sistem ini telah memudahkan semua pihak tidak kira yang terlibat dengan 

pelaksanaan kursus PSH di Kolej Komuniti secara langsung dan tidak langsung. 

Kata Kunci: Sistem Pangkalan Data, Google Spreadsheet, Google Data Studio, Rekod Pencapaian KPI PSH, Kolej Komuniti 

Malaysia 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. PENGENALAN 

Kolej Komuniti Malaysia menawarkan kursus PSH kepada komuniti setempat untuk meningkatkan 

kemahiran, pengetahuan dan taraf sosioekonomi komuniti. Setiap tahun, semua pensyarah harus 

melaksanakan kursus PSH untuk mencapai Indeks Prestasi Utama (KPI) jabatan. Oleh yang demikian, 

Sistem Pangkalan Data KPI PSH Kolej Komuniti Betong dibangunkan bagi merekod pencapaian KPI 

Pensyarah PSH di Kolej Komuniti.  
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Sistem ini telah ditambahbaik dengan menggunakan platform secara dalam talian bagi memudahkan 

semua pensyarah, penyelaras PSH serta Pengarah Kolej Komuniti untuk mendapatkan data dengan 

mudah. Sebelum ini, sistem yang diguna pakai adalah secara offline iaitu menggunakan Microsoft Excel 

dan boleh diakses oleh Penyelaras PSH sahaja. Oleh sebab itu, kami membangunkan sistem yang lebih 

sistematik dan boleh digunakan oleh semua dengan menggunakan akses internet.  

Sistem ini dibangunkan hasil gabungan Google Spreadsheet dan Google Data Studio. Semua data 

berkenaan Kursus PSH seperti nama, tarikh pelaksanaan, pegawai pelaksana serta senarai nama 

peserta kursus direkodkan di dalam Google Data Spreadsheet. Manakala rumusan ringkas dan analisis 

data berkenaan kursus PSH akan ditunjukkan di dalam Google Data Studio.  

Oleh yang demikian, melalui sistem ini pensyarah boleh melihat sendiri rekod pencapaian KPI pada 

bila-bila masa dan tidak perlu lagi bertanya kepada penyelaras PSH untuk mengetahui pencapaian KPI 

masing-masing. Tambahan lagi, pengarah juga boleh memantau dan menilai prestasi pensyarah dalam 

pelaksanaan PSH di kolej masing-masing secara cepat, mudah dan tepat. Pembangunan sistem ini telah 

memudahkan semua pihak tidak kira yang terlibat. 

 

2. KAEDAH PENGHASILAN  

Metodologi yang dilaksanakan adalah membangunkan sistem pangkalan data KPI PSH menggunakan 

2 Google Spreadsheet dan 1 Google Data Studio. Google Spreadsheet 1 seperti yang ditunjukkan pada Rajah 

1 dan Rajah 2 adalah Lembaran Maklumat Peserta Kursus yang merekod data berkenaan kursus 

pendek yang telah dilaksanakan seperti nama kursus, tarikh kursus, pegawai pelaksana dan senarai 

nama peserta serta nombor siri sijil peserta yang akan diisi oleh pensyarah pelaksana kursus. 

 

Rajah 1. Paparan Lembaran Senarai Kursus Bulanan. 
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Rajah 2. Paparan Lembaran Maklumat Peserta Kursus. 

Seterusnya, Google Spreadsheet 2 ialah Lembaran Induk yang dibangunkan bagi mengumpulkan 

maklumat asas kursus seperti yang ditunjukkan pada Rajah 3. Di dalam lembaran ini, penyelaras akan 

mengisi maklumat berpandukan kepada data yang telah diisi oleh pensyarah kursus di dalam 

Lembaran Maklumat Peserta Kursus dan proses pengagihan bilangan peserta bagi setiap individu serta 

pencapaian jam mengajar direkodkan di lembaran ini. 

 

Rajah 3. Paparan Lembaran Induk. 

Langkah seterusnya adalah memindahkan data tersebut ke dalam Google Data Studio. Di dalam Google 

Data Studio seperti pada Rajah 4 dan 5, analisis data KPI PSH Kolej Komuniti Betong digambarkan 

dalam bentuk angka, peratusan, graf dan jadual. Prestasi KPI yang telah dicapai oleh jabatan dan juga 

pensyarah dapat dilihat secara tepat dan jelas di sini. 
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Rajah 4. Paparan Google Data Studio Pangkalan Data Pencapaian KPI PSH KKB. 

 

Rajah 5. Paparan Google Data Studio Pangkalan Data Pencapaian KPI PSH KKB Bulanan. 

Kemudian, soal selidik dijalankan bagi mengukur tahap capaian staf Kolej Komuniti Betong terhadap 

penggunaan Sistem Pangkalan Data KPI PSH yang telah dibangunkan. Seramai 13 orang responden 

terdiri daripada Pegawai Pendidikan Pengajian Tinggi (PPPT) seperti pengarah, timbalan pengarah, 

penyelaras PSH dan pensyarah akademik yang menjawab soal selidik ini. Kaedah pengumpula data 

yang digunakan berbentuk kuantitatif. Instrumen soalan diedarkan kepada responden dalam bentuk 

tafsiran skala Likert bagi memudahkan untuk mengukur peratusan kajian instrumen. Skala Likert yang 

digunakan untuk mengukur adalah dari 1 hingga 5 (1 = ‘Sangat Tidak Setuju; 5 = ‘Sangat Setuju). 

3. HASIL PENEMUAN DAN PERBINCANGAN  
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Berdasarkan kepada borang soal selidik yang telah diedarkan, dapatan dan analisis kajian dihasilkan 

mengikut pecahan bahagian instrumen soalan. Dalam bahagian A, data yang dikumpul adalah 

demografi responden. Merujuk kepada Rajah 6 yang disertakan, didapati peratusan responden adalah 

15% merupakan Ketua Jabatan iaitu pengarah dan timbalan pengarah, 8% adalah penyelaras PSH dan 

77% adalah pensyarah akademik. 

         

Rajah 6. Peratusan Responden Berdasarkan Jawatan di Kolej Komuniti Betong. 

Berdasarkan kepada Rajah 7 pula merupakan peratusan responden mengikut jantina. 54% daripada 

responden adalah lelaki manakala 46% pula adalah perempuan.  

 

Rajah 7. Peratusan Responden Berdasarkan Jantina di Kolej Komuniti Betong. 

Berdasarkan kepada Rajah 8 pula adalah peratusan responden mengikut umur. Majoriti responden 

berumur 31 – 40 Tahun iaitu sebanyak 77%, manakala  15% adalah berumur 41 – 50 Tahun dan diikuti 

8% berumur 21 – 30 Tahun.  

Ketua Jabatan

15%

Penyelaras PSH

8%

Pensyarah 

Akademik

77%

Jumlah Responden Mengikut Jawatan

Ketua Jabatan

Penyelaras PSH

Pensyarah Akademik

Lelaki

54%

Perempuan

46%

Jumlah Responden Mengikut Jantina

Lelaki

Perempuan
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Rajah 8. Peratusan Responden Berdasarkan Umur di Kolej Komuniti Betong. 

Bahagian B telah dipecahkan kepada 3 instrumen yang mengandungi 3 item soalan setiap instrumen. 

Dalam bahagian B (a), instrumen diukur adalah untuk mengetahui tahap capaian responden sebelum 

dan selepas mengaplikasi sistem pangkalan data KPI PSH. Jadual 1 menunjukkan analisis bagi setiap 

item soalan di dalam instrumen B (a).  

Jadual 1. Analisis Tahap Capaian Responden Sebelum Dan Selepas Mengaplikasi Sistem Pangkalan Data 

KPI PSH. 

No Item Soalan 

Sebelum Aplikasi Inovasi 

Sistem Pangkalan Data 

Selepas Aplikasi Inovasi 

Sistem Pangkalan Data 

1 2 3 4 5 1 2 3 4 5 

1. 

Saya dapat mengakses 

maklumat KPI PSH 

secara dalam talian. 

5 4 3 1 0 0 0 0 6 7 

2. 

Saya boleh mendapatkan 

maklumat KPI PSH 

pensyarah dan jabatan 

dengan mudah dan 

cepat. 

4 7 1 1 0 0 0 0 6 7 

3. 

Saya tahu KPI PSH 

pensyarah dan jabatan 

tanpa perlu merujuk 

kepada Penyelaras PSH. 

5 6 2 0 0 0 0 0 6 7 

Peratusan 36% 44% 15% 5% 0% 0% 0% 0% 46% 54% 

Merujuk kepada Rajah 9, peratusan tahap capaian responden sebelum dan selepas mengaplikasi sistem 

pangkalan data KPI PSH adalah meningkat ke arah setuju dan sangat setuju. Bagi data sebelum kursus, 

sejumlah 80% responden memilih sangat tidak setuju dan tidak setuju. Namun selepas 

mengaplikasikan sistem pangkalan data KPI PSH, peratusan tahap capaian responden meningkat 

kepada 100% memilih setuju dan sangat setuju. 

 

21 - 30 Tahun

8%

31 - 40 Tahun

77%

41 - 50 Tahun

15%

Jumlah Responden Mengikut Umur

21 - 30 Tahun

31 - 40 Tahun

41 - 50 Tahun
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Rajah 9. Peratusan Tahap Capaian Responden Sebelum Dan Selepas Mengaplikasi Sistem Pangkalan Data  

KPI PSH. 

Dalam bahagian B (b), instrumen diukur adalah untuk mengetahui tahap pemantauan prestasi KPI 

PSH responden sebelum dan selepas mengaplikasi sistem pangkalan data KPI PSH. Jadual 2 

menunjukkan analisis bagi setiap item soalan di dalam instrumen B (b). 

 
Jadual 2. Analisis Tahap Pemantauan Prestasi KPI PSH Responden Sebelum Dan Selepas Mengaplikasi Sistem 

Pangkalan Data KPI PSH. 

No Item Soalan 

Sebelum Aplikasi Inovasi 

Sistem Pangkalan Data 

Selepas Aplikasi Inovasi 

Sistem Pangkalan Data 

1 2 3 4 5 1 2 3 4 5 

1. 

Saya dapat memantau 

data prestasi KPI PSH 

secara dalam talian. 

6 7 0 0 0 0 0 0 5 8 

2. 

Saya dapat memantau 

data prestasi KPI 

pensyarah dan jabatan 

dengan lebih praktikal. 

6 6 1 0 0 0 0 1 4 8 

3. 

Saya dapat memantau 

data prestasi KPI PSH 

pensyarah dan jabatan 

dari masa ke semasa. 

6 7 0 0 0 0 0 1 4 8 

Peratusan 46% 51% 3% 0% 0% 0% 0% 5% 33% 62% 

Merujuk kepada Rajah 10, peratusan tahap pemantauan prestasi KPI PSH responden sebelum dan 

selepas mengaplikasi sistem pangkalan data KPI PSH adalah meningkat ke arah setuju dan sangat 

setuju. Bagi data sebelum kursus, sejumlah 97% responden memilih sangat tidak setuju dan tidak 

setuju. Namun selepas mengaplikasikan sistem pangkalan data KPI PSH, peratusan tahap pemantauan 

prestasi KPI PSH responden meningkat kepada 95% memilih setuju dan sangat setuju. 
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Rajah 10. Peratusan Tahap Pemantauan Prestasi KPI PSH Responden Sebelum Dan Selepas Mengaplikasi Sistem 

Pangkalan Data KPI PSH. 

Dalam bahagian B (c), instrumen diukur adalah untuk mengetahui tahap pemantauan produktiviti 

responden sebelum dan selepas mengaplikasi sistem pangkalan data KPI PSH. Jadual 3 menunjukkan 

analisis bagi setiap item soalan di dalam instrumen B (c). 

 
Jadual 3. Analisis Tahap Produktiviti Responden Sebelum Dan Selepas Mengaplikasi Sistem Pangkalan Data KPI 

PSH. 

No Item Soalan 

Sebelum Aplikasi Inovasi 

Sistem Pangkalan Data 

Selepas Aplikasi Inovasi 

Sistem Pangkalan Data 

1 2 3 4 5 1 2 3 4 5 

1. 

Saya dapat mengatur 

perancangan 

berdasarkan data 

prestasi KPI PSH 

pensyarah dan jabatan. 

5 7 1 0 0 0 0 0 4 9 

2. 

Saya dapat merancang 

penggunaan peruntukan 

kewangan jabatan 

dengan lebih efisien. 

5 7 1 0 0 0 1 1 4 7 

3. 

Pelaksanaan kursus PSH 

dapat dilaksanakan 

dengan lebih sistematik 

dan teratur. 

5 7 0 1 0 0 0 0 5 8 

Peratusan 38% 54% 5% 3% 0% 0% 3% 3% 33% 61% 

Merujuk kepada Rajah 11, peratusan tahap produktiviti responden sebelum dan selepas mengaplikasi 

sistem pangkalan data KPI PSH adalah meningkat ke arah setuju dan sangat setuju. Bagi data sebelum 

kursus, sejumlah 92% responden memilih sangat tidak setuju dan tidak setuju. Namun selepas 

mengaplikasikan sistem pangkalan data KPI PSH, peratusan tahap produktiviti responden meningkat 

kepada 94% yang memilih setuju dan sangat setuju. 
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Rajah 11. Peratusan Tahap Produktivi Responden Sebelum Dan Selepas Mengaplikasi Sistem Pangkalan Data 

KPI PSH. 

 

4. IMPAK DAN KEBERKESANAN 

Dengan adanya inovasi ini, ia dapat memudahkan semua pensyarah, penyelaras PSH serta Pengarah 

Kolej Komuniti untuk mengakses data dengan mudah, cepat dan tepat secara dalam talian. Selain 

daripada itu, pemantauan data prestasi KPI pensyarah dan jabatan boleh dilakukan pada bila-bila masa 

sahaja. Sistem Pangkalan Data KPI PSH juga dapat meningkatkan produktiviti staf Kolej Komuniti 

Betong dalam mencapai KPI PSH pensyarah dan jabatan. 

 

5. CADANGAN PENAMBAHBAIKAN 

Dicadangkan agar sistem ini boleh dimurnikan lagi supaya lebih mesra pengguna serta penambahan 

fungsi untuk mencetak sijil yang telah disertakan dengan nama dan nombor kad pengenalan peserta 

sekali. 

 

6. KESIMPULAN 

Hasil laporan penyelidikan ini diharap dapat menjana pelbagai inisiatif ilmiah yang dapat membantu 

melonjakkan imej institusi. Inovasi PdP ini juga akan dibentangkan dalam pertandingan inovasi yang 

bersesuaian sebagai satu bentuk perkongsian ilmu.  

Penghargaan: Kami ingin mengucapkan terima kasih dan setinggi-tinggi penghargaan kepada Kolej Komuniti 

Betong Sarawak, Malaysia atas sokongan yang diberikan.  
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Abstract: In this contemporary era, social media has become accessible to almost everyone, including high school 

students. Most students use social media solely for networking, having conversations, sharing information, and 

creating web content. Social media addiction among students may cause low academic performance. While it is 

impossible to eliminate social media usage, providing beneficial tools can help reduce the negative impact on 

students. Using social media as a tool for formative assessment can help students study more efficiently. The idea 

of creating a quiz through an Instagram filter was developed. It is designed for students taking Chemistry for 

their" Sijil Pelajaran Malaysia" (SPM) as the examination follows the" “Kurikulum Standard Sekolah 

Menengah" (KSSM" syllabus and covers basic information about the subject. This quiz can be done by students 

individually using a mobile phone through the Instagram application. This Instagram filter quiz will allow 

students to revise and study the fundamentals of Chemistry efficiently without depending on textbooks or friends 

to help. On top of that, the filter enables the students to keep their fascination with STEM, all while encouraging 

more students to spend their time wisely on social media.  

Keywords: social media; formative assessment; quiz. 

 

 

Copyright: © 2022 by the authors. It was submitted access publication under the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. INTRODUCTION 

Social media addiction becomes the downfall among students, especially in their academic 

performance; this can be overcome with creative and beneficial tools such as formative 

assessments(Munoli, 2020). The assessment is an Instagram filter designed for students taking 

Chemistry for their Sijil Pelajaran Malaysia (SPM). The quiz can be done by students using a mobile 

phone or any device that can access the Instagram application and website. This way, the filter allows 

them to recall information and facts with just a click of a button. On top of that, the interactive quiz 

motivates the students to learn and spend their time wisely on social media. An activity to study the 

effects on top of an interview and survey session has been conducted to unveil information about the 

effectiveness of our filter. 
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2. METHOD & MATERIAL 

2.1 Material and Development 

In developing the cards for the quiz filter, we used Canva, a graphic design tool. All the 

questions and answers were derived from the KSSM Chemistry Form 4 textbook. To be precise, the 

questions were obtained from Form 4, Chapter 2: Matter and the Atomic Structure. Later in creating 

the filter, the application Spark AR was used. The filter consists of 15 short response questions along 

with their respective answers. A five-second timer will be set as the screen is tapped to allow students 

to answer one question. Once the timer is up, the question will flip to unveil the correct answer. 

2.2 Methodology 

The participants for the study of the effectiveness of the Instagram filter were 12 students, 

consisting of 9 females and three males, taking Chemistry for their SPM. Collectively, the participants 

were all of equivalent age, which was the age of 16. Before conducting the activity to study the 

effectiveness, we briefed the participants on using the Instagram filter. Later, they were all given 10 

minutes each to answer as many questions as possible. The participants utilised our Instagram 

application on their phones to carry out this activity. Before ending the activity conducted, the 

interview and survey session was carried out after 10 minutes of using the Instagram filter. 

 

3. FINDINGS 

The results of the data collected were interviews and surveys. The five questions asked were 

adapted from a research by (Hillman, 2012). Five out of twelve of the students, who take Chemistry as 

a subject for Sijil Pelajaran Malaysia (SPM), had taken part in our data-collecting process. Three 

students were verbally interviewed to acquire their opinion based on their Chemistry Quiz Filter 

experience. On the other hand, two of the students contributed their handwritten responses to share 

their points of view on the filter. 

3.1 Interview Survey 

The three students have found the Chemistry Quiz Filter very advantageous in memorising 

facts. The questions provided in the quiz assisted them in recalling information in a fun and interactive 

way. On top of that, the quiz filter helps in preparing for class. This is because the questions have 

enhanced their understanding and gained insight before stepping into a new chapter. Besides that, the 

Chemistry Quiz Filter is beneficial in preparing for exams. The students, by all accounts, have been able 

to answer questions more efficiently with a better understanding after using the quiz filter. 

Furthermore, the quiz filter is easily accessible as periodically as desired into the bargain that the ability 

to refer to the answer after answering the questions. 

3.2 Handwritten Survey 

As aforementioned, two male and female students found that the Chemistry Quiz Filter is 

equally very helpful to them. Student 1 had answered Question four(How useful was the ability to take 

the quiz on the Instagram filter as many times as you wanted?), in the survey handouts, with a response 

that stated she was able to answer 13 out of 15 of the questions provided in the filter. In the interval, 

Student 2 wrote their answer for Question 3 (If you used the Instagram filter to study for exams, how 

helpful was it?), disclosing that he found it to be convenient since he could easily recall what he had 

learnt before the activity was conducted. 
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4. DISCUSSION 

In hindsight of the activity conducted for our Instagram filter, we could measure the filter's 

effectiveness with much success. We gathered ample information about the filter based on the 

interviews and surveys we handled. Via the discussions held, all three students found it reasonably 

practical, especially for the process of understanding and recalling past lessons in their Chemistry 

classes in a fashion of fun and instructiveness. Meanwhile, the surveys we handed out proved further 

how beneficial this filter is for the students. To pick up the threads, the data collection provided 

sufficient information to determine the effectiveness of the Instagram filter. Through our thorough 

findings, we aimed to measure the practical impact this filter had bestowed upon the students. They 

had collectively aided us throughout the journey of our data collection. As we analysed the students, it 

is evident that the filter is functional and worth their time in improving the fundamental knowledge of 

Chemistry based on Chapter 2 of the Form 4 syllabus; Matter and the Atomic Structure. 

5. CONCLUSION 

In conclusion, the Chemistry Quiz Filter is an Instagram filter that helps reduce social media 

addiction impacts on STEM students. The quiz filter developed by utilising Canva and the Spark AR 

application follows the Kurikulum Standard Sekolah Menengah (KSSM) syllabus. It covers essential 

information about the subject. The effectiveness of the filter was successfully measured from surveys 

and interviews. It has been proven that the students who were interviewed enjoyed the Chemistry Quiz 

Filter and found that the quizzes were helpful in their studies and worth their time. Additionally, they 

found this filter practical to further understand challenging topics while practising active recall to 

remember information easily. This also proves that the Instagram filter quiz allows students to revise 

efficiently without solely depending on textbooks and use social media more wisely. Therefore, this 

quiz filter successfully reduces the negative impact towards students by making social media a 

beneficial tool. 
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Abstract: A desk is an important thing that every school should have to facilitate learning sessions. However, some 

disadvantages of existing products can affect students; the desk has a small writing space. Also, the desk height is 

not suitable for all student's measurements must carry a lot of books, and, lastly, tables are difficult to move to form 

groups. Therefore, we decided to build a table like the 21st century to solve this problem. A little initial introduction 

regarding the 21st-century school student's desk is in terms of the design of the desk to be built. The chosen method 

is rectangular. The size of the table is approximately 40 inches, which is equivalent to 3 table feet. The central concept 

to highlight is that this table is divided into two doors that can be opened and closed. These two doors measure 9 

inches. This door is built to comfort students, and this table will be wide when opened. Therefore, this desk becomes 

large, making it easier for students to do work such as writing notes, recording information, etc. Apart from that, 

another uniqueness of our table is that this table has a screen on the surface of the table. The material used is the 

transparent acrylic board. In addition, the estimated size of this screen is 18 inches. One of the uses of this screen is 

to make it easier for students to learn without using textbooks but instead using an iPad or tablet placed at the 

bottom of the screen. With this also, students can lighten their school bags from carrying many books. In addition, 

we installed a lock handle at the bottom of the screen, where the iPad is placed for security purposes. This mango is 

installed to maintain the security of the iPad and prevent theft. Next, another uniqueness of this table is that there 

are wheels under the legs, which can be adjusted in height. This wheel is installed to make it easier for students to 

work in groups by practicing the concept of moving tables in groups as it happens in the 21st century. With that, 

more room to form a group without affecting the next room, and the planned discussion will be of better quality. 

Finally, this table has a hanger to hang bags. With this, the bag looks neater and not cluttered all over the place. 

That's all; it is a little introduction to the table that wants to be built. 

Keywords: school; table; screen. 
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1. INTRODUCTION 

The primary purpose of this table is to make it easier for students to learn without using 

textbooks. In addition, this table can also help students to remain enthusiastic and not quickly feel 

lethargic when studying. Next, this desk makes it easier for students to lighten their bags because they 

don't need to carry many books. This table can also be moved to make it easier for students if they want 
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to do group work. Thus, it has more space to form groups without affecting the area in the classroom. 

Finally, this table has a cover that can be opened and closed. This table cover is built to keep the table 

screen safe, so it is not easily scratched. 

2. METHOD & MATERIAL 

The material used to build this table has been modified due to several factors. Therefore, the 

materials used are wooden boards, cardboard, acrylic screen, table frame, pipe rod, table elbow, wheels, 

bookshelf holder stand, and cylinder Tumblr cup. Quality assembly methods were used to build this 

table. In the first step, we cut a standard size wooden board into a 40-inch board for the front of the 

table. This process is repeated when we cut the next wooden board used as a table cover. Next, we 

install the elbow under the table face so that the table face can be combined with the table leg frame. In 

addition, we installed wheels at the end of the table leg frame. The wheels are installed to make it easier 

to move the table. Once completed, we combine the elbow with the rim of the table leg. Next, we cut 

the pipe into a socket size of 15 mm (1/2") and stuck the socket on the surface of the table. Next, we 

installed a wooden board on the surface of the table. This board is used as a table cover that protects 

the table screen so that it is not easily scratched. Lastly, we installed the bookshelf holder stand and 

cylinder Tumblr cup on the side of the table as the final addition. 

3. FINDINGS 

In this finding, we would like to study this table more carefully in terms of table strength, table 

design, table usability, and table suitability for all users. Therefore, to complement this study, we 

interviewed five students consisting of 3 male students and two female students. These five students 

are from the age of 17. In this interview session, students were asked to use this table and answer some 

questions aimed at knowing the pros and cons of this table if used by students. 6 questions were asked, 

and the first one explained whether the table was solid. The second one, If you were given a choice, 

would you choose this table? Then third, clarify whether the storage space on the side of the table is 

strong enough to store heavy items. The fourth one, in your opinion, is the height of the table 

appropriate for all users. Fifth, give your idea on the usability of this table in terms of strength, and the 

last question, explain if you are interested in the design of this table. 

3.1 Findings 1 

Stated the fifth answer of five students based on the question asked. The first question explains 

whether the table is solid or not. Four said it is stable enough for students to do their work; the other 

said it is not challenging enough and needs a few stability improvements. Next is the second question, 

If you were given a choice, would you choose this table? All of them would choose this table. The first 

one said it's an excellent table for the next generation. The second one said it is very innovative for this 

time right now. The last one said it's convenient for students to study on it and it has all the necessities 

for students to put their stuff and books. Third, explain whether the storage space on the side of the 

table is strong enough to store heavy items. Both of the interviewees said it is strong enough. The next 

interviewee said it needs metal or steel material to make it more stable and robust enough. Then, the 

other said it doesn't have enough storage for some STEM students, but since the textbook can be viewed 

from the iPad, it can be considered. From the opinion of the last interviewee, this table is a prototype, 

and it's not the real thing, so it's not sturdy enough. 

3.2.2 Findings 2 

Next, the fourth question is, In your opinion, is the height of the table appropriate for all users? 

Both of the interviewees said it is appropriate for all students. The other two said it is very suitable and 

perfect for small and short students, but since it can be adjusted, it may be considered for taller people. 

And the last one said this table still needs to increase its height. Then the fifth question, give your 
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opinion on the usability of this table in terms of strength. All of the interviewees said it is strong enough. 

The first one said it is strong enough to be used by all students. It's suitable for the next generation to 

learn while using this technology, and it's probably will help the students not carry a heavy bag to go 

to school. The second one said it's sturdy enough to put some books in the storage space and it's perfect 

if you want to study here. Then, the third one said it is solid and suitable for students because it has so 

many compartments and things you can do with this table. And the last opinion from the previous 

person is that this table has a room and can put a lot of books, maybe five books, in the storage space 

and stationery. It's sturdy enough to hold up all of those things, and the last question, explain if you 

are interested in the design of this table. All of them are interested in this table's design. The first one 

said the plan is excellent, so it's helpful for you to use it, and it's good for everyone to use it for a long 

time term. The second one said it is a good innovation that needs to be carried out by the ministry 

because the table is multifunctional. The last one said the table is unique since there's a fan and some 

storage spaces to put your books and stationeries. 

4. DISCUSSION 

The results of the research we have done through this interview session have provided an 

overview of the advantages and disadvantages of the table from various aspects, such as strength, 

stability, design, and the way this table is presented. Therefore, users have expressed positive and 

negative comments regarding this table. Based on the answers of users who have been interviewed, we 

conclude that this table is marketable. However, the user's responses from this interview session also 

allow us to improve this table before it is marketed. 

 

Figure 1. The table. 

5. CONCLUSION 

The conclusion that can be made is that this desk can be marketed and can attract the interest 

of students to remain enthusiastic because it makes it easier for students in terms of not having to carry 

a lot of books, where it can be applied effectively through the ease of using the iPad. This matter is very 

suitable with the age of technology that is progressing from time to time. In addition, this desk is lighter 

than existing desks found in schools. Therefore, we can practice the concept of a moving table as it 

happens in the 21st century. That is, the table is moved to form a group. Furthermore, this table has 

strong stability regarding table surface area and leg length. Finally, this desk helps students to stay 

motivated and not easily bored during learning sessions. 

 



APS Proceedings Volume 1 

 

16 

Chapter in Book 

Get The Prime AR – A Gamified Exercise 

Sim Zeh Shing1, *, Voo Pei Yee2, Lee Yen Wei3, and Catherine Yong Siew Shong4 

1 SM La Salle; zehshing@gmail.com  

2 SM La Salle; voopy2001@gmail.com 
3 SM La Salle; waynelyw1708@yahoo.com 

4 SM La Salle; cysshong@gmail.com 

* Correspondence: zehshing@gmail.com 
 

Abstract: The fundamental of an effective teaching and learning process is a successful communication between the 

teacher and the students. As communication is evolving rapidly in-line with the development of technology, it would 

only be logical for teaching to adapt those advancement so that it can remained relevant in today’s society. One of 

the major changes in communication is the reliant on portable electronic devices especially mobile phone. It would 

not be a surprise if students treat those devices as if their appendages. Unfortunately, evidence showed that most of 

the screen time was for the purpose for leisure such as gaming. Realizing this, an attempt been made to gamify 

mathematics learning by utilizing communication technology through an augmented reality (AR) game known as 

“Get the Prime”. This study is aimed to enhance students’ performance in identifying one to two digits prime 

numbers through the AR game. The population of the study was Form 4 students and the sample was 68 students 

drawn from 2 classes. This study is a mix study. The quantitative data was obtained through quasi-experimental 

with pre and post-test design. Meanwhile, the qualitative data was obtained through a simple structured interview. 

The increment in the mean value was 31.62%. The paired sample T-test resulted in a mean difference of 1.591 (p < 

0.05) and effect size of 0.516 (> 0.5) showed that there was a significant difference between the pre and post-test in 

students’ performance. Based on students’ feedback, they were motivated as they were competing which each another. 

“Get the Prime” is specially made to carter the needs of local students. As a self-developed product, it warrants the 

relevancy to the current syllabus and could be adapted for other subjects. Additionally, it can also be commercialized 

as free to play or as a premium product. 

Keywords: Mathematics education, gamification, prime numbers. 
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1. INTRODUCTION 

In today’s world situation, there are tremendous paradigm shifts at all levels of humanity; be 

it education, technology, economics and politics. One of the major catalysts of these shifts is the rapid 

growth of technology which changes the way people interact with each other. Postcards, snail mails 

and phone calls which were once the popular ways of communication have now become almost 

irrelevant to today’s society. Text messaging, instant messaging, voice messaging, email and social 

networking are the new communication platforms to those who are born into the technology era (Cyr, 

Berman, & Smith, 2015). 

Since teaching is a communication-based activity (MacGrath, 2005), technological 

advancement has affected the teaching and learning process. Ever since the process is shifting towards 

students’ centered activities, technology in various forms has been heavily adapted to suit the needs of 
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students. From textbook to graphical textbook to computer animated slides are the current trends of 

education to boost the richness of students’ learning experiences. Education is the students’ experiences 

as a result of the learning processes (Kelly, 2009). Perhaps, this is the only way for education to remain 

relevant and also to fulfil the needs of today society. 

Game-based learning has been gaining enormous attention from researchers (Qian, & Clark, 

2016). Gamification has become a trend that had been implemented in various settings especially in the 

educational field (Pho, & Dinscore, 2015). Numerous studies have supported the effectiveness of game-

based learning in enhancing students’ performance. In education context, game-based learning is not 

as simply as creating games for students to play. It is an instructional design with learning activities 

which integrates concepts and guide students to attain learning standards. The effectiveness of game-

based learning depends on the adaptation by the teachers. Therefore, it is crucial for teachers to select 

or develop suitable games for their students. 

 

2. METHOD & MATERIAL 

This study was a mixed study as it comprised of two phases. The first phase was a quantitative 

design which followed quasi-experimental because it attempted to determine the effectiveness of self-

developed teaching aid known as “Get the Prime” in enhancing students’ achievement in identifying 

one to two digits prime numbers. In order to identify the strengths and weaknesses of the teaching aid, 

the study then went into phase two which aimed to obtain feedback from students through qualitative 

design. Taking consideration into the time restriction and feasibility of the study itself, the qualitative 

design followed a simple structured interview. However, to ensure the reliability and validity of the 

data itself, triangulation was implemented in the structured interview. 

The population of this study is Form 4 students from public school who study Mathematics 

and Additional Mathematics. The sample consisted of 68 male students. Students’ achievement was 

obtained from two instruments, a set of test paper and students’ scores from the “Get the Prime” itself. 

Meanwhile, phase two of the study used a simple set of questions to obtain students’ feedback on the 

teaching aid itself. 

The study began as teacher was teaching about prime numbers. The concept, ways to identify 

and uses of prime number in Mathematics were discussed in class. It was then followed by a test which 

attempted to determine students’ achievement in identifying prime numbers. These scores would be 

used as the pre-test score. The intervention, which was a computer game known as “Get the Prime” 

was then introduced as replacement to the conventional exercises. Students’ score obtained from the 

“Get the Prime” added with another test with similar difficulty as the first one was used as the post-

test score. Paired sample t-test was performed using Statistical Package for the Social Sciences (SPSS) 

version 23. 

One of the main reasons that motivate the development of “Get the Prime” is to create a game 

which is specifically designed for the local context which will warrant its relevancy and needs. As 

mentioned earlier, students cannot recognize prime numbers though they have learnt it. Therefore, this 

game is created to meet the learning standards of the students. It began as a computer only space 

shooting game without sprite. As the basic control had been coded, it was then developed into “Get the 

Prime” by adding prime and non-prime numbers. As for psychological factors, life bar was added 

whereas player would be penalized when they mistakenly get non-prime numbers. This acts as the 

negative reinforcement (Ormrod, 2014). 

After few tests play by the developer, bonus sphere was added as the positive reinforcement. 

This bonus sphere when obtained would increase the life bar or if it is full, will give player bonus score. 
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Ammo bar was also added to promote strategic play which aimed to motivate students to identify non-

prime numbers so that they can shoot it to convert into prime numbers. 

After getting students tested the game, a local scoreboard was then added to promote 

competition among players. Finally, few adjustments such as two digits prime numbers, levels and 

ability to obtain better spaceships were added to attract students to play the game. It was then followed 

by optimizing the codes for both computers with Windows and smartphones with Android operating 

system. 

There are some notable features of the game. Firstly, evolving ships were designed to capture 

students’ interest. The ship will evolve to a bigger and more advance ship based on the score the players 

obtained (Figure 1). A bigger ship could move faster but the increase of surface area also means players 

need to be more careful to avoid non-prime numbers. 

    

 

   
 

Figure 1. Type of spaceships. 

There is also a bonus stage which can be reached upon filling in the “fever bar”. In that mode, 

player will be temporarily granted the control of another type of spaceship. This is to motivate students 

to identify prime numbers correctly and consecutively. 

Due to the potential and success of augmented reality (AR), attempt was made to utilize this 

into “Get the Prime”. The rational of adding AR is to further attract students’ interests in playing the 

game. Although some changes were made to the game, most of the psychological factors from the 

previous teaching aid are retained. 

In the “Get the Prime” AR, there are stars labelled with prime number and non-prime number.  

Students have to tab stars which labelled prime number. A new feature which is the bonus multiplier 

was added as the positive reinforcement. This bonus multiplier was time limited and would further 

increase the score. It serves as a motivational factor that enhances students’ reaction time to prime 

numbers. When students achieve certain level, yellow stars which labelled 2-digit prime numbers and 

non-prime numbers would appear. Purple stars would also be seen when students achieve higher level. 

As the game is self-developed, its difficulties of level may be adapted accordingly students’ 

performance. For low-performed students, the time taken to tab one-digit prime numbers may be 

longer in order to suit students’ level.  Besides, the scores and penalties can also be adjusted and altered 

from time to time.  

After getting students tested the game, an online scoreboard (Figure 2) was added to promote 

competition among players. The scoreboard can show up to top 15.  It was then followed by optimizing 

the codes for smartphones with Android operating system. Figure 3 to Figure 7 were in-game 

screenshots. 

Notable improvements of the game are online scoreboard, 3-dimentional game and AR enabled 

which based on preliminary data was able to significantly boost students’ interests in playing the game. 
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In order to increase the availability of the software, the source code can be compiled into numerous 

platforms. For the purpose of this study, it had been compiled into android application package (apk) 

for Android operating system.  

 

Figure 2. Online scoreboard. 

 

 

Figure 3. Instructions. 

 

   

Figure 4. Blue color stars (Level 1). 
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Figure 5. Yellow color stars (Level 2). 

 

Figure 6. Purple color stars (Level 3). 

 

Figure 7. End of Game. 

3. FINDINGS 

The findings of the study were analysed by using T-test (pre and post-tests), effect size and 

further supported by interview.  

3.1 Data Analyses 

The pre and post-tests results were analysed using Statistical Package for the Social Sciences 

(SPSS version 23). The table below shows the mean of the pre and post-test: 
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Table 1. Mean of Pre and Post-Test. 

 Pre-Test Post-Test Difference in 

Mean 

   Increment (%) 

Mean   5.032     6.623          1.591            31.62 

 

The mean value of the pre-test was 5.032 meanwhile the mean value of the post-test was 6.623. 

The mean value has increased 1.591. This indicated that students’ performance has increased and it was 

a significant improvement as it increased 31.62%.  Figure 8 shows the mean value of pre and post-test. 

 

 

Figure 8. Mean of Pre and Post-test. 

Paired sample t-test was conducted to determine whether the effectiveness of self-developed 

teaching aid known as “Get the Prime” in enhancing students’ achievement in identifying prime 

numbers. The findings were shown in Table 2. 

 

Table 2. Paired Sample T-Test. 

 Mean Sig. (2-tailed) Effect Size 

Mark Set 2 – Mark Set 1 1.591 0.046 0.516 

 

Based on the mean values, it showed that students had increased performance in identifying 

prime numbers. Although the mean differences were not that high, it should be noted that it was 

statistically significant (p < 0.05) and the effect size (>0.5) indicated the differences were of educational 

important (Cohen, 2000).  

 Phase two of the study was qualitative, hence there no statistical analyses for this part of study. 

However, through interviewing three of the students with score ranging from low, intermediate and 

high, showed that they were interested in “Get the Prime”. Mainly because they were actively engaged 
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in the game and the scoreboard motivated them to try to obtain higher score just to get the bragging 

rights.  

On the other hand, students also noted that there were no variations in the gameplay. It had to 

be noted that this is by design as an attempt to avoid addiction in playing the game. Preferably, once 

the objective had been achieved, students would move on from the game itself. 

 

4. DISCUSSION 

The findings shown in Table 6.1 and 6.2. Based on the difference in the mean value (1.591), it 

showed that students performed better in the second set of questions. It was worth noting that the mean 

increased 31.62% from pre to post-test.  Despite mean difference was not that high, it should be noted 

that it was significant (0.046) and the effect size (0.516) indicated the difference was of educational 

important. Therefore, it could be concluded students’ performance increased after using “Get the 

Prime” game. 

Based on students’ feedback, they were interested in the game. Their feedbacks were reliable 

and valid because they gave similar responses when asked in different ways. This was done as part of 

the triangulation. More importantly, students reported that they get bored quite fast but this is actually 

by design to avoid addiction to game. Therefore, it was concluded that “Get the Prime” effective yet 

avoid the most common issue in gaming, addiction. 

 

5. CONCLUSION 

Prime numbers which are the basic in number theory plays an important role in certain 

mathematics learning area. Therefore, it is necessary for students to identify and recognize it. The 

purpose of the study is to determine the effectiveness of self-developed teaching aid known as “Get the 

Prime” in enhancing students’ achievement in identifying one to two digits prime numbers. The results 

of this study showed that gamifying exercise on prime numbers through “Get the Prime” was effective 

in enhancing Form 4 students’ achievement in identifying prime numbers. 
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Abstrak: M-Pembelajaran Android Belajar Pola Sendiri (BPS) adalah projek inovasi alat bantu mengajar (ABM), 

juga dikenali sebgai bahan bantu mengajar (BBM) yang menggunakan mobile android sebagai platform. Sasaran 

utama pengguna aplikasi ini adalah kepada tenaga pengajar dan pelajar dari bidang fesyen dan pakaian, serta 

usahawan-usahawan pakaian. Ia bertujuan sebagai membantu untuk proses menghasilkan pakaian keluaran syarikat 

mereka. Pola adalah kaedah mendraf rekaan pakaian mengikut ukuran bentuk badan dan pakaian yang ditetapkan 

sebelum proses menggunting pola pakaian di atas kain. Untuk prototaip, aplikasi M-Pembelajaran Android Belajar 

Pola Sendiri (BPS) kaedah mendraf “POLA ASAS KURUNG MODEN DAN VARIASI” dibangunkan sebagai M-

Pembelajaran. Pelbagai pola pakaian akan dimasukkan untuk menghimpunkan pelbagai pola mengikut jenis baju 

dalam satu aplikasi. Aplikasi ini dibangunkan bertujuan bagi memudahkan pengguna untuk mengakses nota-nota 

mendraf pola mengikut keperluan dengan mudah, hanya perlu muat turun aplikasi melalui smartphone dan 

pengguna dapat memanfaatkan kaedah mendraf dengan mudah serta kurang penggunaan kertas (paperless). 

Kelebihan aplikasi ini adalah nota-nota mendraf pola disertakan dengan visual tambahan dan butang arahan 

mendraf, ianya bertujuan membantu pengguna lebih mudah memahami langkah-langkah mendraf. Untuk 

makluman, pola pakaian merupakan pembelajaran asas dan proses yang sangat penting dalam menghasilkan pakaian 

supaya pakaian dapat dihasilkan mengikut ukuran, bentuk dan rekaan yang tepat. 

Kata Kunci: M-Pembelajaran, ABM, BBM, Belajar Pola Sendiri BPS. 
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1. PENGENALAN 

MOSTI telah mengumumkan 10 Program Lonjakan Sains, Teknologi, Inovasi dan Ekonomi 

(STIE) yang akan memacu usaha-usaha pembangunan teknologi tempatan dan pengkomersialan hasil 

R&D negara. Kementerian akan memastikan supaya bidang sains dan teknologi dapat memberi 

manfaat kepada semua pihak secara inklusif tanpa ada pihak yang terpinggir, seterusnya mewujudkan 

masyarakat yang berpemikiran saintifik dalam menuju negara maju dan berteknologi tinggi. Lonjakan 

digital dalam Pendidikan ketika pandemik covid-19 beserta era revolusi perindustrian 4.0 menjadikan 

pembelajaran berkonsepkan mudah alih atau M-Pembelajaran (Mobile Learning) amat berkesan dan 

diperlukan untuk memastikan kehidupan seharian terus relevan. 

Menurut Vaughan (2006:3), multimedia merupakan kombinasi dari teks, seni grafik, suara, 

animasi dan elemen-elemen video yang dimanipulasi secara digital dan ditampilkan di dalam 
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komputer. Sedangkan menurut Renddi & Mishra dalam Munir (2012: 110-111), “Multimedia interaktif 

dapat didefinisikan sebagai suatu integrasi elemen beberapa media (audio, video, grafik, teks, animasi) 

menjadi satu kesatuan. Dalam perubahan pesat dari segi teknologi, ramai pelajar-pelajar di Institusi 

Pengajian Tinggi kini mampu memiliki telefon pintar atau tablet yang menggunakan sistem android. 

Android adalah sistem operasi untuk peranti bergerak seperti telefon selular, komputer tablet dan 

notebook. Android dibangunkan oleh Google berdasarkan sistem perisian Linux dan perisian GNU. 

Android asalnya dibangunkan oleh Android Inc. (firma yang kemudiannya telah dibeli oleh Google). 

 

2. METODOLOGI REKABENTUK 

2.1 Kaedah Pengumpulan Data 

2.1.1 Data Primer 

2.1.1.1 Pemerhatian 

Data dapat dikumpul melalui tinjauan persekitaran serta aktiviti pembelajaran dalam bilik 

kuliah terutamanya untuk subjek mendraf pola pakaian. Juga memantau pemahaman serta 

penerimaan pelajar-pelajar ketika proses pembelajaran secara konvensional berlaku. Berdasarkan hasil 

pemerhatian yang telah dijalankan, pelajar-pelajar mempunyai karektor rasa ingin tahu yang sangat 

kuat (fast learner) untuk mempelajari sesuatu hal yang baharu. Maka selaras dengan peredaran 

teknologi terkini, kewujudan platform mutimedia dalam pembelajaran amat digalakkan, sebagai 

menyokong usaha pelajar-pelajar khasnya pembelajaran secara student-centred learning. Selain itu, 

tinjauan juga telah dijalankan kepada beberapa usahwan-usahawan pakaian, yang menghasilkan 

produksi pakaian samada secara kecil-kecilan atau dalam skala besar. Rata-rata masih lagi merujuk 

nota-nota dan proses mendraf pakaian dengan kaedah lama dan tidak relevan lagi ketika ini. Nota-

nota yang disimpan dengan penggunaan kertas yang banyak dan kian uzur, agak menganggu 

pemahaman proses mendraf. 

2.1.1.2 Sesi temuduga 

Temuduga ringkas dilakukan diantara beberapa tenaga pengajar dan pelajar-pelajar berkaitan 

subjek mendraf Pola Pakaian. Sesi temuduga ringkas juga dilakukan diantara usahawan-usahawan 

yang menghasilkan pakaian. 

 

2.1.2 Data Sekunder 

2.1.2.1 Perpustakaan dan Laman web 

 Data ini digunakan untuk mengumpulkan dan mempelajari bahan berhubung kaedah yang 

relevan dengan rekabentuk Komunikasi Visual, Multimedia, Android dan Pola Pakaian sebagai 

sumber bahan untuk membina dan menghasilkan aplikasi Belajar Pola Sendiri BPS.  

 

3. SASARAN KHALAYAK PENGGUNA 

 Tenaga pengajar yang mengajar program Fesyen dan Pakaian  

 Pelajar-pelajar yang mengambil program Fesyen dan Pakaian  



APS Proceedings Volume 1 

 

26 

 Komuniti masyarakat :  

 Individu yang berminat 

 Usahawan pakaian 

 Surirumah dan lain-lain 

 

 

Rajah 1. Carta Aliran Model ADDIE. 

 

4. TEORI PEMBELAJARAN 

Teori pembelajaran adalah teori yang memfokuskan penerangan dan penjelasan bagaimana 

proses pembelajaran berlaku dalam diri seseorang. Teori pembelajaran menyediakan asas strategi 

umum yang perlu digunakan bagi meningkatkan kualiti pembelajaran. Terdapat beberapa teori yang 

dikemukakan mengenai pembelajaran dan setiap teori mempunyai konsep atau prinsip tersendiri 

tentang proses belajar. Berdasarkan perbezaan sudut pandangan ini maka teori pembelajaran tersebut 

dapat dikategorikan kepada beberapa bahagian antaranya teori behaviorisme, teori kognitivisme dan 

teori konstruktivisme. 

Dalam konteks pembangunan aplikasi mudah alih Belajar Pola Sendiri BPS ini, pembangun 

menerapkan unsur multimedia serta teori pembelajaran kognitif. Teori Kognitif menyatakan 

pembelajaran lebih mudah berlaku melalui pengamatan dan pengecaman melalui elemen-elemen 

multimedia dan dapat meningkatkan kadar pembelajaran dengan lebih baik berbanding pembelajaran 

kaedah tradisional yang bergantung kepada pembacaan bahan bertulis semata-mata (Esa, Mohamad, 

& Mukhtar, 2007). Prinsip teori kognitif yang diterapkan dalam aplikasi mudah alih Belajar Pola Sendiri 

BPS ialah seperti penggunaan teks, warna dan imej serta butang navigasi bagi menarik perhatian 

pengguna, teknik persembahan maklumat yang dipelbagaikan, pengguna berpeluang untuk 

mengulang semula maklumat yang telah dipelajari dalam pelbagai bentuk dan video yang dipaparkan 

mampu meningkatkan dan mengukuhkan ingatan pengguna.  
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5. MODEL INSTRUKSIONAL 

Pemilihan model reka bentuk instruksional adalah sangat penting sebagai satu kerangka kerja 

yang dapat membantu pembangun atau pereka bentuk dalam mereka bentuk dan membangunkan 

aplikasi multimedia secara lebih sistematik. Proses pembangunan aplikasi mudah alih Belajar Pola 

Sendiri BPS melibatkan lima fasa utama yang diadaptasi daripada Model ADDIE. Model ADDIE 

merupakan satu kaedah pembangunan yang direka bentuk secara terperinci melibatkan lima fasa iaitu 

Analisis (Analyze), Reka Bentuk (Design), Pembangunan (Development), Implementasi (Implement) dan 

Evaluasi (Evaluation). Secara umumnya, aliran kerja model ADDIE boleh dilihat seperti berikut: 

 

 

Rajah 2. Proses Pembangunan berpandukan Model ADDIE (Gagne, Wager, Golas & Keller, 2005). 

 

Model ADDIE merupakan teknik pilihan untuk membangunkan aplikasi mudah alih kerana 

reka bentuk model yang menekankan pengulangan dilakukan bagi setiap fasa (Yusoff & Romli, 2019). 

Setiap fasa saling berhubung antara satu sama lain dan sekiranya satu tahap ini tidak dapat 

dilaksanakan dengan betul, prosesnya dapat diulang hingga dapat diselesaikan sepenuhnya. Menurut 

Gustafson & Branch (dalam Nawi & Zakaria, 2016) model reka bentuk instruksional ADDIE 

merupakan model yang terawal dan menjadi asas kepada model-model reka bentuk sistem 

instruksional yang lain. 

 

5.1 Fasa Analisis (Analyze) 

Fasa analisis (Analyze) merupakan fasa awal model reka bentuk ADDIE dalam  pembangunan 

aplikasi mudah alih Belajar Pola Sendiri BPS. Dalam fasa ini, pembangun melaksanakan proses 

menganalisis terhadap segala aspek keperluan aplikasi. Selain itu, analisis terhadap kandungan dan 

maklumat yang disalurkan kepada pengguna Belajar Pola Sendiri BPS haruslah bermanfaat dan 

menambahkan pengetahuan pengguna. Pembangun perlu membina kefahaman mengenai sasaran 

pengguna aplikasi, persekitaran penggunaan, matlamat yang hendak dicapai, kekuatan dan kekangan 

aplikasi yang akan dibina dan sebagainya. Analisis juga dilakukan untuk mengetahui kecenderungan 

pengguna pada era teknologi ini menggunakan aplikasi ini untuk kegunaan mereka. Dalam projek ini, 

fasa analisis dilaksanakan melalui kaedah pengumpulan data iaitu: 
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a) Analisis terhadap aplikasi sedia ada bagi memastikan aplikasi yang akan dibangunkan adalah lebih 

baik, menawarkan kepelbagaian fungsi dan mesra pengguna. 

b) Analisis terhadap persekitaran penggunaaan aplikasi yang melibatkan akses dan capaian internet 

yang baik menggunakan peranti mudah alih. 

c) Analisis terhadap keperluan spesifikasi perkakasan dan perisian berserta kos sepanjang proses 

pembangunan aplikasi. 

d) Analisis terhadap keperluan pakar rujuk serta individu yang bertauliah dalam pembangunan 

aplikasi multimedia melibatkan industri fesyen dan pakaian. 

 

5.2 Fasa Reka Bentuk (Design) 

Tujuan fasa ini adalah untu mengubah keperluan kepada spesifikasi reka bentuk aplikasi yang 

lengkap dan terperinci.  Dalam fasa ini, aplikasi direka bentuk untuk memenuhi keperluan pada fasa 

analisis dimana segala keperluan dan kehendak pengguna telah dikenal pasti. Fasa reka bentuk ini 

akan melibatkan proses reka bentuk antaramuka pengguna berdasarkan fungsi-fungsi yang ada.  Reka 

bentuk antaramuka pengguna ini berfungsi dalam mendapatkan lakaran awal akan aplikasi yang 

dibangunkan. Lakaran awal ini amat penting dalam mengenal pasti elemen yang perlu dimasukkan 

dan sesuai digunakan di dalam aplikasi contohnya seperti penggunaan warna yang sesuai, pemilihan 

butang dan pemilihan imej latar belakang aplikasi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rajah 3. Bahagian Hadapan Antaramuka. 

Rajah 4. Bahagian Menupage. 
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5.3 Fasa Pembangunan (Development) 

Fasa ini merupakan fasa pembangunan aplikasi, ianya melibatkan penghasilan dan pengujian 

metodologi yang digunakan dalam projek. Pada peringkat ini, aplikasi yang dicadangkan berada 

dalam proses pembangunan.  Peringkat ini dijalankan berdasarkan data yang dikumpulkan dari fasa 

analisis dan reka bentuk yang telah dijalankan. Pembangunan aplikasi ini akan dimulakan dengan 

mempertimbangkan perkakasan dan keperluan perisian yang diperlukan untuk pembangunan. 

Aplikasi ini akan dibangunkan berdasarkan lakaran-lakaran reka bentuk yang telah di buat pada fasa 

reka bentuk. 

 

        

 

 

 

 

 

Rajah 5. Cara Mengambil Ukuran. 

 

 

 

 

 

 

Rajah 6. Pola Baju Kurung Moden 

 

 

 

Rajah 7. Aplikasi BPS hadapan 
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5.4 Fasa Pelaksanaan (Implement) 

Fasa seterusnya adalah fasa pelaksanaan iaitu fasa keempat dalam model ini.  Ianya akan 

dilaksanakan kepada pengguna sasaran iaitu seperti yang telah dinyatakan di dalam fasa analisis. 

Pengedaran dan penyampaian aplikasi kepada pengguna sasaran akan dilaksanakan di dalam fasa ini. 

Fasa ini akan memastikan aplikasi Belajar Pola Sendiri BPS yang dibangunkan menepati kehendak dan 

keperluan pengguna. 

 

5.5 Fasa Penilaian (Evaluation) 

Fasa terakhir dalam model ADDIE adalah fasa penilaian. Fasa ini akan memastikan aplikasi 

yang dibangunkan dapat mencapai matlamat yang diinginkan. Dalam fasa ini penilaian dari pengguna 

yang telah menggunakan aplikasi Belajar Pola Sendiri BPS yang telah dibangunkan akan direkodkan. 

Seterusnya, data berkenaan maklum balas daripada pengguna itu akan dinilai untuk menambahbaik 

aplikasi dan membuat sebarang perubahan mengikut keperluan dan kemahuan pengguna. 

 

6. KEPERLUAN ALATAN PERKAKASAN DAN PERISIAN 

Dalam fasa pembangunan aplikasi Belajar Pola Sendiri BPS, keperluan alatan perkakasan dan 

perisian adalah penting supaya proses membangunkan aplikasi berjalan dengan lancar. Alatan 

memberi maksud bermacam-macam alat (Kamus Dewan, 1998). Perkakasan pula bermaksud sebagai 

peralatan. Peralatan multimedia secara tidak langsung melibatkan beberapa komponen utama seperti 

sistem komputer serta perkakasan asasnya dan juga perkakasan tambahan yang berkaitan dengan 

teknologi multimedia itu sendiri (Jamaluddin dan Zaidatun, 2005). Peralatan adalah alat-alat elektronik 

yang terdapat dalam suatu sistem komputer yang boleh disambung dengan peranti-peranti lain seperti 

projektor LCD, pencetak, pengimbas, televisyen dan lain-lain (Merril, 1989). 

6.1 Komputer Peribadi 

Jadual 1 di bawah menunjukkan senarai alatan perkakasan komputer peribadi berserta 

spesifikasi yang digunakan untuk membangunan aplikasi mudah alih Belajar Pola Sendiri BPS. 

 

 

 

 

 

Rajah 8. Aplikasi BPS Menupage. 
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Jadual 1. Perkakasan Dan Spesifikasi Komputer Peribadi. 

Perkakasan Spesifikasi 

Jenis Komputer Riba (Laptop) Lenovo IdeaPad 700-15isk  

Sistem Pengoperasian (Processor) Intel® Core™ i7-6700HQ CPU @ 2.60GHz 

2.59GHz 

Ingatan Capaian Rawak (RAM) 12.0GB 

Sistem Komputer (System type) 64-bit Operating System, x64-based processor 

Kad grafik (Graphics Card) NVIDIA GeForce GTX 950M 

 

6.2 Peranti Android 

Jadual 2 di bawah menunjukkan senarai perkakasan peranti android berserta spesifikasi yang 

diperlukan untuk fasa pengujian aplikasi mudah alih Belajar Pola Sendiri BPS. 

Jadual 2. Perkakasan Dan Spesifikasi Peranti Android 

Perkakasan Spesifikasi 

Jenis Android Device Redmi Note 5  

Sistem Pengoperasian (Processor) Android 9 

CPU Octa-core Max 1.80GHz 

Ingatan Capaian Rawak (RAM) 4.0GB 

Kamera 12MP 

 

6.3 Perisian 

Jadual 3 di bawah menunjukkan senarai perisian berserta spesifikasi yang digunakan untuk 

membangunkan aplikasi mudah alih daripada fasa reka bentuk antara muka sehingga membangunkan 

aplikasi. 

Jadual 3. Perisian dan Spesifikasi 

Perisian Spesifikasi 

Adobe Animate Adobe Animate 2022 

Adobe Photoshop Adobe Photoshop 2022 

Adobe Illustrator Adobe Illustrator 2022 

 

7. POTENSI PENGEMBANGAN PROJEK 

7.1 Pengkormesialan 

Projek ini telah didaftarkan untuk hakcipta melalui Perbadanan Harta Intelek. No. Pendaftaran 

LY2018000873. 

 

7.2 Perancangan 

 Android boleh diakses melalui Google Play Store. 

 Mempelbagaikan pola-pola pakaian. 
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 Pembangunan AR (Augmented Reality) digunakan pada setiap pola. 

 Mendapatkan ukuran badan pelanggan melalui AR (Augmented Reality). 

 Perkhidmatan kepakaran mereka pakaian dan menghasilkan pola pakaian secara 3D digital. 

 

7.3 Rekacipta 

 Aplikasi ini sesuai diguna pakai oleh pendidik yang mengajar berkaitan fesyen dan pakaian 

dan pelajar-pelajar yang mengambil jurusan TVET fesyen dan pakaian. 

 Juga kepada usahawan-usahawan pakaian dan mereka yang berminat untuk mempelajari 

kaedah mendraf pelbagai pola pakaian. 

 

5. KESIMPULAN 

Dengan peredaran teknologi yang semakin berkembang dan penggunaan telefon pintar dalam 

urusan seharian maka aplikasi Belajar Pola Sendiri BPS ini sedikit sebanyak diharap membantu para 

pelajar dan mereka yang berminat mempelajari kaedah mendraf pola secara sendiri melalui telefon 

pintar. 
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Abstract: Smartphones have become a necessity for many people throughout the world. With improved branding, 

customization and user interaction, mobile apps are leading the market.  Therefore, mobile application development 

is important targets for various services in the market including in the tourism industry. The element of a 

smartphone application is the user interface (UI). UI design is the process designers use to build interfaces in 

software or computerized devices, focusing on looks or style. This study aims to describe the development of the 

Crazy Scientist application containing four games, from your body part to animals, plants, and everything in 

between, which for learning science concepts. 

Keywords: user interface (UI), smartphone, mobile apps, science concepts. 
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1. INTRODUCTION 

Crazy Scientist teach your kids about the world of science around them. From your body part 

to animals, plants and everything in between. We can unlock new educational opportunities for your 

children. It also engage your kids in learning science concepts. 

 

2. PROBLEM STATEMENT 

 The existing science learning application lack many features. 

 The available application is less interesting and less approach using games interactive. 

 There are not many science learning applications available in market. 

 

3. OBJECTIVES 

 To engage kids in learning science concepts.  

 Help kids to learn the material better. 

 Explore fun kids’ science experiments and projects. 

 To extend the learning. 
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 Science worksheets, Games and Projects for preschool, kindergarten, 1st grade, 2nd grade, 3rd 

grade, 4th grade and 5th grade kids. 

 Increase kid's interest in investigating, exploring, and experimenting with these science 

activities and mini-games.  

 Kids will love science after playing this app because there are variety of different and 

interesting science topics.  

 Perfect for science center or independent practice. 

 

 

4. USEFULNESS 

Crazy Scientist is one stop information centre prototype of the mobile application that provides 

kids to learn multiple science topics by including body parts, five senses, classifying foods by its food 

pyramid and recognising animals’ sounds. Crazy Scientist is an enjoyable interactive app as it involves 

graphics and audio. 

 

5. NOVELTY 

Crazy Scientist will be the first science learning application that covered a few science topics in 

one app and helps to interact with audiovisual information via gamification and visualization. 

 

6. USER INTERFACE 

Crazy Scientist design theme are based on two main colours, purple and yellow. On our 

homepage (Figure. 1), we put a Smart Reader student in a lab coat as our character. The boy is 

mimicking a crazy face like what our apps is called. We also added a few other science elements such 

as beaker, plants, planets and microorganisms on the homepage.  

There is a logo in a round shape and it will display to you the developer information (Figure 

2). Once you press the ‘Start’ button, this will lead to Main Menu (Figure 3).  

You will see our four mini games. First is Body Parts. The second is Animal Sounds. The third 

is Food Pyramid and lastly, My Five Senses. You are free to pick which games you want to play. On the 

top right, there is a Homepage button and an About Us button. This will show you little facts about 

information of Crazy Scientist apps. 

 

 

Figure 1. Home page.  
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Figure 2. About Us (Developer).  

 

 

Figure 3. Main Menu. 

 

 

Figure 4. App Info. 

 

Our first game (Figure 5), users need to fill in the blanks by dragging labels to its correct place. 

We used the same boy from Homepage as model. 

For Animal games (Figure 6), there are four speaker icons but each have different sound. Users 

need to listen carefully to the outputs by clicking them and match the animals to their right sounds.  
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Figure 5. Game 1: Body Parts.  

 

 

Figure 6. Game 2: Animal Sounds.  

Food Pyramid (Figure 7) are played by simply dragging foods from the columns to food 

pyramid. Our fifth games, My Five Senses (Figure 8), the user just need to bring the five senses to the 

right labels. 

In every of these games, you will receive encouragement words once you complete each task. 

 

 

Figure 7. Game 3: Food Pyramid.  
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Figure 8. Game 4: My Five Senses. 

 

7. IMPLEMENTATION 

On early creation of this application, we did some research on various items. We collect as 

many data and problem statement from other application and find the right solutions. The designing 

process all done using Adobe Animate and Adobe Illustrator. 

 

Figure 9. Storyboard of Crazy Scientist. 
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Figure 10. Flowchart of development process starting from homepage and ends with the four mini games. 

 

8. COMMERCIALIZATION POTENTIAL 

Crazy Scientist is very easy to access links and is very appealing to users as it is animated and 

has music that appeals to kindergarten children. It has various uses in creative learning in educating 

kindergarten children as well as training their minds to be ready in entering primary school to seek 

more knowledge. Crazy Scientist application has been registered under the intellectual property of 

which the registration number is LY2022J04697. Registration of intellectual property is important to 

protect the copyright of this app from being replicated. 

 

9. CONCLUSION 

We hope our apps will help kindergarten children to learn science subject in easy and fun way 

and wish their love to science grows as they learn more about it in the kindergarten. 
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Abstract: We conducted a brief face to face interviews with family and friends to find out the problems that they 

have in their activities of daily living (ADL) which need immediate solutions. We identified many problems, but 

we chose the one that we are capable of and possible to solved. The target market for our project are the students 

and households. A rack or shelf which we can put various things inside such as shoes, books, decorative things, and 

others. To make it look more attractive and unique, the rack or shelf can be rotated 360 degrees. Nowadays, people 

are more concern on space and energy saving. A rack or shelf does not have its own lighting and it requires you to 

open the light of your room or in the store if you want to take something out from it. It will increase the usage of 

electricity. Therefore, we need to produce a rotating multipurpose shelf rack with its own light without using 

electricity. The multipurpose shelf rack facilitates the life of the students mainly who live in the hostels and the 

household’s daily routine are easier. 

Keywords: Activities of daily living (ADL); space and energy saving; students and households. 
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1. INTRODUCTION 

Activities of daily living (ADL) is a term used in healthcare to refer to daily self-care activities 

within an individual's place of residence, in outdoor environments, or both (Kristine, 2002). ADLs are 

defined as "the things we normally do such as feeding ourselves, bathing, dressing, grooming, work, 

homemaking, and leisure. We found out that most of the daily living problems are related to their 

daily routines. Therefore, we decided to focus on some common problems which are usually faced by 

the households and friends especially those students who lives in the hostels.  

 

2. METHOD & MATERIAL 

A brief face to face interviews with family and friends was conducted to find out the 

problems they have in their activities of daily living (ADL) which need immediate solutions. We 

identified many problems, but we chose the one that we are capable of and possible to solved. The 

target market for our project are the students and households.   

After considering all the aspects, all the pros and cons as well as the possible solutions for the 

problems, we have come to decision where we choose to produce the multipurpose turntable shelf 

rack. It took a while for us to achieve consensus and to think on the materials to be use on producing 

the shelf. So, after all the discussions, we have finally decided on what to use and the materials 

needed are as follows; plywood, black and red paint, thinner, a hammer, sandpaper, LED lights, 
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batteries, screwdrivers, and double tape. We have calculated the overall costs involved. The total cost 

was almost RM300.00. 

 

3. FINDINGS 

After the survey has been conducted, we identified a few problems and challenges. We list 

down all the findings and the result are as in Table 1 below. Based on the findings, we found out that 

most of the respondents have some common problems which are difficulties to store/keep things in 1 

place neatly and at the same time can save more space and energy. Therefore, we decided to innovate 

a product that we can put various things inside neatly and can reduce the usage of electricity. The 

name of our product is Multipurpose Turntable Shelf. 

Table 1. Listing of Problems and Solutions 

Problems Suggested solutions Frequency (N = 100) 

1. Difficulties ironing clothes Adjustable ironing board 72 

2. Difficult to carry umbrella every 

time raining season 

Fashionable 2 in 1 water 

resistance raincoat 

70 

3. Difficulties to store/keep things in 1 

place neatly and at the same time 

can save space and energy. 

Multipurpose turntable shelf 81 

4. Dangerous environment Safety electronic device   

5. Poisonous/ harmful food A device that can detect 

poisonous/ harmful food – Food 

ingredients scanner 

74 

6. Lazy to fold clothes Automatic folding machine 76 

 

 

4. DISCUSSION AND CONCLUSION 

ADLs are basic self-care tasks that are needed for basic functional living. The activities of 

daily living (ADLs) are a term used to collectively describe fundamental skills required to 

independently care for oneself, such as eating, bathing, and mobility (Katz, 1983; Bieńkiewicz et al., 

2014).  

Furthermore, there are instrumental activities of daily living (IADLs) involve slightly more 

complicated duties that need more thinking and organisational skills than regular activities of daily 

living (ADLs). The activities include cooking, cleaning, doing your own shopping, managing your 

own transportation, and even handling your finances. 

Since most activities of daily living revolve around being physically able, there is many assistive 

equipment that can help to complete these tasks with far more ease. Not only does this make the 

process of completing ADLs easier, but it also reduces the amount of time needed to complete them. 

ADL is used as a sign of a person’s ability circumstances. The inability to perform ADLs lead to 

dependence of other individuals and/or practical devices. The inability to complete basic activities of 

daily routine may lead to insecure environments and low quality of life. Measurement of an 

individual’s ADL is important as these are the signs of the need for alternative living arrangements, 

hospitalization, admission to nursing homes, and even the needs of paid home care (Guidet et al., 

2020; Costenoble et al., 2021; Cagle, 2020; Rosenberg et al., 2019). 
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After we did some research on ADLs, therefore, we came out with the idea of innovating the 

Multipurpose Turntable Shelf, hoping that this equipment may ease the daily life routine of those 

who need. 
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Abstract: Most educators will spend a few minutes taking students’ attendance in the classroom, particularly in 

universities and colleges. It is possible to carry out this procedure in several ways, such as calling out students' 

names or giving them a piece of paper to sign as confirmation of attendance. This procedure is time-consuming, 

susceptible to fraud, and disruptive during class. This project aims to improve the attendance system to offer a more 

dependable and secure way to track students' attendance. Using the Convolutional Neural Network (CNN) 

algorithm, we examined the student's facial shape, eyes, nose, mouth, and other facial traits. The algorithm is used 

to build a model that can classify each student based on their face image. Moreover, geofencing detects and measures 

the student's location to determine whether the student is inside the classroom area. 

Keywords: attendance management; convolutional neural network; geofencing; facial recognition; mobile application. 
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1. INTRODUCTION 

An attendance management system is a method used to track attendance information. Taking 

and maintaining student attendance manually has always been a difficult task. Many businesses, 

colleges, and schools still use paper-based attendance systems, which can be risky and prone to error 

(Bharathy et al., 2021). This approach requires students to write their name or sign on paper and hand 

it to the educators at the end of the class.  Most universities in Malaysia that apply and use this 

attendance system have proved to be easily manipulated. Some students can easily imitate their friends' 

signatures to help their friend absence from class (Zainal et al., 2014). The attendance system should 

not be taken for granted for various reasons. One reason is that the attendance system allowed the 

higher authority to view and monitor the staff members' dedication to their jobs (Zainal et al., 2014). In 

this case, the student's commitment to attend the class. Attendance is a criterion for passing a course in 

many educational institutions. In Universiti Teknologi MARA itself, according to the university 

academic regulations, students will receive a notification letter as the first warning whenever the 

absenteeism rate reaches 10%. When the absenteeism rate hits 20%, the last warning will be given, and 

the students may be barred from taking the final examination. 

The rise of Artificial Intelligence, Machine Learning, and Deep Learning has revolutionised and 

opened many possibilities in various fields. "Computer Vision is a combination of image processing 

and pattern recognition where the output will be an image understanding" (Wiley & Lucas, 2018). The 

process of computer vision involves obtaining the raw input in the form of digital images to be 
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processed to obtain various information and features. This information will then be used for image, 

iris, facial, and face recognition. On the other hand, geofencing is a location-based service in which an 

app or other software uses GPS, RFID, and Wi-Fi to trigger some action, such as a notification when a 

mobile device enters or exits a virtual boundary built up around one geographical location (White, 

2017). Geofencing is primarily being used to track the movement of some entities accurately at one 

location. 

 The idea of this attendance system is to combine all three elements above to develop a mobile 

application that can track attendance by using face recognition and geofencing. Digital attendance 

management systems can change how lecturers manage the classroom. Lecturers can say goodbye to 

paper-based attendance and shift to a more effective system. Calculating and recording absence takes 

less time and effort if an accurate attendance and time-tracking system is used.  

 

2. METHOD & MATERIAL 

The development model adopted in this project is the Waterfall model. Waterfall model is one 

of the earliest process models for software development.  The main advantages of the waterfall 

approach are that it is very straightforward, simple to understand, and simple to use (Kramer, 2018). 

There are five phases involved, namely information and idea gathering, requirement analysis, design, 

development, and testing. There is no task overlap between the phases, and each step must be 

completed before moving on to the next. The outcome of the earlier phase serves as the basis for the 

subsequent phase.  

a) Phase 1 (Information and Idea Gathering) - This phase focused on the application's 

requirements. Detailed project information was gathered. 

b) Phase 2 (Requirement Analysis) - The project's requirements were analysed and 

documented. Every constraint and limitation that can impact the development process 

was considered. 

c) Phase 3 (Design) - The application was designed in three stages. The use case diagram, 

flowcharts and mock user interface designs are the key elements of the design.  

d) Phase 4 (Development) - The development phase is the technical phase, where the 

source code and algorithm were written, and the image dataset was collected. The 

application was coded in the Ionic Hybrid mobile app and Django environment.  

e) Phase 5 (Testing) - Testing is critical to ensure that the application functions as intended 

and conforms to the requirements. Testing was carried out by providing test inputs, 

recording the outcomes, and confirming that the actual results match the predicted 

results. 

 

3. FINDINGS 

The findings are discussed in this section. 

3.1 Graphical User Interface (GUI) of AttenTriX 

Figure 1 shows the GUI of submitting the attendance after face recognition. The student must 

take a picture of themselves and upload it to the server. The server will retrieve the image and execute 
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the facial recognition using the Convolutional Neural Network (CNN) algorithm. A pop-up message 

will be displayed once the student's attendance is successfully taken. Figure 2 shows the GUI when the 

student is not within the designated area. The application will read the student's latitude and longitude. 

Then, the student can click on the take attendance button. A pop-up message will be displayed if the 

student is not in the designated area. Figure 3 shows the GUI of the attendance list. The list view 

displays the name and matric number of each student that has ticked their attendance. The map view 

shows the location of the student as the marker and the designated area as a rectangular box. The 

marker representing the student's location can be clicked to show their name. 

 

  

  

  

 Figure 1  

 

 

  

  

 Figure 2  
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 Figure 3  

 

3.2 Functionality Testing 

Functionality testing was conducted to ensure AttenTriX's main features work as intended and 

without error. The outcome demonstrates that AttenTriX is functioning as expected. The results of 

functionality testing are presented in Table 1. 

Table 1. The summary of functional testing 

Use Case Name Use Case Description Fail/Pass 

View student detail  This use case allows students to view their details by inserting their 

student id. 

Pass 

Take attendance This use case allows the student to take their image, verify it with 

Convolutional Neural Network algorithm and send their attendance to 

the database. 

Pass 

Check class 

availability 

This use case is for the student to check and select the available class 

before taking attendance. 

Pass 

Read location This use case allows the application to read the user's location and 

compare it with the location of the designated area. 

Pass 

 

4. DISCUSSION 

This study introduced an attendance system by using face recognition and geofencing 

technology. We have designed and tested our proposed attendance system on smartphones. The results 

show that the application can recognise the face and detect the location of the students in the designated 

area. Nowadays, smartphones are more than simply communication tools. Smartphones present 

chances to enhance the educational process, such as daily attendance management. An attendance 

management system that is manually maintained has numerous drawbacks, including the waste of 

paper, difficulties in preserving data, and others. This mobile attendance system is software-based, not 

hardware-based. Hence, the classrooms do not need to be equipped with anything else. Modern 

technology breakthroughs like mobile devices make it possible for managing attendance more 

efficiently. Class attendance records can be viewed in real-time, allowing lecturers to determine 

whether a student is present.  
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5. CONCLUSION 

We now live in a digital age where technology is constantly evolving. Education institutions 

will significantly benefit from this application. AttenTrix is an integrated and innovative platform that 

automates the process of taking attendance. There is no need for expensive additional devices such as 

a scanner to record attendance as students can use their smartphones.  This application can effectively 

track the location of students and recognise the students accurately when taking attendance. This 

application also provides a friendly User Interface (UI) and available for both Android and IOS users. 

By digitising attendance, less time and effort are required to calculate and record the absence as it 

provides a more effective solution. 
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Abstract: The higher education system must adopt outcome-based education (OBE), which mandates that the 

curriculum be created based on the targeted skills, knowledge, and characteristics of the students by the time they 

graduate. Since the PEO, PO, and CO must be evaluated and analysed as part of OBE measurement, a variety of 

tools, from simple spreadsheets to sophisticated computing application applications, have been developed to help 

educators efficiently manage and implement OBE into the curriculum. This article discusses the OBE Program 

Outcomes Attainment System (POAS) that focus on PO achievement analysis which academic advisors can employ 

to manage the advisees' academic affairs. POAS is a managing tools were loaded with the course-PO mapping, OBE 

ANAS scores, and course assessment list. The designed system provided outputs of PO attainment results for all 

user advisees as well as the mapping of PO for upcoming courses offered by the student's curriculum programmed 

in order to assist the academic advisor in managing and making plans to meet the desired indicator which is 65% of 

all PO assigned by the institution. The strategy significantly helps advisors keep track of their advisees' academic 

plans and build trusting relationships and interactions with them. 

Keywords: POAS, PO attainment, OBE ANAS, students’ achievement, academic advisor. 
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1. INTRODUCTION 

In an educational environment, the teaching and learning processes are essential for preparing 

students with valuable skills, knowledge, and attributes. A clear vision of what students should be able 

to do is required at the beginning of the OBE process, followed by the design of curriculum, instruction, 

and evaluation. As part of this method, everything in a system of education is organized and 

concentrated on the student's achievements based on the learning experiences at the end of his/her 

studies. 
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By OBE implementation, the assessment evaluation method was upgraded, with academics 

aiding students as needed. A well-designed continuous improvement process should contain a method 

that defines the activities, assessments of student learning outcomes, evaluations of achievement of 

intended objectives, and the implications of the activities for program adjustments. To create an 

effective continuous quality improvement process, the program faculty should provide evidence 

through quizzes, examinations, exams, laboratory work evaluation, case studies, mini-projects, and 

industry training (Idris et al., 2017). PO attainment is mostly determined by the student's performance 

and perceptions in several evaluation methods that represent the student's learning achievements. As 

a result, a good attainment method is required and vital to quantify student learning achievement and 

predict future performance (Rawat & Karkare, 2015). 

 

2. METHOD 

The technique is separated into two sections. The first section gives a description of the OBE-

ANAS tool which outputs PO achievement for each course registered under the curricular programme. 

Second, the OBE-ANAS output was used as part of the POAS input to examine each student's 

performance on their POs by their respective academic advisor for a future action plan. 

 

2.1 OBE ANAS Overview 

The Center for Electrical Engineering Studies, Universiti Teknologi MARA Pulau Pinang (CEES 

UiTMPP), has developed the OBE-ANAS tool which can be used for all Electrical Engineering 

programmes included Pasir Gudang, Sarawak and Dungun. Data analysis for creating the certification 

Self-Assessment Report (SAR) is made easy by the built tool This tool proposes a more effective 

technique for the faculty action committee to monitor and evaluate student performance results while 

also serving as a faculty indicator. Figure 1 shows the homepage of the OBE-ANAS 15.0v system. The 

OBE-ANAS system is built using the Microsoft Visual C# and Microsoft SQL Server application. The 

graphical user interface (GUI), which is based on Microsoft Visual C#, is used by the developer to 

communicate with the database. 

 

 

Figure 1. The example of GUI interface of OBE-ANAS 15.0v system. 
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For OBE ANAS, OBE marks which contains the detailed marks of COs and POs for each subject 

are accessed through the course evaluation. There is a specific template required which is called as 

‘CoPO eRES template’ as shown in Figure 2 in calculating the student's scores for the course. The 

lecturer in Charge (LIC) will combine all the data from all groups and enter the student grades using 

the template and the assessment categories found in the course data as can be seen in Figure 3. 

According to the course material, this template normally includes all pertinent evaluations, including 

assignments, quizzes, lab work, short projects, final exams, and others. Then, the "OBE-ANAS" file will 

be created using the same template and will be uploaded to the OBE ANAS system. OBE ANAS tool 

serves as a faculty indicator and suggests a better way for the faculty action committee to track and 

assess student performance outcomes. 

 

 

Figure 2. The example CoPO eRES template 

 

 

Figure 3. The example of assessment categories with CO-PO mapping 
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2.2 POAS 

After the OBE ANAS study has been completed in this project POAS is a continuation 

procedure. The OBE ANAS system calculates the average mark by mapping each course in the database 

to its corresponding PO. After being derived from the dataset, the average scores were transferred to 

the excel template and subsequently posted to the POAS system. An academic advisor (PA) can use the 

POAS to keep track of each student's performance over the previous semester after the PO Attainment 

(POA) results are obtained from the OBE ANAS. The developed OBE POA system's process block 

diagram is shown in Figure 4. Three inputs were provided to the system: a list of course assessments, 

the output produced by the OBE-ANAS system, and the course-PO mapping. The Student POA result 

and PO-Course Assessment mapping are the two outputs that the system produces as a result of its 

integration with the Student PA databases. Figure 5 shows the flow chart of this POAS.  

 

 

Figure 4. POAS system block diagram 
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Figure 5. The flowchart of POAS 
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3. FINDINGS 

In POAS, admin and user accounts are the only ones that are accessible when the login page 

appears. The OBE team representative as an admin account authorization will upload the PO 

attainment data from OBE ANAS tools. After that, PA as an user account will analysed the PO 

attainment results for each student under their supervision. The PA must select the semester intake to 

view the PO attainment results displayed for each of his/her students. The results also show the 

mapping and achievement of the details of each twelve POs on each student. The list of courses and 

assessments that are mapped to each PO is also available in this system. To acquire a clear 

understanding and make a strategy for the next step to enhance their achievement outcomes, PA and 

students will participate in one-on-one coaching sessions. 

 

 

Figure 6. The overview of POAS 

 

From Figure 7, the list of PA students will appear according to the PA account. Then, PA will 

click the student's name and the values of PO attainment for student X will be seen on the screen as in 

Figure 8. PA will explain all the POAs to the student. Blues values indicate the POs was achieved 

compared to red values. Then, PA will click the red values and the system will list all the subjects that 

are mapped to that POs. The list of courses that are not achieved 65% is illustrated in Figure 9 below. 

Consequently, the students will know the types of assessments that are mapped to the POs of the 

courses in Figure 10. 
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Figure 7. The list of PA account 

 

 

Figure 8. PO-Course mapping 
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Figure 10. PO-Course-Assessment mapping 

 

4. DISCUSSION 

POAS benefits the PAs in providing a proper approach to explaining PO attainment results to 

the students. Due to the system being user-friendly and easy to assess, PAs just have to click, show and 

discuss the PO-Course-Assessment mapping only with their students. The administrative team and 

PAs can easily access this system where all input facts are successfully loaded and shown. Thus, this 

POAS is simple to use. Furthermore, the coordination of the POAS is clear and simple to understand. 

OBE POA system can provide an instant summary of the overall student accomplishment for audit and 

reporting purposes, especially in Continuous Quality Improvement (CQI). Overall, the process of data 

monitoring for students' SEE UiTMPG achievement has been improved by the introduction of the 

POAS.  

 

5. CONCLUSION 

The POAS was specifically designed for academic advisors to employ in controlling advisee 

PO achievement. The suggested tools were created using the cutting-edge programming languages 

PHP, XAMP, and MySQL. The recommended tools were an extension of existing tools and needed 

feedback from OBE ANAS to function perfectly. The academic advisor can view and assess the PO 

performance for each advisee after logging into the database using this tool, which displays specifics 

about PO attainment for every enrolled student. The management and planning of the consultation are 

made simple by this effort, and it has a beneficial impact on the adviser and advisee's perspectives and 

engagements. Students will be able to access this POAS in the future to keep track their achievement 

from time to time. 
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Abstract: Papaya are easy to get and affordable, contains many vitamins and benefits. It can be processed into skin 

care products, such as body lotion. Body lotion is use as daily skin care to moisturize the skin. But some body lotions 

are contain harmful ingredients that causing irritation. It is necessary to use natural ingredients that are safe and 

eco-friendly. The need for natural skin care grows by people’s awareness of healthy living and concern for the 

environment. Consumers prefer to use skin care with natural ingredients and less chemicals. This research was 

conducted to process papaya into papaya oil, make body lotion, mix papaya oil with body lotion and add fragrance. 

We made the papaya oil with a ratio of papaya : VCO is 1:3 and mixed 15 drops papaya oil with 250 grams of body 

lotion. To test the benefits and safety of papaya oil body lotion, a survey method and pH measurement are used. Body 

lotion was applied to respondents' hands and the majority argued that with the addition of papaya oil, the body lotion 

was softer, felt lighter, not sticky, and quickly absorbed into the skin. The original pH testing of body lotion is 5.61 

and the pH of papaya oil body lotion is 5.59. This results show that papaya oil body lotion is safe for the skin and 

strategic enough to be produced and commercialized for public use. 

Keywords: papaya oil body lotion, homemade, eco-friendly. 
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1. INTRODUCTION 

The need for natural skin care grows by people’s awareness of healthy living and concern for 

the environment. Consumers prefer to use skin care with natural ingredients and less chemicals. 

The body lotion is used as daily skin care to prevent and treat dry skin, eczema, and cirrhosis. 

Nowadays, it is also equipped with various benefits such as tighten, brighten the skin, and anti aging. 

But some body lotions are contain harmful ingredients that causing irritation and skin cancer. 

Homemade Papaya Oil Body Lotion is made as an alternative skin care using natural 

ingredients and avoiding harmful chemical. The process of making it, is quite easy and can be done at 

home. 
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Papaya are easy to get and affordable. Papaya is classified as a plant that bears fruit throughout 

the season. Papaya plants come from Mexico and South America. In the 17th century, papaya spread 

to some tropical countries in Africa and Asia. 

Table 1. Papaya plant taxonomy. 

Domain Flowering plant 

Kingdom Plantae 

Subkingdom Tracheobionta 

Class Magnoliopsida 

Subclass Dilleniidae 

Division Magnoliophyta 

Subdivision Spermatophyta 

Phylum Streptophyta 

Order Brassicales 

Family Brassicales 

Genus Carica 

Botanical name Carica papaya Linn. 

 

Papaya fruit is round and elongated and hangs on the stem. When it is young, it is green. 

During the ripening process, the color will change to yellowish red and the texture will become softer 

due to the degradation process of pectin into protopectin which causes the cell wall turgor pressure to 

decrease (Billy et al, 2008). This is due to the increased performance of an enzyme in the cell wall, 

namely pectin methylesterase, which functions to degrade cellulose and hemi cellulose along with the 

increase in respiration rate towards the climacteric peak. 

Papaya contains a lot of vitamin C, vitamin A, and many other beneficial substances, such as 

vitamin B1, vitamin B3, vitamin B5, vitamin E, vitamin K, fiber, calcium, folate, potassium, and 

magnesium. 

Papaya can be processed into papaya oil, which can be used as a natural additives in skin care 

products. One of the skin care products is body lotion which is useful for moisturizing skin. In this 

paper, we chose to increase the benefits of body lotion by adding papaya oil. It is necessary to use 

natural ingredients that are safe and eco-friendly, thereby reducing the possibility of skin irritation. 

Papaya Oil Benefits: 

1) Brightens the skin. 

2) Eliminates acne and its scars. 

3) Moisturizes the skin. 

4) As anti-aging. 

5) Shrinking pores of the skin. 

6) Removes blemishes and dark spots on the skin. 

 

2. METHOD & MATERIAL 

The process of making body lotion is done at home and research is carried out at school in 

October 2022. 
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2.1 Tools and Materials used to make Papaya Oil 

2.1.1 The tools used to make papaya oil are knife, cutting board, spoon, saucepan, stove, sieve, and blender. 

2.1.2 The material used to make papaya oil are papaya flesh and virgin coconut oil (VCO). 

2.2 Procedure of Making Papaya Oil 

Wash the papaya and dry it. Peel the skin and then take the flesh. Cut the papaya flesh into 

dice, and then put it into the blender. Turn on the blender for a while until the papaya is smooth. Turn 

off the blender, then add virgin coconut oil (VCO). The ratio of papaya to VCO is 1:3. Stir again until 

evenly distributed, then heat until the mixture turns a little darker. Remove from the stove and let stand 

the mixture 30 minutes to cool it. After 30 minutes,  strain the mixture using a kitchen towel tissue or 

filter paper and a sieve to extract the papaya oil. Store papaya oil in a bottle. 

2.3 Tools and Material used to make Body Lotion 

2.3.1 The tools used to make body lotion are spoon, spatula, saucepan, scale, stove, glass bowl, and mixer. 

2.3.2 The material used to make body lotion are stearic acid, polawax, olive oil, distilled water, phenoxy ethanol, 

vegetable glycerine, fragrance essential oil. 

2.4 Procedure of Making Body Lotion 

Weigh the materials needed : 25 grams of stearic acid, 25 grams of polawax, 100 grams of olive 

oil, 410 grams of distilled water, 5 grams of phenoxy ethanol, 1 table spoon of vegetable glycerine. Put 

the stearic acid and polawax in a saucepan. Melt the stearic acid and polawax on the stove using the 

double boiler method. After 4 minutes, turn off the stove when the stearic acid and polawax have 

completely melted. Put the olive oil in a saucepan, then stir with a spatula. Mix the distilled water with 

1 tablespoon of vegetable glycerine and phenoxy ethanol in a glass bowl. Stir the mixture with a mixer. 

Add melted stearic acid, polawax, and olive oil to the mixture. Then stir again with a mixer until the 

texture thickens. After the mixer is turned off, weigh the lotion as much as 250 grams and then add 15 

drops of fragrance essential oil. Put the mixture into a bottle and Body Lotion is ready to use. 

2.5 Procedure of Making Papaya Oil Body Lotion 

Weigh the lotion as much as 250 grams and then add 15 drops of  fragrance essential oil and 15 

drops of papaya oil. Stir with a spatula until well blended. Put the mixture into a bottle and Papaya Oil 

Body Lotion is ready to use. 

 

3. FINDINGS 

Sensory evaluation was conducted on 82 respondents. The Original Body Lotion and Papaya 

Oil Body Lotion were applied to respondents’ hand and they filled out a questionnaire to express their 

opinion on the two types of lotion. 

3.1 Sensory Evaluation Test Result. 
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Figure 1. Scaling about the aroma of the Papaya Oil Body Lotion. 

 

 

Figure 2. Scaling about the interested in the Papaya Oil Body Lotion innovation. 

 

 

Figure 3. Scaling about the fragrance and moisture resistance of Papaya Oil Body Lotion. 

 

Figure 4. Scaling about the good benefits for the skin of Papaya Oil Body Lotion. 

 

Figure 5. Scaling about the texture of Papaya Oil Body Lotion. 

 

Figure 6. Scaling about the adhesiveness of Papaya Oil Body Lotion. 
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Figure 7. Pie chart showing the number of respondent who are interested in Papaya Oil Body Lotion. 

 

Figure 8. Scaling about the overall value of this Papaya Oil Body Lotion 

 

Figure 9. Pie chart showing the number of respondent who are think Papaya Oil Body Lotion is a 

unique/interesting innovation. 

 

Figure 10. Scaling about the number of respondent who are interested in buying papaya oil body lotion 

3.2 pH Test Result 

This method is done by mixing 2 teaspoons of papaya oil body lotion with 16 ml of water. Then 

use a pH meter to measure. The results of pH test show that the pH original body lotion is 5.61 and pH 

papaya oil body lotion is 5.59. This results meet the range of pH requirements according to SNI 16-

3499-1996, pH which is good for the skin is 4.5-8 which means that Papaya Oil Body Lotion are safe to 

use on the skin. 
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Figure 11. pH of Original Body Lotion. 

 

 

Figure 12. pH of Papaya Oil Body Lotion. 

 

4. DISCUSSION 

The majority of respondents like the aroma, innovation, fragrance and moisture resistance, 

benefits, texture and adhesiveness of papaya oil body lotion. 78% of respondents chose papaya oil body 

lotion over the original. 100% respondents think that papaya oil body lotion is a unique/interesting 

innovation and the majority of them interested in buying papaya oil body lotion. 

 

5. CONCLUSION 

Eco-friendly movement and awareness of healthy living make people choose back to nature. 

At the moment, consumer in market share prefer to use skin care with natural ingredients and less 

chemicals. 

Papaya Oil Body Lotion is made as an alternative skin care using natural ingredients, and 

avoiding harmful chemical that can cause irritation and skin cancer. The process of making it, is quite 

easy and can be done at home. The use of papaya oil in this body lotion is to improve its benefits for 

the skin besides papaya are easy to get and affordable. 
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From the sensory evaluation test, we can conclude that the targeted consumers will like the 

texture, scent, its natural and effect on skin moisture of our papaya oil body lotion. Hence, it can further 

be concluded that this body lotion is safe and strategic enough to be produced and commercialized for 

public use. 

 

Acknowledgments: We, Grace Serafina, Chelsea Angelica Chia, Gabriela Rosari Shinta Maharani are would like 

to express our deepest gratitude to our teacher, Silvia Monica who gave us the opportunity to this project on the 

topic “The Utilization of Papaya in making Homemade Papaya Oil Body Lotion” for her help, support and 

guidance also the comments have incredibly improved the project and made us come to know about so many new 

things. We are also thankful to our families and friends for their love and  support. Last but not least, we would 

like to thank our school, Regina Pacis Senior High School Bogor, for trusting us to join this competition. Without 

the role of each party, we can’t complete this project. 

 

References 

Bella A. (2022). 5 Manfaat Masker Pepaya dan Cara Membuatnya. Alodokter. https://www.alodokter.com/5-

manfaat-masker-pepaya-dan-cara-membuatnya 

Davinci, P. (2020). DIY Cara membuat minyak pepaya, untuk mencerahkan kulit; How to make Papaya oil at 

home. Youtube. https://youtu.be/XHA8FDwwMTg  

Davinci, P. (2021). DIY Cara membuat hand & body lotion, untuk kulit normal | How to make hand and body 

lotion at home Youtube. https://youtu.be/c7BReaJ4ILU 

Lararenjana, E. (2021). 6 Manfaat Pepaya untuk kulit wajah, bantu kurangi keriput dan flek hitam. merdeka.com. 

https://www.merdeka.com/jatim/6-manfaat-pepaya-untuk-kulit-wajah-bantu-kurangi-keriput-dan-flek-hitam-

kln.html 

Mahendra C. Gunde, Nikhil D. Amnerkar. (2015). Nutritional, medicinal and pharmacological properties of 

papaya (Carica papaya linn.): A review. https://www.semanticscholar.org/paper/Nutritional-%2C-medicinal-

and-pharmacological-of-(-.-Gunde-Amnerkar/9f9d6df1612fb7f128fa6d70ebeab6e043ff504b  

Oktofani, L. A. (2019). Potensi Tanaman Pepaya (Carica papaya) sebagai Antihelmintik. Majority, 8(1), 246-250. 

http://repository.lppm.unila.ac.id/16768/1/Potensi%20Tanaman%20Pepaya%20%28Carica%20papaya%29%20seb

agai%20Antihelmintik.pdf  

Tazkya, M. (2022). Formulasi dan Uji Stabilitas Fisik Hand and Body Lotion Halal dari Ekstrak Rimpang Kunyit. 

 



APS Proceedings Volume 1 

 
 

64 

Chapter in Book 

The Channels of Digitalization on Business Model 

Practice Among Asnaf in Perlis 

Razinda Tasnim Abdul Rahim1, *, Nur Syamilah Md Noor2, Bibi Noraini Mohd Yusuf3, and Farah 

Mastura Noor Azman4 

1 Fakulti Perniagaan dan Sains Pengurusan, Kolej Universiti Islam Perlis; razindatasnim@kuips.edu.my;  ORCID ID 

(https://orcid.org/0000-0001-7059-1019) 
2 Fakulti Muamalat dan Kewangan Islam, Kolej Universiti Islam Perlis; nsyamila@kuips.edu.my 
3 Fakulti Perniagaan dan Sains Pengurusan, Kolej Universiti Islam Perlis; bibinoraini@kuips.edu.my  

4 Fakulti Perniagaan dan Sains Pengurusan, Kolej Universiti Islam Perlis; farah@kuips.edu.my 

 

* Correspondence: razindatasnim@kuips.edu.my; 011-1148 6069. 
 

Abstract: Digital technology has forced entrepreneurs and businessmen to reconsider their business models 

(BMs). Although research on entrepreneurial intention and business models is gaining attention, there is still a 

large knowledge gap on both fields. In this chapter in book, we specifically address the channels of digitalization on 

business model practice among asnaf in Perlis. Several channels or platforms such as social media, business 

websites and online delivery application are emphasized. It is to foresee the business model practice among asnaf. 

In addition, this chapter in book will detailed out nine elements of business model practice. Furthermore, this 

chapter in book will discuss on the benefits of those digital channel’s implementation by asnafpreneurs and 

economic development of Perlis state. 

Keywords: digitalization, business model, asnafpreneur. 
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1. INTRODUCTION 

This part indicated the Initiatives Plan of Perlis 2021-2025 which mentioned on Perlis Go 

Cashless, Perlis Go Digital and Perlis Economy. Besides, asnafpreneur was explained as they were 

related to the topic and the study. In addition, what is business model practice come from was 

revealed in the function of business model canvas.  

 

1.1 Perlis Go Cashless 

 

The state government of Perlis emphasized on spreading awareness and information about 

‘digital culture’ to public by creating a Digital Government platform which parallel to Digital Perlis 

2025 plan. There are several initiates taken which were promotion of 'Cashless Perlis' which is a 

cashless payment method, virtual adventure at Perlis Digital Geopark, Digital Mosque and many 

more. Besides, this effort was a short-term plan in order to maintain the movement of generations 

towards digitalization.  
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Digital technology is a necessity today when almost all daily affairs such as paying utility 

bills, buying goods and bank transactions are done online. Currently, business people around tourism 

spot such as Padang Besar already into the digitalization where they allowing customers to scan QR 

code for payment or online transfer payment.  

 

1.2 Perlis Go Digital 

 

Bernama (October 22, 2020) stated that "the three main elements of the Digital Perlis 2025 plan 

involved government, people and private sector, which are more holistic in nature where this plan is 

comprehensive and does not just focus on one party”. Thus, Perlis State Government Secretary, 

Azman Mohd Yusof told that there were seven clusters aimed in the plan including government 

cluster, security, infrastructure, community, economy, tourism and agriculture. In addition, there was 

signboard located in the middle of Kangar’s town which showing and supporting the slogan of 

“Perlis Go Digital” and “Perlis Go Cashless”.  

 

1.3 Perlis Economy 

 

 Based on the book of Initiatives Plan of Perlis 2021-2025, economy digital was one of the 

seven clusters in producing digitalization of Perlis. Thus, under economy digital were mentioned on 

e-commerce, digital city, digital enhancement centre and biz @SocialMedia. For the e-commerce, 

entrepreneurs are targeted to participate in these items. This is because, Perlis state currently undergo 

new system development and involved existed e-commerce platforms such as Lazada, Shopee, 

Lelong, Mudah and so on. Furthermore, digital city was targeted to Kangar, Chuping Valley and 

Kuala Perlis Port. Moreover, the digital economy of Perlis was relevance and related with others six 

clusters of digitalization. 

 

 
 

Figure 1. Plan Economy Digital of Perlis 
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1.4 Asnafpreneur 

 

 Asnafpreneur was a combination of two terms which were asnaf and entrepreneur. Asnaf was 

the group of citizens which labelled under low income and fall under class of B40 in Malaysia. In 

Perlis, Majlis Agama Islam Perlis (MAIPs) was one of the organizations that give attention to the 

asnaf. Whereas, entrepreneur was defined as people or citizens that having business activities through 

creating their own products and services. This was supported by a study of Meerangani et al., (2022), 

asnafpreneurs, as one of the asnaf groups, always want to be transformed from non -productive asnaf to 

productive asnaf through entrepreneurial platforms. Moreover, this group will have the necessary 

assistance and guidance to become entrepreneurs. Therefore, it is time for these asnafpreneurs to move 

into the digital business segment to expand their potential while ensuring their business's future 

survival.  

 

 Besides, the implications of this COVID-19 pandemic indirectly expose society more rapidly 

to the Industrial Revolution 4.0 (IR 4.0) era that cater the adaptation of digital technology in daily life. 

The survival of a business is closely related to the ability and creativity of entrepreneurs to take 

advantage of the existing situation and turn challenges and obstacles into opportunities. Rural 

entrepreneurs need to strengthen their digital skills and knowledge in line with the new norms 

prevailing today, thus helping to overcome the problem of product marketability. Marketers were 

encouraged to change traditional marketing methods to digital marketing of their products by 

marketing goods directly to consumers 'homes through digital application ordering. This goal is to 

produce asnafpreneurs who can remain competitive and develop their potential to face the changes in 

the current world.  

 

1.5 Business Model Canvas 

 

 Profit is the aimed for business or companies. Hence, building a plan is a must for generating 

profit. Numerous steps required to put on strategies and develop the best plan. Firstly, what products 

and services must be identified before selling. Then, which market involve? Who are the target and 

potential customers? How many costs and expenses are considered for the business activities? From 

the questioning plan, all the items were compiled on a business model. The different between 

business model and business plan was business model just consisted the summarization of the item in 

a template called business model canvas which suitable for first step of exposing idea. While, the 

business plan consisted detailed explanation on the plan and suitable for a business proposal to be 

submitted as tender, searching for business fund and so on. However, business model canvas able to 

be used by established and new business. Businesses need to regularly update their plans and 

strategy as they need to take into accounts the challenges and trends for the future models. Also, 

business plan assisted investor in reviewing company strengths, weaknesses, opportunities and 

threats.  
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Figure 2. Template of Business Model Canvas   

 

2. ELEMENTS OF BUSINESS MODEL PRACTICE 

 In this part, nine elements of business model practice that have been allocated in the template 

of business model canvas were described.  

 

2.1 Key Partners 

 

 Key partners involved external companies or suppliers that will help asnafpreneurs carry out 

their key activities. These are various types of partners which were strategic alliance, coopetition, joint 

ventures, and buyer-supplier relationships. All types of partners have similar objective that was 

maintaining the relationship between entrepreneurs and their partners for continuity of resources.  

 

2.2 Key Activities 

 

 Key activities assisted asnafpreneurs in targeting their customers. These key activities usually 

emphasized on fulfilling value proposition, reaching customer segments and maintaining customer 

relationships, and generating revenue. Hence, there are three categories of key activities. Firstly, 

production which include designing, manufacturing and delivering a product in significant quantities 

and of superior quality. Secondly, problem-solving that required finding new solutions to individual 

problems faced by customers. Thirdly, platform or network. For example, Microsoft provides a 

reliable operating system to support third-party software products. 

 

2.3 Key Resources 

 

 Key resources related to the key partners. This is because partners needed to support the 

activities of the entrepreneurship. Hence, there are numerous importance key resources likewise, 
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human (employees), financial (cash, lines of credit, etc.), intellectual (brand, patents, IP, copyright), 

physical (equipment, inventory, buildings). 

 

2.4 Value Propositions 

 

 Value propositions was about giving the best value or quality or service to the customers.  A 

value proposition should be unique or should be different from competitors. If a new product was 

offered, it should be innovative and disruptive. Whereas, a product offered similar to what was 

existed in the market, it should stand out with new features and attributes. In addition, value 

propositions can be either quantitative (price and speed of service) or qualitative (customer 

experience or design). 

 

2.5 Customer Relationships 

 

 Customer relationships was importance and a company or asnafpreneurs must take into 

consideration. This is because, a good relationship with customers able to sustain the growth of 

business. Therefore, there are several types of customer relationships likewise, personal assistance 

that include interact with the customer in person or by email, through phone call or other means. 

Then, dedicated personal assistance which assigning a dedicated customer representative to an 

individual customer.  Next, self-service which maintain no relationship with the customer, but 

provides what the customer needs to help themselves. Besides, automated services, this including 

automated processes or machinery that helps customers perform services themselves. Also, 

communities that include online communities where customers can help each other solve their own 

problems with regard to the product or service. Lastly, co-creation which the company allows the 

customer to get involved in the designing or development of the product. For example, YouTube has 

given its users the opportunity to create content for its audience.  

 

2.6 Customer Segments 

 

 Usually, customers were segmentized according to their similarities such as geographical 

area, gender, age, behaviours, interests, etc. Customers segments block helped in giving the 

opportunity to better serve their needs, especially by customizing the solution based on their issues 

and preferences. On the other hand, planning on targeted customer segments able to increase the 

volume of production and sales. This later lead to increasing of profit gain. 

 

2.7 Channels 

 

 Channels initiated communication medium between asnafpreneurs, customers and partners. 

Furthermore, channels played a role in raising awareness of products or services from asnafpreneurs to 

customers. Besides, channels can also be used to make a payment or delivery of the products or 

services. There are two types of channels which were owned channels including company website, 

social media sites, in-house sales, etc. Another type of channel was partner channels consists of 

partner-owned websites, wholesale distribution, retail, etc. 

  



APS Proceedings Volume 1 

 
 

69 

2.8 Cost Structure 

 

 Cost structure indicated operating cost of the business activities. The business activities were 

creating and delivering value propositions, creating revenue streams, and maintaining customer 

relationships and so on. There were two ways of cost structure. Firstly, it is called cost-driven which 

focused on minimizing costs whenever possible. Next, the cost structure was value-driven which 

focused on providing maximum value to the customer.  

 

2.9 Revenue Stream 

 

 Revenue stream was a block that plan on money from asnafpreneruship through revenue and 

producing a good return on capital invested. It could potentially include advertising revenue, 

subscription revenue, transaction fees, sales revenue, and affiliate revenue. Generally, revenues 

streams are the profit gained from selling products or services to the customers.  

 

 

3. CHANNELS OF DIGITALIZATION 

Regarding to the business model practice in part two, channel was one of it. Therefore, 

adapting to the new norms today required digitalization. Moreover, entrepreneurship and business 

activities need to reform their strategies to gain high profit and return. Digital Entrepreneurship (DE) 

is a strategy for creating and using new technologies to transform conventional businesses into new 

business models that are more competitive and competitive with current market demands It involves 

utilizing technology and digital media for marketing and business purposes to obtain optimal access 

and revenue while simultaneously reducing costs efficiently. There were various purposes of 

digitalization in entrepreneurship activities such as for spreading information, promotion, payment, 

delivery and so on. Thus, influential social media platforms such as Facebook, Instagram, Tik Tok, 

and YouTube can provide opportunities for entrepreneurs to explore, generate and develop 

entrepreneurial activities more effectively. These opportunities are coupled with digital sales 

platforms such as Shopee and Lazada, which are gaining ground among today's customers. 

Furthermore, online delivery companies were joining the phenomenon of digitalization orders by 

servicing the products deliveries likewise Foodpanda, Lalamove, Grabfood and so on.  

 

4. DISCUSSION 

Numerous government initiatives were released such as MyDigitalWorkforce Work in Tech 

(MYWiT), a total of 892 participants from 3,763 applicants were successfully placed in technology and 

digital services jobs. In addition, through the Professional Training and Education for Growing 

Entrepreneurs (PROTEGE) initiative under the Ministry of Entrepreneur Development and 

Cooperatives (MEDAC), for the implementation of the employability improvement programmes and 

foster entrepreneurial skills among graduates, a total of 4,053 graduates were successfully placed. the 

PENJANA Tourism Financing programme, which was specifically allocated for Bumiputera SMEs to 

support SMEs and micro-SMEs which were still affected by the COVID-19 pandemic. Next, to 

support and encourage SMEs and Technical and Digital Mid-tier Companies (MTCs) to digitalise 

their operations and trade channels, a total of RM92.9 million had been channelled to 13,893 

businesses in the form of grants and loans for digitalisation services subscriptions and may more 

(Department of Statistics, 2022). 
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Therefore, this show that digitalization and entrepreneurship activities are highly supported 

by the government to generate economic growth of our country, Malaysia. Same goes to MAIPs, their 

initiatives contributed a lot on ummah or society development especially on asnafpreneurship. On the 

other hand, the business model practice was function as a plan to move forward for an action after 

reviewing the ideas. Furthermore, business model practice able to avoid disruptive innovation on 

asnafpreneurs as they will prepare on the updated technologies and innovations present. For example, 

asnafpreneurs also practicing distributing information, promotion, payment and delivery products and 

services through websites and digital channels.  

 

5. CONCLUSION  

This chapter in book have five parts including part one which was introduction. The 

introduction part exposed on Perlis Go Cashless, Perlis Go Digital, Perlis Economy, asnafpreneur, and 

the function of business model canvas. Next, part two involved nine elements of business model 

practice that have been allocated in the template of business model canvas were described. Then, part 

three of this chapter in book was channels of digitalization which emphasized on the types of 

channels. Pasrt four was discussion and this chapter in book ended with chapter five that was 

conclusion that indicated summarization of all parts. 
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Abstract: Corporate tax plays a crucial role in attaining an economy’s fiscal goals and stimulating economic growth. 

The context of the corporate world is rapidly expanding. As a result, it has an impact on how accounting is practiced. 

The role of managers is evolving away from planning the business operation toward implementing strategies in tax 

reporting to lower their tax burden. Since the aggressive corporate tax planning will harm the Malaysian economy, 

it has drawn much attention from the tax authorities, stakeholders and the public. Thus, ensuring the integrity of 

the financial reporting process and providing quality information to calculate tax liability is vital. Notwithstanding, 

from the agency theory perspective, the managers will deviate from their role to act in the best interest of the 

shareholders. As a result, several factors will affect managers’ decisions in conducting effective corporate tax 

planning. Hence, this study’s main aim is to discuss the determinants influencing corporate tax planning. Since tax 

liability represents the cost of operating a business and, thus, a significant impediment to maximizing wealth, 

effective tax planning is essential for companies. Nevertheless, companies need to ensure that their action in corporate 

tax planning abides by the law to avoid any penalties imposed by the tax authorities. 

Keywords: corporate tax; corporate tax planning; agency theory; tax aggressiveness.  
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1. INTRODUCTION 

The taxation's purpose is to raise the amount of income collected and maximize the amount of 

public revenue, which serves as a financial instrument to govern the expansion of the economy as well 

as the growth of the nation. As a result, taxes are not only a vital mechanism for the equitable 

distribution of resources within a society but also an important source of revenue for the financing of 

public infrastructure. It contributes to fulfilling social demands through supporting public services, 

healthcare, and education. As the Ministry of Finance reported in Figure 1, more than 50% of the Federal 

Government's Revenue in 2021 comprised income tax revenue. Therefore, it is crucial to secure revenue 

collection from the taxpayers to sustain the government's source of income. However, tax collection is 

hindered by taxpayers' efforts to reduce their income tax burden. Tax planning can be achieved by 

using the government's tax incentives and other creative accounting strategies to manage their tax 

liability. 
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Figure 1. Federal Government’s Revenue in 2021 (Source: Ministry of Finance, Malaysia, 2021) 

 

Tax planning is a key competitive technique for businesses. Businesses will develop strategies 

to reduce their taxable income as much as possible. However, aggressive corporate tax planning results 

in a significant loss of revenue for the government and negatively affects the development of economies 

(Amidu et al., 2019). Companies may engage in tax evasion and tax avoidance in tax planning strategies, 

depending on their level of aggressiveness (Hanlon & Heitzman, 2010). Thus, tax planning can be 

divided into two types: tax avoidance and tax evasion. Companies that participate in tax evasion by 

violating regulations tend to engage in more aggressive techniques, such as fraudulent financial 

reporting and criminal activity (Kourdoumpalou & Karagiorgos, 2012). In contrast, tax avoidance can 

be defined as a business strategy that exploits the applicable tax regulation loopholes and other legal 

measures to lower the amount of tax payable (Fitria, & Taufik, 2020). Thus, corporate tax planning can 

be conducted either legally or illegally, both ways with the same objectives to lower the tax burden. 

A large body of research has examined numerous financial factors that influence the level of 

corporate tax planning. In determining the tax liability of the companies, accounting information 

reported in the financial statements will be adjusted according to the relevant tax rules. Thus, the 

financial transactions reported will be the value relevance in computing the tax payable to the 

companies. Hence, the main objective of this paper is to discuss the relevant financial variables that 

have a significant relationship towards corporate tax planning. The following is the structure of the 

paper: Section 2 presents a review of literature by previous scholars on the factors influencing corporate 

tax planning, focusing on the financial variables. Subsequently, a theoretical perspective on corporation 

tax planning is discussed. A conclusion concludes the text. 

 

2. REVIEW OF DETERMINANTS OF CORPORATE TAX PLANNING 

2.1 Leverage 

The leverage ratio is commonly used to measure the percentage of long-term liabilities over the 

total assets of a company. Likewise, the leverage ratio refers to the assets' ability to finance their long-

term liabilities in the capital market (Danielova & Sarkar, 2011). The leverage is important to determine 

the level of interest tax shield since the interest is tax-deductible. Interest expenses can be deducted 

from taxable income, which can result in tax savings and lessen the overall burden of tax liability. The 

level of the leverage ratio will be lesser with the absence of tax since there will be no deduction on 

interest expense. Companies with high levels of leverage have a greater capacity to evade taxes through 
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financial transactions. Similarly, the company that opts for debt financing will have a high leverage 

ratio and enjoy more tax benefits, hence less need to participate in tax planning activities. This strategy 

is supported by Hazir (2019), where tax aggressiveness is inversely associated with leverage. 

Additionally, the study by Bubanić and Šimović (2021) discovered an adverse effect of the leverage 

level on taxation activities in a company. Relatively, the leverage ratio may influence tax planning 

decisions depending on the cost and benefit associated with debt and equity financing, as it will affect 

a company's capital structure. Thus, a company must choose the optimal capital structure, which 

maximises its profitability and minimises its tax liability. 

2.2 Capital Intensity 

Capital intensity determines the percentage of non-current asset utilization, specifically the property, 

plant, and equipment used in running the company. Hence, the capital intensity ratio measures how 

much companies invest in total assets for production (Judzik & Sala, 2014). The cost related to property, 

plant, and equipment will affect the corporate tax planning as it will be eligible for the tax incentives 

and capital allowance offered by the government. Companies with a large portion of non-current assets 

may implement effective tax planning by using the incentives available to decrease the tax. As a result, 

companies are most likely to fully utilize the capital allowance available to reduce tax liability and thus 

associated with a low level of effective tax rate (Bubanić & Šimović, 2021). A study by Hazir (2019) on 

Turkish public listed companies revealed that tax liability is influenced by capital intensity. Thus, a 

company with a substantial number of non-current assets but a higher effective tax rate implies that it 

is inefficient in managing its capital to minimize the tax burden. 

2.3 Government Ownership 

Empirical evidence shows that ownership structure may affect corporate tax planning. Bashir and 

Zachariah (2020) define ownership structure as the percentage of shares held by the shareholders, 

which can be managers, foreigners, government, families, and institutions. The proportion of 

ownership structure may or may not mitigate the agency problem. In this context, government 

ownership may align the government’s interest with corporate tax planning, consequently preventing 

the company from implementing aggressive tax planning strategies. Ying et al. (2017) discovered that 

government ownership significantly influences the level of tax aggressiveness among Chinese listed 

companies. Similarly, by using a sample of Malaysian public listed companies, Annuar et al. (2014) 

found that government ownership is associated with corporate tax planning. As a result, the company 

will have better monitoring of the tax planning strategies and reduce the chances of being involved in 

illegal activities. Thus, it indicates that ownership structure represents corporate governance 

procedures to curb tax avoidance strategies. 

2.4 Financial Distress 

Companies facing financial difficulties will be more likely to involve in aggressive tax planning. 

Based on previous studies, Altman Z Score was used to determine financial distress and predict 

corporate failure. Altman (1968) developed the first bankruptcy prediction models using univariate and 

multivariate approaches from US company data. The Altman model applied a combination of five 

different ratios: liquidity, profitability, leverage, solvency, and activity. The firms’ Z-score is calculated 

using the formula and will be classified into three categories. Companies with a Z-score of greater than 

2.99 falls into a “healthy firm” category. Those with a score of between 1.81 to 2.99 are in the “zone of 

ignorance” or “grey area”. Finally, a score below 1.81 classifies the companies as “bankrupt firms” 

(Altman, 1968). Hence, the lower the company’s Z-score, the higher the probability of a firm’s 

bankruptcy. Nugroho (2020) examines financial distress’s effect on tax aggressiveness among 

manufacturing companies listed on Indonesia Stock Exchange. The authors discovered that financial 
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distress positively correlates with the level of tax aggressiveness. In contrast, Richardson et al. (2015) 

investigated the influence of financial distress tax avoidance in Australia during the financial crisis. 

They found the same results where financial distress has a significant positive relationship with tax 

avoidance. Thus, it is evident that financial distress would serve as an indicator to influence corporate 

taxpayers in minimising their tax burden as they will have financial difficulties in satisfying their tax 

liabilities. 

 

3. AGENCY THEORY AS THEORETICAL LENS 

The literature examining corporate tax planning often emphasises the agency relationship 

between the managers and shareholders. Jensen and Meckling (1976) explained agency theory as “a 

contract under which one or more persons (the principal(s)) engage another person (the agent) to perform some 

service on their behalf, which involves delegating some decision-making authority to the agent.” The theory 

concerns the relationship between the agent and principal where the agent might act not in the 

principal’s best interest due to the information asymmetry between principals and agents. By having 

such insider information, the agents may be involved in business activities that give them economic 

benefits over their principals. Moreover, it requires agency costs to align their interest to minimise the 

conflict of interest between the principals and agents. 

Under this theory, the shareholders believe that tax does not have significant value to their 

companies (Hoseini et al., 2018). Therefore, the agency theory may lead the managers to decide how 

the tax planning will be conducted. The companies’ strategic approach in tax planning is often classified 

under agency theory by minimising the tax burden to maximise the shareholders’ value since tax is 

seen as the operational cost to the companies, which lowers their cash flows. Therefore, managers will 

manage their tax planning to maximise profits and increase the shareholders’ value rather than benefit 

their customers and the public. However, one must observe the financial reporting practices to examine 

the level of corporate tax planning since the tax reporting need to be prepared based on the reported 

financial figures according to the Income Tax Act. 

 

4. CONCLUSION 

In general, companies have demonstrated some tax planning strategies to lower their tax 

liabilities. The study highlighted the determinants that influence the level of corporate tax planning, 

which enables important input to the tax authorities. It also provides red tape, which needs to be 

concentrated by the tax authorities in conducting the tax audit to hinder aggressive tax planning by 

companies. In addition, the prepares of the financial report, and the auditors should take necessary 

actions to ensure it portrays the true financial information of the companies. 
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Abstract: In the landfill, lining systems play an essential function in providing a barrier between the waste and the 

environment. Soil liners are used in the soil liner system to reduce leachate infiltration and prevent ground pollution. 

It is essential to compact the layer properly to achieve low hydraulic conductivity of 1x 10-9 m/s. The purpose of this 

study is to develop a nomograph in predicting hydraulic conductivity without or with minimal laboratory test in 

designing a modified soil liner. Geopolymer consists of palm oil boiler ash as source material and sodium hydroxide 

mixed with sodium silicate as an alkaline solution. Laboratory work involved physical properties tests, compaction 

characteristics, and hydraulic conductivity of modified mixtures. The percentage of geopolymer in the mix varies 

between 0%, 10%, 15%, and 20% of the dry weight of lateritic soil. The conclusion was reached based on compaction 

characteristics; compacted geopolymers are compatible with lateritic soils. Hydraulic conductivity of the soils was 

reduced by less than 1×10-9 m/s and found that laterite with a 15% of geopolymer mixture is optimum to be used as 

a modified soil liner in a landfill. The nomograph in predicting hydraulic conductivity, k, were developed as 

alternative guidelines for engineers to design landfill soil liners without conducting laboratory testing that takes a 

long time and can reduce the cost and time. 

Keywords: Soil liner, geopolymer, hydraulic conductivity. 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. INTRODUCTION 

A landfill is a structure designed either built-in or on top of the ground to bury the waste in 

such a way that it will protect the environment by keeping the wastes separated from the surrounding 

soil, air, and groundwater. The main component of a landfill is the landfill liner or known as the soil 

liner. The soil liner is a barrier layer between waste and groundwater. The generation of daily waste 

has created a harmful liquid waste known as leachate. It is a crucial aspect in designing landfill to 

ensure that the leachate do not infiltrate the groundwater but drained into the collection tank for 
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treatment process. Liner system has great importance in preventing contact between leachate and 

environment. Benson (1995) stated that soil liner should have a maximum hydraulic conductivity or k-

value of 1x10-9 m/s.  

Traditional practices involved testing the hydraulic conductivity, k-value directly in the 

laboratory or on the field, which was costly and time consuming. Therefore, researcher have developed 

indirect methods, predicting k-value based on readily available soil properties to reduce the time and 

cost in conducting soil properties testing. The researchers developed models predicting k-value 

according to soil properties correlation with software (Alyamani et al., 1993; Shao et al., 1998; Van et 

al., 1989; Peter et al., 2021, William et al.,2021). Xu et al., (2013) used numerical computations and 

analysis to determine the volume of leachate leaks and propose measures to minimize the leakage 

volume and improve landfill stability. Salarashayeri et al., (2012) collected data on compacting 

behaviour, predictability of its characteristics by using plastic limits and emphasizing variations in 

compacting energy levels. Understanding the k-value of MSW and the factor’s affecting k is crucial to 

predict hydraulic conductivity. A study is conducted to improve soil liner by adding optimum content 

of Geopolymer in laterite by using the nomograph to determine hydraulic conductivity, k of soil liner. 

 

2. METHOD & MATERIAL 

This study's experimental work focuses on engineering properties throughout the investigation 

of geopolymer as additives material in laterite for soil liner application. The primary materials used in 

the laboratory were boiler ash, sodium hydroxide (NaOH), and sodium silicate (Na2SiO3). The best 

percentage of boiler-ash geopolymer added to laterite was investigated using five different percentages, 

(0, 5, 10, 15, and 20%). Basic properties test conducted includes Plastic Index (PL), Liquid Limit (LL), 

Plasticity Index (PI), and Linear Shrinkage (LS) according to BS 1377: Part 2:1990. Compaction test using 

British Standard Light (BSL) according to proctor compactions test based on BS1377: Part 4: 1990: 3.3 

and BS1377: Part 4: 1990: 3.5 were respectively carried out to determine the OMC and MDD of different 

percentages of 0, 5, 10, 15, and 20% geopolymer. The falling head were used to investigate the k-value 

of the samples. All collected laboratory data were analyzed, and the correlation of hydraulic 

conductivity was verified using the software Minitab 16. With help from this software, a hydraulic 

conductivity, k-model can be identified and developed. With nomographs, a new soil lining system 

could be designed. 

 

3. FINDINGS 

The experimental tests include the basic properties test, compaction characteristics, and 

hydraulic conductivity test. A nomograph was developed by Minitab 16 software to correlate and 

validate the results of the laboratory experiments. The aim of this research is to develop an empirical a 

nomograph that gives advantages in predicting the hydraulic conductivity of landfill soil liner using 

geopolymer. 

 

3.1 Experimental Findings 

The increase in Geopolymer content is associated with a decrease in hydraulic conductivity, 

leading to a significant reduction in hydraulic conductivity. Across all tests, properties were improved 

by up to 15% Geopolymer content. However, beyond 15% Geopolymer, no satisfactory results were 

observed regarding usage as a lining material. According to the correlation of k-value with laboratory 
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parameter, Clay, Liquid Limit (LL) and Geopolymer content gives the best correlation of P-value less 

0.05 with regression coefficient, R2 more than 60%. 

 

3.2 Nomograph in predicting k- value 

This study adds valuable knowledge and landfill design to engineers by developing 

nomographs in predicting hydraulic conductivity. These formulas will be based on the correlation and 

optimum content of laterite soil with the percentage of geopolymer. With nomograph, it is possible to 

predict the k-value quickly. It can be calculated promptly, reducing the cost and time compared with 

conducting a laboratory test that takes a long time. In the end, geopolymer nomograph is expected to 

help engineers accelerate the design process of landfill systems. 

 

4. DISCUSSION 

The addition of Geopolymer as additives in laterite has significantly give positive results on 

soil strength in geopolymeriztion. The addition of Geopolymer turns laterite to alkaline soil and gives 

the effect of less soluble and does not absorb or allow leachate infiltration. The Atterberg test of Laterite- 

Geopolymer mix gives LL range of 39 to 48%, PL range of 29 to 34% and PI range of 10 to 19% as shown 

in Figure 1. According to minimum requirement based on BS 1377; 1990 test specification, the value of 

plasticity index ranges between 10% and 65% (10 ≤ PI ≤ 65%), and LL at ≤ 90%. Hence, the addition of 

Geopolymer to laterite satisfies the requirement for plasticity index and liquid limit in soil liner.  

 

 

Figure 1. Atterberg and Shrinkage test value.  

 

In compaction test, the results show that Laterite-Geopolymer mixtures have an increased MDD than 

plain laterite, with a corresponding reduction in the OMC as the Geopolymer content increases, up to 

15% of Geopolymer. A drastic increase in MDD at 15% of Geopolymer content at 2.19 Mg/m3 and, a 

reduction of OMC at 13.58% give positive results for geopolymerization reactions. The compaction 

characteristic of laterite with Geopolymer for all mixtures increased the MDD and decreased the OMC. 

Increasing dry density at low moisture content reduces soil voids, which become more accessible for 

the particles to move past one another during compacting forces. 
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Table 1. Compaction result of Laterite-Geopolymer Mix. 

Sample Moisture Content, OMC 

(%) 

Maximum Dry Density, 

MDD (Mg/m3) 

LS00 14.07 1.80 

LS05 13.88 1.88 

LS10 13.70 1.90 

LS15 13.58 2.19 

LS20 16.38 1.71 

 

Based on the result in this study, hydraulic conductivity is affected by the percentage of 

Geopolymer, and it can be observed that the hydraulic conductivity values were decreased with 

increment of Geopolymer content. t was observed that the range result for k-value is between 2.50 x 10-

8 to 5.50 x 10-9 m/s. LS20 give the lowest value of hydraulic conductivity, k at 5.50 x 10-9 m/. Laterite 

containing Geopolymer can be used as alternative material in landfill liner soil. The addition of 15% 

Geopolymer resulted in a significant reduction in hydraulic conductivity value and meets the optimum 

percentage of Geopolymer suit the landfill soil liner requirement of less than 1 x 10-9 m/s.  

In predicting k, Log k has a strong relationship correlation with the P-value of lower than α (< 

0.05) including LL, C, S, and %GEO. Hence, the null hypothesis is rejected at 0.05 significant. These 

mentioned parameters can be a good consideration as independent variable (x) in finding Log k as 

predictor variable (y). The correlation of k-value with variable with strong relationship from several 

parameters such as clay, sand, liquid limit, and the percentage of Geopolymer were accurately and in 

accordance with the statistical validity condition. According to regression data, all equations show 

regression coefficient R2 (adj) more than 70% and nearest to 100%, with a P-value less than 0.05. The 

obtained data proved that the chosen variables are suitable for predicting k model. The null hypothesis 

was rejected by having the P-value less than 0.05, and alternative hypotheses were accepted. This study 

has successfully developed nomograph in predicting hydraulic conductivity, k-value. The data of 

succeed nomograph on predicted k-value content will simplify the landfill construction process can be 

used as a guideline in designing a soil liner system at landfill area. 

 

 

Figure 2. Nomograph in predicting k-value.  

 

 



APS Proceedings Volume 1 

 

80 

5. CONCLUSION 

Geopolymer at different percentages has different effects on the compaction parameter and 

permeability of the sample, resulting in good knowledge and understanding about the properties of 

the product. Preliminary and main laboratory tests of the Laterite-Geopolymer mix provided a good 

prediction of hydraulic conductivity, k for soil liner application from statistical validation of physical 

and engineering properties. Nomograph in predicting hydraulic conductivity, k based on available 

variables (LL, Clay and Geopolymer content) were developed as alternative guidelines for engineers to 

design landfill soil liners without conducting laboratory testing that takes a long time and thus can 

reduce the cost and time. 
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Abstract: Urinary incontinence is defined as any complaint of involuntary or unintentionally urine leakage which 

further cause hygienic issue as well as psychological mix-up resulting in social withdrawal problem. It is very 

common condition especially among women, but it is also affecting male. Since less awareness and lack of concern 

regarding urinary incontinence, the prevalence of this condition remains high. So, the purpose of this study is to 

determine the knowledge regarding urinary incontinence among general population in Malaysia. Method: A total 

of thirty-four subjects were voluntarily included in this study. The data was collected using online questionnaires. 

The IBM SPSS Statistics version 23.0 software was utilized to analyse the data. Results: There is fifty percent only 

of the respondent understanding on general knowledge of urinary incontinence and less than thirty percent know 

the reason led to incontinence. However, majority of the respondents (>75%) are agree pelvic floor exercise are helpful 

to improve incontinence. Conclusion: A better and comprehensive understanding regarding urinary incontinence 

including the risk factors and its management are crucial and needed to enhance knowledge. By using an informative 

pamphlet with tutorial video on pelvic floor exercise, it may help in increasing level of knowledge regarding urinary 

incontinence and its management which may promoted better lifestyle outcome. 

Keywords: pelvic floor exercise; physiotherapy management; urinary incontinence. 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 
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1. INTRODUCTION 

Urinary incontinence refers to the inability to control urination as well as the complaint of 

involuntary loss or leakage of urine (Yusof, Bachik, Soon & Kiau, 2019). The condition affects both sexes 

but females are more frequent than males to experience urinary incontinence at any age group (Vaugh 

& Markland, 2020). There are about 30% of Malaysian women were experiencing urinary incontinence 

mainly due to complication after pregnancy and in post-menopausal women (Yusof, Bachik, Soon & 

Kiau, 2019). Bladder control problems can have a significant burden on health-related quality of life 

and strongly linked with societal withdrawal (Aoki et al., 2017) However, incontinence is frequently 

reversible and manageable. 
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According to National Institute of Aging (2022), during urination, the muscles in the bladder 

contract to force urine into the tube-shaped urethra while the muscles around the urethra also relax at 

this time, allowing the urine to excrete from the body. Urinary incontinence can occur when the muscles 

in and around the bladder are malfunction leading to leakage of urine.  The urinary incontinence can 

result from multiple factors such as weakening of pelvic floor muscle, damage to bladder-controlling 

nerves for example in diabetes mellitus and Parkinson patients, urinary tract infection and uterus 

prolapse. Disorder of the prostate gland is the most common problem lead to urinary incontinence 

among men. 

The management of urinary incontinence is broad and one of the conservative treatments for 

urinary incontinence is physiotherapy. Clinical studies show that healthy eating, avoiding constipation, 

losing weight, and exercising are helpful in reducing the symptoms of urine incontinence (Demaagd & 

Davenport, 2012). Thus, it is beneficial to have enough knowledge to recognize the symptoms that 

contributing to this incontinence which depends on the type of the urinary incontinence. The purpose 

of this study is to determine the level of knowledge on the risk, symptoms, and management of the 

urinary incontinence among Malaysian citizen. Results from the study may help in developing an 

innovation education material which are pamphlet and tutorial video of exercise that will enhance 

better knowledge on subject matter. 

 

2. METHOD & MATERIAL 

2.1 Study design and location 

A cross sectional study has been conducted at Universiti Teknologi MARA, Cawangan Pulau 

Pinang Kampus Bertam. This campus is a health campus which comprise of faculty of health sciences 

and faculty of pharmacy. Faculty of health sciences consist of various fields such as physiotherapy, 

nursing, occupational therapy, environmental health and medical lab technology. 

2.2 Data collection 

Data collection was carried out in two weeks interval from 3rd October 2022 until 15 October 

2022 via online platform (Google Forms). A complete set of questionnaires with demographic details 

and knowledge regarding urinary incontinence in term of risk factors, symptoms, impact, prevention 

and its treatment were distributed. It is estimated that respondent will take around five to ten minutes 

to answer all the questions. 

2.3 Sample size 

A total of 34 respondents were voluntarily selected for this study. 

2.4 Data analysis 

Selected data were analyzed using the IBM SPSS Statistics version 23.0 software (IBM Corp., 

USA). Data cleaning was done by fixing or removing any incorrect or duplicated data within the dataset 

prior to data analysis. The descriptive analysis that used in this study is to identify the percentage of 

the demographic data and knowledge on urinary incontinence. 
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3. FINDINGS 

3.1 Demographic data of respondents 

A total of 34 respondents were participated in this survey. Demographic data of respondents 

based on gender, age, marital status and education level are shown below in table 3.1. 

 

Table 1. Demographic characteristics and key responses of respondents (n=34) 

Demographic data Percentage (%) 

Gender  

     Male 35.3 

     Female 64.7 

  

Age  

     19-29 55.9 

     30-39 11.8 

     40-49 8.8 

     50-59 20.6 

     60-69 2.9 

  

Marital status  

     Single 52.9 

     Married 47.1 

  

Education background  

     SPM/O-Level 26.5 

     Diploma 29.4 

     Bachelor degree 38.2 

     Master 2.9 

     PhD 2.9 

  

General knowledge on urinary 

incontinence 

 

     Yes 50 

     No 35.3 

     Maybe 14.7 

  

Do you know the causes of urinary 

incontinence 

 

     Yes 26.5 

     No 47.1 

     Maybe 26.5 

 

3.2 Descriptive knowledge regarding urinary incontinence 

Half of respondents do not know about this condition (50.2%) and only 26.5% of the 

respondents understand the causes of urinary incontinence. 

3.3 Descriptive analysis on the risks of urinary incontinence 

Majority of the respondents with more than half of them were correct regarding risk of urinary 

incontinence. Bar chart regarding knowledge of the risk for urinary incontinence is illustrated in figure 

1.  
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Figure 1. Knowledge on the risks of urinary incontinence 

 

3.4 Descriptive analysis on the symptoms of urinary incontinence 

More than 75% of the respondents were agree that incontinence is accidentally occurs, while 

82.4% respondents agreed sneezing and coughing can contribute to urinary incontinence. Details 

analysis on knowledge regarding symptoms of urinary incontinence can be seen in figure 2. 

 

Figure 2. Knowledge on the risks of urinary incontinence 

3.5 Descriptive analysis on the impact of urinary incontinence 

Majority of the respondents which is 70.6% were agree and correct regarding impacts related 

to urinary incontinence. However, there are 38.2% of the respondents do not know and do not agree 

that urinary incontinence can affecting someone in daily living and during sexual activity. Figure 3 

shows the bar chart regarding the knowledge on impact of urinary incontinence. 
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Figure 3. Knowledge on the impact of urinary incontinence 

3.6 Descriptive analysis on the prevention of urinary incontinence  

About 85% of respondent aware that pelvic floor exercise can reduce urinary incontinence. In 

the overall knowledge on prevention of urinary incontinence, it is shows that less than 60% of the 

respondents are agree obesity management, no smoking, disease control and avoiding constipation can 

reduce risk of urinary incontinence. The details of the information are depicted in figure 4.   

 

Figure 4. Knowledge on the prevention of urinary incontinence 
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the respondents (76.5%) agree that pelvic floor exercise is one of the important managements for 

urinary incontinence as shown in figure 5. 

 

Figure 5. Knowledge on the prevention of urinary incontinence 

 

4. DISCUSSION 

Reducing prevalence of urinary incontinence especially among Malaysian may give impact 

productivity in lifestyle and enhancing quality of life. From this survey, shown that there is gap of 

knowledge about urinary incontinence, whereby most of respondent (47.1%) do not know the causes 

of incontinence and some of respondence (26.5%) was not sure about it.  

A survey conducted in this study revealed that respondents were able to identify some of the 

common risk factors of urinary incontinence. However, those associated with hypertension 

medications and anxiety were not identified as risk factors.  This risk factor is consistent with the 

findings of previous studies (Nguyen, Hunter & Wagg, 2013).  

Pelvic floor exercise has been noticed by most of people to improve urinary incontinence. It 

shows that repondent was agreed it is can be part of prevention (85.3%) and also a treatment (76.5%) 

for this disorder. The substantial limited of knowledge on prevention and treatment as a findings in 

this study need a health care provider to educate more on the community to ensure that not only pelvic 

floor exercise can help but other factors that contributed to the urinary incontinence should be 

mangeable such as constipation and life threatineng medication.  In contrast with Youngmi (2009) 

study, reported Korean women tend to believe surgery is the best treatment for urinary incontinence 

compare to pelvic floor exercise, it is because the result from pelvic floor exercise is unsatisfactory due 

to their lifestyle. 

 

5. CONCLUSION 

A better and more comprehensive understanding urinary incontinence specifically in term of 

risk factors, impacts, preventive measures, and its management are needed to enhance knowledge. By 
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using a pamphlet and tutorial video, it may help in increasing the level of knowledge about these 

conditions and the benefits of Kegel exercise for urinary incontinence. 

The innovation proceeds with creating a draft for pamphlet and video recording which are the 

product. Information and photos selections are elaborately discussed before the pamphlet is finalized. 

The pamphlet has been meticulously undergone rigorous process of discussion. There is a total of two 

version of pamphlet before final editing has been made. Editing is basically regarding photo selection, 

simplifying the description and pamphlet layout. All two versions of the pamphlet are as in figure 6 

and 7. 

 

Figure 6. Draft pamphlet 
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Figure 7. Final pamphlet 

As the pamphlet ready, tutorial video on Kegel exercise was recorded and edited. A thorough 

discussion has been made before finalizing the tutorial video to the public. The screenshot of tutorial 

video is in figure 8 as well as QR code (figure 9) for tutorial video. 

 

Figure 8. Screenshot of tutorial video on Kegel Exercise 

 

Figure 9. QR code for tutorial video on Kegel Exercise 
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Abstract: Memorizing vocabulary is tedious for learners as a lot of practices are provided. The conventional 

practice in teaching Arabic cannot be relied on, especially to the learners of the current generation who have been 

exposed to the technology. The challenges emerge in the teaching of Arabic are lack of supporting activities, lack of 

exercises and lack of using technology-oriented learning materials. Therefore, the instructors may have difficulties 

to provide sufficient exercises through a suitable platform in order to ensure learner engagement and at the same 

time achieve course learning outcomes. Language requires practice. Therefore, to master any languages including 

the Arabic language, learners should practice it. One of the ways is through doing exercises. Therefore, i-

Mumaarasah – Gamified Arabic Topical Practices has been designed on a digital online platform using Wordwall 

for providing exercises. It has been designed covering every topic of the TAC101 (Foundation Arabic Level 1) 

course offered at Universiti Teknologi MARA. The exercises use only three of the templates provided on Wordwall 

which are quiz, gameshow quiz and maze chase. This advance approach can be applied in face-to-face and online 

classes.  

Keywords: the Arabic language; learning practice; gamification; Wordwall; engagement. 
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1. INTRODUCTION 

One of the elements in language learning is to memorise vocabulary which contains a set of 

words required by a course. It is tedious to memorise vocabulary by doing numerous exercises 

conventionally provided through workbooks or worksheets. However, the only way to make acquire 

vocabulary is by practicing the language through exercises. Practice is the main key in the success of 

the learning process (Samah, 2013). As for the Arabic language, one of foreign languages, the ability 

to use Arabic passively and actively requires intensive practice (Fawzani & Nurjannah, 2022). 

The challenges emerge in teaching Arabic language are lack of teaching aids, teaching 

materials and supporting activities (Nik Ali, 2020). Technology-based teaching aids such as games, 

information systems and the Internet of Things (IoT) in the teaching and learning of Arabic are also 
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inadequate (Zulhemay, Mazlan, & Khairuddin, 2022). The other problems remarked by Samah (2013) 

are lack of exercises, insufficient additional reading and passives attitude of learners.  

Learning Arabic requires a lot of practice through exercises. Conventional exercises normally 

involve the presence of instructor to conduct lessons in class. This may lead to having more lectures 

and requiring more face-to-face meetings in class. Language learning focuses only on lecture causes 

fatigue and loss of focus among learner (Jasni, Zailani, & Zainal, 2019). Moreover, limited class 

learning sessions also contribute to the challenges in learning Arabic (Zulhemay, Mazlan, & 

Khairuddin, 2022). 

Conventional teaching is instructor-oriented and lack of learner participation that may 

decrease learner satisfaction in their learning process, resulting in decreased achievement (Wirani, 

Nabarian, & Romadhon, 2022). One of the conventional practices to memorize vocabulary is by giving 

specific times to learners to recall and memorize the vocabulary once each topic is completed. The 

instructor may ask them to answer exercises provided in the textbook either in class or assigned as a 

homework. The other way to practice is that the instructor provides exercises written on the board 

and the instructor selects certain learners to go in front of the class to complete questions on the 

board. All the approaches mentioned require the instructor to provide correct answers and explain 

mistakes done by learners in class.  When the same ways are applied in every learning session, 

learners may get bored. As a result, their learning engagement will decrease over time.  

The application of educational games can overcome the issue of boredom and low 

engagement in learning. With regard to providing exercises, using educational games allows learners 

to practice language through the fun way. Prior research indicates that using educational games in 

learning Arabic increases learners' interest (Fawzani & Nurjannah, 2022; Wirani, Nabarian, & 

Romadhon, 2022; Nik Ali, 2020; Jasni, Zailani, & Zainal, 2019; Whitton, 2007). It also can transform the 

traditional way of learning to engage the new generation of learners (Whitton, 2007). The aim of using 

game-based learning regularly in the learning process is for the practice purpose (Jasni, Zailani, & 

Zainal, 2019). Game-based learning is one of the alternatives to remain the learning process 

interesting by using variety of methods, and it is essential as the easy way to strengthen and 

understand the Arabic language (Nik Ali, 2020; Jasni, Zailani, & Zainal, 2019). Using smartphones or 

apps might also help the instructor to create a good lesson (Shafie, Nik Yusoff, & Baharudin, 2019). 

Therefore, a set of online educational games known as i-Mumaarasah was designed and developed for 

providing exercises to practice the Arabic vocabulary according to topics. It is an advanced approach 

that can be applied for face-to-face and online classes.  

 

2. METHOD & MATERIAL 

The game content is according to the lesson for each topic in the TAC101 course textbook 

used in class. The games basically are a tool for revision that learners use once each lesson is 

completed. The content was transformed into games by using the game templates provided by an 

application called Wordwall. The template chosen depends on the objectives of the exercises. 

Wordwall was chosen to develop i-Mumaarasah because it supports the Arabic alphabets, provides a 

free access and is user-friendly to instructors and learners. To access exercises using Wordwall, 

learners are not required to sign up or log in Wordwall. The instructor just needs to provide a link of 

a game to learners, and they can access the exercise on Wordwall only with a single click of the link 

given on their device connected to the internet. Wordwall can be played on various digital devices 

such as smartphones, tablets, laptops and desktops. Learner can play the game provided repeatedly 

without any restriction whether in the classroom or outside of the classroom. While the instructor can 

create different games on different templates using the same content entered on Wordwall. On the 
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other hand, the activities created can also be printed into hardcopy. The games in i-Mumaarasah were 

divided into five topics and developed using several game templates which were quiz, gameshow 

quiz and maze chase. 

The games designed according to each topic in the TAC101 course covering the whole 

syllabus. The syllabus was divided into five main topics. The following are three figures to illustrate 

how Wordwall was applied for creating i-Mumaarasah. Figure 1 shows the screen layouts of the 

introduction for the five main topics.  Next, Figure 2 shows the templates provided by Wordwall that 

the instructor can choose from. Finally, Figure 3 shows exercises using different game templates on 

Wordwall.  

        

  Figure 1. Screen layouts of the introduction for each topic  

 

 

Figure 2.  Screenshots of the interactives template available 

 

       

       

 Figure 3. Screenshots of exercises  

 

This paper aims to evaluate the effectiveness of applying Wordwall for developing i-

Mumaarasah for practising the Arabic vocabulary. The quantitative data were collected from the 

summary of one activity on Wordwall assigned to 26 learners on 26 October 2021. The quantitative 

data were extracted from Wordwall and the summary of results provided by Wordwall in frequencies 

and charts was presented in the findings. 
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3. FINDINGS 

The activities of the exercise in the form of quiz game are summarized on Wordwall in 

several ways and can be accessed by the instructor. Figure 1 shows the summary which include the 

total number of participants, average scores, top score, and the fasters learner answer the exercises 

according to timing. The correct and incorrect answers are also summarised on the board by 

presenting through a bar chart.  

The quiz game assigned to learners was Maze Chase where the deadline was not set in order 

to allow learners to use the game for practising the Arabic exercise repeatedly. Figure 4 shows that (1) 

the game was assigned to 26 learners and 25 learners participated in the exercise, (2) the average score 

was 12.4 points, (3) there two learners obtained the top score which was the full marks (25 points), 

and (5) the fastest learner was registered as “luqman” who managed to complete the game in 21.2 

seconds.  

Other than that, Figure 4 also presents two bar charts to show results by question in terms of 

how many learners got the answers correct and wrong, and score distribution. The results indicate 

that the majority of the learners answered the questions correctly.  

 

Figure 4. Screenshot of result summary 

 

Figure 5 shows the results by questions. It informs how many questions learners answered 

correctly and wrongly. The instructor can sort the results by three options: (1) Number, (2) Correct 

and (3) Incorrect. In the figure, the instructor chose to sort the results by number. The results 

demonstrated that the highest score of correct answer was recorded by Question 3 while the lowest 

score of correct answer was recorded by Question 6. 
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Figure 5. Screenshot of results by question 

 

 

Figure 6. Screenshots of result by learner 

 

Figure 7 shows the leaderboard which ranked the performance of learners in answering the 

assigned exercise according to the time to complete the exercise and score. It shows that “luqman” 

was ranked at the first place, followed by other learners. 
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Figure 7. Screenshots of leaderboard  

 

4. DISCUSSION 

Almost all learners (25 out of 26 learners) participated in the assigned exercise. This indicates 

that they were interested in participating in the exercise. When an interactive learning process 

provided by the instructor, it can sustain the participation of learners because they involve in the 

learning activity according to their interests (Wirani, Nabarian, & Romadhon, 2022). Game-based 

learning approach is one of the effective language teaching methods because it helps learners to be 

more interested and motivated to learn Arabic (Nik Ali, 2020; Jasni, Zailani, & Zainal, 2019).  

Games are a type of teaching aids. Teaching aids should be used to attract and increase the 

knowledge and ability of learners, so that ICT tools can also contribute to their achievement (Samah, 

2013). Therefore, games should be part and parcel of learning, including foreign languages learning 

(Klimova, 2015). The development of Computer Assisted Language Learning material enhanced 

understanding of language pedagogy since it is much related to education systems (Ahmed Mukhtar, 

Sahrir, & Hassan, 2013). 

The results also indicate that digital exercises in the form of games designed by using 

Wordwall enable learners to participate in digital exercises where the instructor could monitor their 

participation and learning progress through the summary of activities provided by the application. 

Each learners’ activities were reported in detail as shown in Figure 6. Every activity must involve 

every learner to give them opportunity to participate in classroom activities (Samah, 2013). The 

summary of activities provided by Wordwall can be used as a tool to inform the instructor about the 

learners’ participation in the learning activity provided on Wordwall. Therefore, using games in 

language learning is essential in order to ensure that the participation of every learner can be 

monitored effectively. 

The other summary of results is in the form of leaderboard (see Figure 7) where the instructor 

and learners can view. In the exercise, learners were ranked according to score and the time spent to 

complete the exercise. Since the exercise is the form of game which can be played more than once, 

learners can compete to be the top player. A leaderboard creates competition among learners to be 

ranked at the first place in the learning activity. It benefits learning by increasing competitiveness and 

sense of comparison among learners (Bai, Hew, Sailer, & Jia, 2021). When they play the game many 

times, they actually practise the language without realising it as it is done through the fun way. 

The innovation of this approach by transforming conventional exercises into games on 

Wordwall is rebranding the traditionally practices to accessible exercises. By this way, providing 

exercises is not only restricted by using textbooks, and the activities are not filling up exercises in 
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book manually or whiteboard oriented. Therefore, the exercises in the form of games can be answered 

many times, at any time and from anywhere if devices are connected to the Internet.  

Traditionally, learners get the correct answers after completing their exercises through the 

instructor’s explanation and discussion in the classroom. Through this innovation, other than having 

learning in a fun way, it also can save time in each learning session. It is because the game provides 

immediate feedback to verify correct or wrong answer and learners are also informed about their 

learning achievement through score and a leader board which are automated in the game system.  

4.1 Novelty of the product 

The product is novel as is developed specifically for a course (TAC101). The contents for the 

exercises were specifically selected based on specific syllabus which meet the learners’ need. 

Moreover, the exercises only apply three of the templates provided in Wordwall which are quiz, 

gameshow quiz and maze chase. This is due to the application of the templates can attain the purpose 

of providing the exercises to practice the Arabic vocabulary. 

4.2 Commercialisation potential of the product 

The product cannot be commercialized. However, from the application of Wordwall benefits 

learner as well as the instructor. The product is not restricted to be used for the TAC101 course only, 

but it can also be used by any Arabic learner at the beginner level. 

 

5. CONCLUSION 

The Innovation of i-Mumaarasah Gamified Arabic Topical Practices has transformed the 

traditional exercises into digital online quiz games. Previously, learners memorized the vocabulary by 

themselves using a textbook or exercise book with their own way. Therefore, their engagement and 

learning progress outside the classroom are difficult to be monitored. Therefore, the instructor 

decided to create digital online quiz games called i-Mumaarasah that promote learning through the 

fun way by applying several gamification elements such as verification feedback, score, timer, 

leaderboard and interesting background music to increase their engagement. The vocabulary learning 

activities promote engaging learning process and their learning progress can be tracked quickly and 

easily. i-Mumaarasah can be played repeatedly until they get the highest and the best score. This 

repetition will enhance and strengthen learners’ memorization of the same vocabulary. i-Mumaarasah 

has been designed to include every topic in the syllabus to ensure that learners can memorise the 

vocabulary they have to learn for every topic straight away after each lesson. Therefore, Wordwall 

was chosen for the purpose as it provides the gamification elements and support fun learning. 

Another advantage of using Wordwall is that the quiz templates can be changed depend on the 

intended learning objectives. There are 19 different templates that can be chosen. For i-Mumaarasah, 

only three of the templates provided in Wordwall were used which were quiz, gameshow quiz and 

maze chase. Learners also can access the quiz games via the Wordwall phone app and web browsers. 

This advance approach can be applied in face-to-face and online classes.  
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Abstract: Today's schools face major problems around student motivation and engagement. Gamification, or the 

incorporation of game elements into non-game settings, provides an opportunity to help schools solve these difficult 

problems. The project is a continuous innovation from the researcher’s Edutainment approach based on Semai’s 

indigenous folktales. The researchers designed a package inclusive of interesting games based on the Malaysian 

folktale; the Bah Luit’s Adventure. The uniqueness about the product is the games incorporates technology and the 

culture of the indigenous. The aim is to provide an interactive and an engaging way to teach short story to school 

students. The game is pilot tested to school students as part of the corporate social responsibility (CSR) project. To 

guide the students, during the activity, students were given three materials to assist them such as animated cartoons, 

the manuscript and an audio consists of the Bah Luit’s Adventure shorty story. Students were asked to complete the 

games accordingly. In finishing the game, students need to answer questions based on the short story that they have 

listened. After completing the game, students were asked to answer Likert scale responses and give feedback. The 

result shows that students enjoyed this edutainment-based approach activity. The findings on this innovative project 

should contribute to deeper understanding on how gamification can impact ESL students’ learning and how using 

the stories from indigenous people can enhance cross-cultural awareness and acceptance of different traditions. Since 

gamification has exciting elements which can be motivating to the students, the videos and online quiz questions 

created have great commercialization potential. The videos uploaded on YouTube will be able to garner followers and 

the online questions uploaded on Quizzes can be accessed by any ESL learners. Innovations in second language 

teaching are desirable because such practices will help students’ engagement and motivation in the classroom. 

Keywords: edutainment; gamification; technology enabled; Malaysian folktales; indigenous story. 
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1. INTRODUCTION 

With the advent of the fourth industrial revolution, teachers hold a responsibility to prepare 

younger generations to acquire essential skills such as digital competency, problem-solving skills, and 

creative and critical thinking, as well as instill a sense of ownership in their learning. According to Md 

Yunus and Azman (2019), teachers these days are ‘forced’ to shift their pedagogy practices as these 

practices are much influenced by an ever-updating technology. Gamification in education becomes 

very popular as one of the most effective methods in facilitating students’ learning. Gamification 

attempts to harness the motivational power of games and apply it to real-world problems – such as, in 

our case, the motivational problems of schools. A case study conducted by Hamidon (2021) on 

challenges and solutions in conducting home-based teaching and learning (known as PdPR) discovered 

two key issues from the teachers’ perspectives: students’ engagement and attendance.  They reported 

low motivation and engagement amongst students from the rural schools. Another study highlighted 

that motivation and engagement are major challenges for the American educational system 

(Bridgeland, Dilulio, & Morison, 2006). According to Axelson and Flick (2011), student engagement 

refers to “how involved or interested students appear to be in their learning and how connected they 

are to their classes, their institutions, and each other” (p.50). Thus, it is crucial to address the issue by 

introducing an edutainment approach in the teaching and learning.  

In English language classrooms, meaningful teaching and learning are significant to 

developing students’ English proficiency, focusing on linguistics and communicative competence. 

Various language activities and games are employed in lessons to instil anticipation for language 

learning. Such activities will help the learners to retain the knowledge and to ensure the sustainability 

of it for a long run.  

Understanding the role of gamification in education, therefore, means understanding under 

what circumstances game elements can drive learning behavior. Making use of Salen and 

Zimmerman’s Rules, Play, and Culture framework (2004), we can better break down the impact of 

gamification. The rules of school as they stand, for example, must be understood not only in terms of 

their formal effects but also in terms of their emotional and social impact on school’s “players.”  

Embracing gamification in education is, indeed, inevitable, especially with the arrival of the millennials 

whose lives are greatly influenced by digital technologies and favour learning in a fun, interactive, and 

engaging environment.  

Scholars who agree that gamification of education is a strategy for increasing engagement by 

incorporating game elements into an educational environment (Dichev & Dicheva 2017) also believe 

the main goals of gamification are to enhance certain abilities, introduce objectives that give learning a 

purpose, engage students, optimize learning, support behaviour change, and socialize (Knutas et al., 

2014; Krause et al., 2015; Dichev & Dicheva, 2017; Borges et al., 2013). Being stimulated by the games 

elements and its favourable impact, many researchers have investigated the effect of gamification in an 

educational context, getting favourable results, such as the increase of engagement, user retention, 

knowledge, and cooperation (Hakulinen & Auvinen 2014; Tvarozek & Brza, 2014). 

W&W: Win & Win the Bah Luit's Challenge is an innovation inspired by Bah Luit; a character 

from an Orang Asli Semai folktale. The story features Bah Luit’s encounter with the trespassers in his 

village. Hence, the games introduced are the innovation which highlighted the challenges Bah Luit’s 

faced from childhood to teenage age in the forest of Semai land.  To bring this folklore to life in this era, 

the researchers have invented W&W interactive games which includes a giant snake and ladder game 

which focus on auditory skill and a Computer Interactive game which focus on student’s 

comprehension skill.  Basically, W&W is a complete package of the animated movie series of Bah Luit, 
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a hero in a folktale and gamification for ESL learners. Therefore, inserting gamification elements in Bah 

Luit’s adventure was the purpose of this innovation.  

The movies and games offered a fun, interactive, and non-threatening learning environment 

which is in line with the principles of twenty-first century learning, which places great emphasis on 

student-centered learning and the use of innovative and digital-based teaching media According to 

Prensky (2011), game features can provide the –tainment part of the educational design needed to 

engage learners. Borrowing game elements, he argued, and incorporating them into the classroom 

environment can facilitate engagement. Thus, through gamification it is hoped that the learners would 

gain their motivation and confidence level in ESL classroom. 

1.1 Problem Statement 

The declining standard of the English language in Malaysia is not only a major concern in the 

education system but is also significant in meeting the demands of globalization in education. For 

example, students from rural school like Sekolah Model Khas Baling suffered low self-esteem and lack 

of confidence when it involves English Language skills as admitted by the school principal.  In the 

context of second language learning, students might find it frustrating and demotivating to learn a 

second language due to a lack of exposure to the language and to varieties of learning experiences.  

Another main concern is the effort to preserve Semai Indigenous folktales is scarce. The Semai 

folktales have their own morals and transitions which has served as an important teaching tool for the 

younger generations. Despite the sterling qualities of these folktales, they are endangered with 

extinction. The need therefore arises for an interface between the folktale genre and the media where 

the latter intervenes in the promotion of the genre for its sustenance in society, specifically the younger 

generation of the indigenous community. The researchers feel obliged to sustain the unique culture and 

heritage of the Semai indigenous folktales through the preservation effort by introducing these tales to 

school children. To avoid criticism and scrutiny, we practice caution and care in examining the nature 

of the original stories told by the storytellers before recontextualizing it into stories for 21st century 

children. We are aware that misinterpretation may emerge when myths and folklores are transported 

from one cultural context or time limit to another. Consequently, we are challenged between 

maintaining the “authenticity” of Orang Asli stories and masking descriptions to avoid 

misinterpretations. To cater to the new generation needs and expectations, and to give life to the stories 

from the past, the researchers therefore injected the edutainment elements in the form of animated 

videos and gamification.   

Student engagement, which is also investigated in this study, is the key to all types of learning, 

not just online learning. However, the investigation into the students’ perceptions of their online 

learning engagement is especially vital because these students no longer have access to classroom 

teaching and their teachers’ roles are reduced to that of an online facilitator. When students find English 

subjects boring it is a sign that teachers need to be creative in making the lessons fascinating. 

Gamification is the key! The study has been inspired by a quotation by a former Education Minister: 

“Schools and universities must become the happiest places where the learning process 

is, fun so that students will love knowledge. They must also be places where differences 

are not just respected but appreciated and celebrated,” (Maszlee Malik, as cited in Chin 

& Pajaendram, 2019). 

1.2 Aims  

The aim of introducing the edutainment project to students in the primary and secondary 

school is to enable the learners experience the joy of learning English language through edutainment 

approach and to provide an interactive and an engaging way to teach short story to school students. 
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We also aimed to investigate the students’ opinion on the use of gamification as language activities. 

The findings would inform whether the distinct components of gamification affect students’ 

engagement and learning. 

 With the deterioration of English language among language learners especially school children 

and the diminishing of the Semai Folklore, thus the product has taken the advantage to preserve the 

culture, the heritage and to improve English language learners’ competence by incorporating culture 

in gamification. 

1.3 Objective(s) 

Among the objectives of this edutainment approach are; 

i) To introduce and create the awareness of Semai’s community rich culture and heritage 

in Malaysia.  

ii)  To ensure the language learners’ understanding of the Semai folktales, the animated 

movie comes with online quizzes to help the language learners to comprehend the 

content of the story 

iii) To introduce Bah Luit’s adventure story to primary/secondary school students. 

iv) To investigate the student’s perception on gamification activities used in the project.  

 

2. METHOD & MATERIAL 

2.1 Context of the Project 

The gamification activities were pilot tested to school students as part of the corporate social 

responsibility project. The students for this project came from a special school in the rural area in Kedah. 

The students were 400 students of primary and secondary students from Sekolah Khas Baling Kedah 

and there were 70 participants who were involved in the survey. The school is a special school which 

cater both primary and secondary students and all of them are required to stay in the hostel.    

2.2  Research Design 

The study adopted a quantitative approach involving the use of a questionnaire to elicit 

information regarding students’ learning engagement using the edutainment approach which 

consisted of a series of animated movies and computer interactive games. The items in the 

questionnaire were based on questionnaires obtained from online sources and related studies (e.g. Hart, 

Stewart & Jimerson, 2011; Borup, Graham, & Drysdale, 2014) and modified according to the needs of 

the study. A Likert scale comprising five choices: 5=strongly agree, 4=agree, 3= neutral, 2=disagree, and 

1= strongly disagree was used to elicit responses from the students. The data were analysed 

quantitatively with the use of descriptive statistics 

2.3  Research Instrument 

To guide the students, during the activity, students were given four materials to assist them 

such as: 

a)  animated videos of Bah Luit 

b) the manuscript and an audio consist of the bah Luit’s adventure shorty story. 
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c) games (technology assisted and the giant snake and ladder) 

d) a set of questionnaires (8 items) 

 Students were asked to complete the games accordingly. In finishing the game, students were 

required to watch the videos and answered the questions on Kahoot, Quizzes and other interactive 

games. The second part of the game was students were to answer questions based on the short story 

that they have listened to. After completing all the games, students were asked to answer Likert scale 

responses to give their feedback. 

2.4 Product Demonstration 

The demonstration of the product was conducted during a Corporate Social Responsibility 

program at Sekolah Model Khas Baling. Students who took part in the demo were primary and 

secondary level students. Students were required to move from easy to difficult tasks / game stations 

depending on their level. There were seven stations to visit and to attempt the games. Three lecturers 

acted as facilitators to assist the students. 

The games were designed and developed then piloted to students during a CSR project at 

Sekolah Khas Baling Kedah. The participants of this study were both primary and secondary students 

in Sekolah Model Khas Baling Kedah. The students were given treatment using gamification media 

based on Bah Luit’s animated movie series. Moreover, it provides 3 levels of difficulty for each game 

and activities to be completed by the students. The students played the game by following the steps in 

Figure 2.1 below:  

 

Figure 1. Steps in completing the edutainment games 

 

The reward system (badges) and the animated series of Bah Luit, becomes a pulling factor for 

students to complete each game.  At the same time, it also becomes an interesting way to learn and 

practice English. 
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2.5 The Elements of Gamification 

 The elements of gamification compilation are compressed in the table 1 below: 

 

Table 1. Elements of gamification 

Stations Scene Screenshot of the video/online games Link 

Station 1: 

Students 

watch the 

animated 

movies 

entitled Bah 

Luit’s 

adventure 

story. The 

animated 

movies are 

organized 

according to 

scene 1 to 

scene 6. 

Scene 1 

 

 

https://youtu.be/grXk8nbipks 

 

 

Scene 2 

 

 

https://youtu.be/l6cnSV974JY 

 

Scene 3 

 

https://youtu.be/xljU_dO6iXA 

 

https://youtu.be/grXk8nbipks
https://youtu.be/l6cnSV974JY
https://youtu.be/xljU_dO6iXA
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Scene 4 

 

 

https://youtu.be/qgh9MPk2y1U 

Scene 5 

 

 

https://youtu.be/HBP8nkUSr28 

 

Scene 6 

 

https://www.youtube.com/ 

watch?v=to9JaFmrzYM 

 

 

https://youtu.be/HBP8nkUSr28
https://www.youtube.com/
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Station 2: Random cards =5 

question based on scene 1 

 

https://wordwall.net/resource/ 

33970799 

Station 3: Students answer 

a quiz using Kahoot 

 

 

https://classroom.google.com/u/0/ 

c/NDgyOTYzNjY5NDg1/a 

/NTM1ODgyNjU4MDUz/ 

submissions/by-status/and-sort-

first-name/done 

 

Station 4: Students do a 

language activity using a 

wheel of word board game 

 

 

https://wheelofnames.com/hn3-

a7r 

 

Station 5: Students 

completed word wall game 

 

 

https://wordwall.net/resource/339

70799/group-alyaa-scene-1 

 

Station 7: Crossword 

puzzle 

 

 

 

 

 

 

 

https://wordwall.net/resource/%2033970799
https://wordwall.net/resource/%2033970799
https://classroom.google.com/u/0/
https://classroom.google.com/u/0/c/NDgyOTYzNjY5NDg1/a/NTM1ODgyNjU4MDUz/submissions/by-status/and-sort-first-name/done
https://classroom.google.com/u/0/c/NDgyOTYzNjY5NDg1/a/NTM1ODgyNjU4MDUz/submissions/by-status/and-sort-first-name/done
https://classroom.google.com/u/0/c/NDgyOTYzNjY5NDg1/a/NTM1ODgyNjU4MDUz/submissions/by-status/and-sort-first-name/done
https://classroom.google.com/u/0/c/NDgyOTYzNjY5NDg1/a/NTM1ODgyNjU4MDUz/submissions/by-status/and-sort-first-name/done
https://wheelofnames.com/hn3-a7r
https://wheelofnames.com/hn3-a7r
https://wordwall.net/resource/33970799/group-alyaa-scene-1
https://wordwall.net/resource/33970799/group-alyaa-scene-1
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Station Steps Pictures 

Final: Giant Snake & 

Ladder Games 

Step 1 - Students will be played an audio 

consisting of the Bah Luit Adventure short 

story. 

 

 Step 2 – Students will be asked to play Giant 

Snake and Ladder board game. Since it is 

the giant board game concept, instead of 

using small objects as the token, the 

students themselves were the token and 

giant dice were utilized 

 

 Step 3 - In completing the game, students 

need to answer questions based on the short 

story that they have listened to in Step 1. 

The student will throw the dice and before 

they can move, they have to answer the 

questions based on the Bah Luit Adventure 

short story that they have listened to earlier. 

The students can ‘t move if they answer the 

question wrongly. The winner of the game 

will be the 1st person to reach the Finish 

box!   

 

 Step 4 - After completing the game, students 

were asked to answer Likert scale responses 

and give feedback 
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3. FINDINGS 

Table 2. Responses of the students from Sekolah Khas Baling on the Edutainment Project 

  

ITEMS 

Strongly 

Agree (N) 

Agree 

(N) 

Neutral 

(N) 

Disagree 

(N) 

Strongly 

Disagree 

(N) 

Total 

(N) 

I love playing this game 60 6 3 1  70 

The story is very interesting  53 8 7 1 1 70 

I feel motivated to learn English more 

diligently after listening to the story 57 8 3  2 70 

I really like playing games after listening to 

the stories like this in English 57 6 4 2 1 70 

Games like this can improve my English 60 3 5  2 70 

I love competing with my friends by playing 

games like this 61 5 2 2  70 

Games like this can improve my 

communication/speaking skills 58 10 1 1  70 

Overall, the marks I give for this activity are… 64 3 2 1  70 

 

The table 2 above reveals the results pertaining to the eight items asked in the questionnaire 

upon completion of the Giant Snake & Ladder game.  Generally, 57 students agreed that they feel 

motivated to learn English after playing the games and really like playing games after listening to the 

stories like the Bah Luit’s Adventure. By making learners as the centre of learning not only make 

learning process easier but also makes it more effective and interesting (Cheng & Su, 2012).  The result 

revealed that 58 to 60 of the participants agreed that gamification can improve their English language 

especially on communication or speaking skills. This is also supported by (Yunus & Tan, 2021), who 

stated that the implementation of interactive games in language teaching will alleviate students’ 

interest as it provides a creative and exhilarating platform to the millennials who are more 

technologically incline thus making them more interested in learning the language. The results also 

exhibited that the Orang Asli folktale’s genre is suitable for classroom activities. Referring to the fourth 

objective of this edutainment approach which is to investigate the student’s perception on gamification 

activities used in the project; it shows that language learning is crucial and vital in determining the 

tools for classroom engagement. As mentioned by Saad et al. (2022) the use of the gamification during 

classroom is seen as teaching aids as it assists students to develop their interest as gamified local stories 
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can help students to improve their English skills by providing a new and innovative way to learn 

English independently. 

 

4. DISCUSSION 

Based on this approach, it is discovered that this gamification circulates some important 

elements. Firstly, it strengthens important educational skills demanded from the students, such as 

problem solving, collaboration, and communication.  Game-based learning is indeed beneficial in 

language teaching as it is effective in elevating the pupils’ interest and learning of the English. Secondly, 

gamification prepares both teachers and pupils to meet the demands of globalization in education. The 

result obtained supported (Dichev & Dicheva, 2017) who also believe the main goals of gamification 

are to enhance certain abilities, introduce objectives that give learning a purpose, engage students, 

optimize learning, support behaviour change, and socialize (Knutas et al., 2014; Krause et al., 2015; 

Dichev & Dicheva, 2017; Borges et al., 2013).  

From the local story contained in the game, the students can also entertain themselves and 

learn about character education, and social life learning that contained in the story. Finally, the 

edutainment approach which was derived from the Semai folktale (Bah Luit) was intended to preserve 

Semai folklore in a more innovative and fun form through gamified Semai folktale. The results showed 

that students enjoyed the folktale as 53% of the students said that the story is very interesting. the 

finding is inline with the study by Bidin et al. (2013) revealed that the Semai have portrayed some 

uniqueness with a vast collection of their ancestral folklore. These folklore expressions are considered 

as “traditional knowledge” and passed down from generation to generation. Hence, Semai folktales are 

suitable for the present and future learners. 

Future research could study the effect of gamification in various disciplines over a more 

extended period. It could help to verify whether, over time, gamification loses its effectiveness, to 

identify possible saturation points and limitations in its application. 

This interesting and fascinating edutainment approach is aligned with the 21st century 

teaching and learning a language as it can be used in the classroom as technology-based language 

enrichment activities (Garba et al., 2015). Implementing gamification in teaching and learning will give 

a new dimension not only to the students but also to prepare more dynamic language educators in 

embracing the rapid change in teaching and technology.  

 

5. CONCLUSION 

Applying gamification in teaching and learning will give a new dimension not only to the 

students but also to prepare more dynamic language educators in embracing the rapid changes in 

teaching and technology. Since gamification has exciting elements which can be motivating to the 

students, the videos and online quiz questions created have great commercialization potential. The 

videos uploaded on YouTube will be able to garner followers and the online questions uploaded on 

Quizzes can be accessed by any ESL learners. The interactive games are relevant and useful not only to 

enhance the quality of language teaching, but also to promote digital literacy among the young 

generation, which is in line with the demands of the fourth industrial revolution. 
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Abstract: Revamp means to reorganize or change something to make it better. ‘BDPQ’ is a reversal of the alphabet 

that young readers still learning to read typically find challenging to recognize. Empathize, define, ideate, prototype, 

and test are the five phases of the design thinking process. The third step of the Design Thinking process, ideation, 

is where ideas are generated. Practitioners and jewellery designer have consistently centred their work on a wide 

range of principles. For instance, the concepts relating to the process of creating and manufacturing, subject matter 

selection, idea formation, idea exploration, and idea manifestation. Undergraduate students find it hard to begin the 

ideation process due to the lack of skills to start a new idea. The ideation process had to use a long time to elaborate 

and develop from one idea into another new idea. The principles of the subject matter's structure and form are always 

ignored because of excessive ideation. The ‘BDPQ’ ideation method will guide beginner jewellery designers to easily 

produce simple jewellery designs with the wise potential to be developed more into a sophisticated design. From the 

fundamental design, by using the same ‘BDPQ’ ideation method that design can be elaborate into another better 

design. Based on good design fundamentals, there will be more upcoming new jewellery designers. Effective and 

impactful jewellery design will affect their commercialization potential. A brilliant design idea has the ability to 

stimulate new interpretations and develop leads into trends. 

Keywords: revamp; utilizing; ideation; jewellery. 
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1. INTRODUCTION 

Revamp means to reorganize or change something to make it better (Cambridge Dictionary, 

2022). As far as the tittle is concern, revamp will focus on 2-dimensional ‘BDPQ’ ideation improved to 

3-dimensional ideation.  ‘BDPQ’ is a reversal of the alphabet that young readers who are still learning 

to read typically find challenging to recognize (Jordan, 2005). Empathize, define, ideate, prototype, and 

test are the five phases of the design thinking process (Gavin, 2010). The third step of the design 

thinking process, ideation, is where ideas are generated. Practitioners and designers of jewellery have 

consistently centred their work on a wide range of principles. For instance, the concepts relating to the 
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process of creating and manufacturing, subject matter selection, idea formation, idea exploration, and 

idea manifestation (McGrath, 2007).  

2. METHODOLOGY 

This design research is based on the ideation process that is related directly with utilizing 

‘BDPQ’ ideation method. The process consists of a set of steps that transform any discoveries or data 

into any kind of results (Ulrich & Eppinger, 2012). As an example, take the physical process of cooking 

rice, which converts a paddy into rice. The arrangement of information required by a developer or 

designer to transform a design into something usable or marketable is called a product development 

process (Ulrich & Eppinger, 2012). To evaluate the marketability, need for the study, demand, and to 

analyse the results, a survey method was used (Priscilla, 2005). A particular survey had been carried 

out among jewellery designers and practitioners. That survey includes knowledge about jewellery 

design, the need for an easy method to begin the ideation process, especially jewellery design and a 

survey related to a particular subject matter commercialization potential. 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

After the necessity and the potential of marketability had been identified, the researcher begins 

the ‘BDPQ’ ideation process to get the best jewellery design based on the related subject matter. The 

ideation begins with identifying the suitable type of jewellery. The researcher had chosen necklaces as 

jewellery to develop and consolidated with the subject matter. There are a variety of types of necklaces 

such as bib necklaces, collar necklaces, princess necklaces, and many more (Ray, 2017). The researcher 

has chosen the bib necklace because of its large size characteristics and is suitable to be worn with a 

simple modern outfit (Ray, 2017). The ‘Ketam Guri’ flower was chosen due to its heritage in Malay 

wood carving and Malaysian traditional batik. The ‘Ketam Guri’ motif is in the process of being 

Figure 1. Practicality of ‘BDPQ’ ideation for apprentice jewellery designer 

Figure 2. ‘Ketam Guri’ as a recommended subject matter 
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gazetted to make it an official Batik motif for the state of Kelantan by the Kraftangan Malaysia 

Cawangan Kelantan (Ulrich & Eppinger, 2012). The subject matter was simplified throughout the 

‘BDPQ’ ideation process and developed into a new shape that can be consolidated into jewellery design. 

The resulting shape is rotated both vertically and horizontally based on the subject's matter 

silhouette to produce the "BDPQ" pattern. Based on this pattern, the next step is to combine all those 

shapes to generate a suitable and attractive design arrangement of necklace design. The fourth design 

thinking stage called prototyping can then come after this ideation (Gavin, 2010). The integration of the 

reversal characteristic will lead to a more diverse ideation process, which will also provide more 

intriguing designs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Example of one of the five designs produced inspired by ‘Ketam Guri’ has been trace into an 

outline. 

Figure 4. ‘Ketam Guri’ outline has been flip vertical and horizontally to comply with the ‘BDPQ’ ideation. 

Figure 5. Combination of ‘b’ with ‘d’ and ‘p’ with ‘q‘of ‘Ketam Guri’ motif produced shape 

arrangement based on ‘BDPQ’ ideation. 
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A survey on the best design related to the main title has been carried out. The best design that 

had been chosen had the most outstanding ‘BDPQ’ ideation element. Followed by that, it shows the 

potential of ‘BDPQ’ ideation in the attractiveness of jewellery design that has the potential to be 

commercialized. 

 

 

 

 

 

 

3. FINDINGS 

The researcher is required to create jewellery using the 'bdpq' ideation approach. Based on the survey 

that has already been conducted, the jewellery design that has been designed and selected has the 

potential for commercialization. The subject matter selection that well known with impregnable 

foundation by its heritage makes the consumer become fascinated and more impressed (Hafiz, 2020). 

The researcher has produced neckwear called the bib necklace. The bib necklace is a substantial 

necklace with a straightforward style (Ray, 2017). Despite being straightforward and lacking in finer 

details, the bib necklace that was created was modelled after the shape and form of ‘ketam guri’. The 

‘ketam guri’ shape and form have also been extracted from wood carving motifs, ‘batik’ motif and 

‘songket’ element. The organic and geometric fundamental shape has been considered in the ideation 

process. These two forms were joined and put in a certain order to make the centre parts of a bib 

necklace. Based on the selected subject matter, numerous sets of bib necklace compositions have been 

created. The researcher has utilized the survey method, the best arrangement was selected, and the 

respondent is among the jewellery practitioners. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Five designs have been through a survey for final design selection. 

Figure 7. The final design that has been selected and went through development by using 3-

dimensional software. 
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A virtual 3-dimensional (3D) prototype of the final bib necklace design was created using the 

computer-aided design (CAD) programme Solidworks. In advance of the actual product being 

constructed, the virtual prototype being created with this programme become swiftly, economical and 

with a wider variety of configurations and materials. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. DISCUSSION 

As mentioned previously in the introduction, the third phase in design thinking is ideation 

(Gavin, 2010). The effectiveness of ‘BDPQ’ ideation in this research is highly prioritized. Five 

distinguished designs have been established by utilising all design thinking processes and 

consolidating them with ‘BDPQ’ ideation. Each design among five designs that have been through the 

survey process has more than eight per cent of the vote. It means each design inspired by ‘Ketam Guri’ 

have considerable potential to be developed into a prototype and commercialized. 

Utilizing the ‘BDPQ’ ideation makes the ideation process straightforward and at the same time 

makes it more systematic and structured. The process of flipped shapes vertically and horizontally was 

easily done by using computer-aided design (CAD) software. It is resulting the immense potential of 

any subject matter to be developed into jewellery design. 

 

5. CONCLUSION 

The researcher has concluded that jewellery design is one of the best methods to preserve 

traditional motif elements especially ‘Ketam Guri’ motif. The ‘BDPQ’ ideation method makes an easy 

route to the effective sophisticated jewellery design. The exclusive characteristics of jewellery products 

make the ‘BDPQ’ ideation elements applied effectively through the systematic and appropriate 

selection of subject matter. A person that owns that unique jewellery will wear it with confidence and 

pride because of the good design and traditional heritage combined in one masterpiece.  

Figure 8. The final design that has been selected and went through development by using 3-

Dimensional software and virtually rendered. 
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Finally, this research shows that people that work or study in the jewellery area also responsible 

to make the jewellery industry's growth positively involve all levels of society. From undergraduates, 

jewellery students, traditional craft persons, individual jewellery collectors, and small industries to 

substantial jewellery merchant princes, works together for the continuity of the jewellery positive 

growth. 
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Abstract: Lajur Ampuh Membaca Bahasa Melayu (LAMBM) is an innovative teaching aid (ABM) for the basic 

learning in Malay Language created and produced to help Malay Language teachers to solve the problem of the 

inability to read in Malay Language  among students. The implementation and formation of this process adopt the 

Research of Design and Development approach (DDR), QAIT Model by Slavin (1994) and ARCS Motivation Model 

by Keller (1988). This syllable basic learning approach employs five learning techniques in the form of games as the 

teaching aid, namely sound segment, syllable cards, syllable column basic board, syllable consolidation table and 

syllable poster. Every teaching aid has reading mastery levels starting from introduction to consonants and vowels, 

pronunciation of letter sounds, reading basic syllables, forming the combination of two syllables, syllable recovery, 

syllables consolidation  and syllables enrichment. LAMBM has undergone a trial segmentt of 4 schools and obtained 

positive feedback from teachers. The test result at school also shows that LAMBM can engage students to read in 

Malay Language easily. With LAMBM approach in teaching and learning in class, weak students are able to involve 

themselves actively in  the games while strengthening their mastery of syllable to further increase reading skills. 

LAMBM has a wide market size in and outside the country. The use of LAMBM increases students’ individual and 

group participation. LAMBM can also engage weak students to take part actively in class activities. Thus, use of 

LAMBM in schools demonstrates innovative initiative in the 21st century teaching and learning. 

Keywords: reading skills, students, teaching aid, innovation, LAMBM 
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1. INTRODUCTION 

Every student in Malaysia needs to master Malay Language well and be skill full in reading, 

writing and verbal skills. This is because these are the three main components in Malay Language 

subject (Hafiz, 2016). These skills are very important in helping students during the teaching and 

learning of Malay Language and other subjects. Other than that, these three skills can also be used in 

daily life. Before students can actually write, they need to master the skills in reading first. Reading 

ability is not only regarded as fundamental to reach success in economy and social, but the school 

system itself regards it as the very essence for one to push himself or herself to a higher academic level. 

(Kamarudin, 1998). Reading mastery among primary school students is crucial because it can help 
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students understand and learn new knowledge for future needs. This is due to the fact that reading is 

the core to all capabilities to explore the universe, strengthened by the significance of the knowledge 

culture (Wan Mohd. Noor, 1994). 

The reading issue is still very seriously debated among the society in this country. Although 

we have been experiencing a surge of change in the globalised world, as well as mingling in the world 

of information technology and computerization, the reality is that reading significance cannot be 

neglected (Sofee, 2007). Reading issues will affect students’ capability to achieve better results in all 

subjects, including Malay Language subject. The Malaysian Ministry of Education (2000) has stressed 

on and paid attention to the process of reading, especially through the determination of the language 

skills that need to be achieved, as contained in the teaching and learning of Malay Language be it at the 

primary or secondary school level (Tamam, Zamri, Nik Mohd & Jamaludin, 2010). 

 

2. LITERATURE REVIEW 

In carrying out the process of teaching and learning of Malay Language among primary school 

students, teachers need systematic and effective teaching techniques so that they will engage students’ 

focus. Most of the educators do not reach the objectives intended after they have taught the students 

and most of the students, in turn, cannot follow the whole process effectively. Upon this realization, 

various issues have emerged in the teaching and learning session. 

The study about reading problems by Tamam Timbang, Zamri Mohamod, Nik Mohd Rahimi 

and Jamaludin Badushah (2010) seeks to identify factors causing reading problems among Year 6 

students in Brunei Darussalam and identify the root of the problem despite its advanced and world-

class education system. The findings show that the contributing factors to the existing reading problems 

among government primary schools’ Year 6 students in Brunei Darussalam are caused by individual 

factor, psychological factor, teacher’s teaching method, teaching period, environmental factor, and the 

reading textbook used. The implication of this study explains that the teacher’s teaching method needs 

to be improved and increased to overcome the issue of reading among Year 6 students in Brunei 

Darussalam.  

Other than that, Abdul Rasid Jamian (2011) carried out a study about the issue of reading and 

writing skills in Malay Language among primary school students in rural areas. This study has 

identified the issue of reading skills in Malay Language among primary school students in rural areas, 

identified the problem of mastering students’ writing skills in Malay Language and looked into 

students’ perception towards teachers’ teaching in reading and writing. The finding further shows that 

students fail to understand the content of the information in the text read and they do not understand 

the meaning of the sentences they read. Meanwhile, the study finding on the issues surrounding 

writing skills shows that students cannot differentiate small from capital letters through detection and 

they do not identify with punctuation.  

As opposed to the study by Nor Laila Kuslan (2014), she made an observation on the 

implementation of reading recovery activity in primary schools. The study finding shows that teacher, 

infrastructural facilities, elements related to teaching and learning of reading recovery and support are 

the four factors that support the success of reading recovery activity implementation. However, the 

teacher and the elements related to the teaching and learning of the reading recovery can also be an 

obstacle to the success, other than factors like student, parents, sound and spelling systems of the Malay 

Language itself and the influence of mother tongue. 

In overcoming the reading issues among students, an effective learning strategy would be 

essential. Tuzana Mohamad (2014) carried out a study about the effectiveness of Graded Reading 
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Module to help Linus students to develop skills in reading (KVKV). Meanwhile, the study carried out 

by Roslan Chin and Norahimah Yusoff (2017), a researched about the use of language learning strategy 

to master reading skills among students of special needs. They used several techniques, namely 

techniques based on (a) letters, (b) pronunciation of syllables and the reading of meaningful words, (c) 

drilling, (d) language formula, (e) focused reading, (f) Visual, Audio, Kinesthetic, Tactile (VAKT), also 

(g) record and play, applied by the study subject to resolve the issue of reading skills mastery among 

students of special needs.  

All in all, past studies have examined a great deal the problems surrounding students’ reading 

skills in Bahasa or Malay Language. However, there are several gaps that need to be recognised in the 

entire work, one of which is that the solution for the problem has not been stated. Accordingly, previous 

studies have mentioned about the solutions to the reading problems among students. This leaves the 

gap to the researcher and hence, a study concerned with identifying the best solution to overcome 

students’ reading problems. 

 

3. METHODOLOGY  

The scope of this study is confined or limited to testing the effectiveness of LAMBM as a 

teaching aid. Therefore, researcher only limits the study subjects to 85 weak students. They are Year 1 

students from 4 schools, namely SJK(T) FES Serdang; SJK(T) Sg. Choh, Rawang; SK Sg. Pinang, 

Sarawak; and SJK(T) Batu Caves, Kuala Lumpur. To identify weak students in particular groups in 

class, students’ reading skills in Malay Language are first tested using a diagnostic test. They are then 

asked to undergo the teaching and learning using LAMBM. This teaching aid is only limited to 5 aids 

only: sound segment, syllables card, syllables box basic board, syllables consolidation board and 

syllables poster. 

In this study, researcher uses several methods such as field study, observation and 

questionnaire, also the LAMBM teaching aid and the Malay Language Smart Reading Kit. The 

diagnostic test seeks to help the researcher to identify in detail the issues faced by the students        in 

their Malay Language reading especially to target students. To evaluate the level of effectiveness of 

LAMBM on students’ reading, the book Malay Language Smart Reading Kit has been used. Other than 

that, a set of questionnaire comes in the form of feedback form to get the response and feedback from 

teachers about the effectiveness and the suitability of the use of LAMBM teaching aid in teaching and 

learning. 

Data in this study is formed from both quantitative and qualitative methods. The quantitative 

data is taken from the diagnostic test, questionnaire and instruments to test students’ readability. These 

data are collected through the diagnostic test carried out on the students to see their reading skill levels 

in Malay Language. Other than the Smart Reading Kit used to collect the data related to the 

effectiveness of LAMBM teaching aid to students, questionnaire instrument in the form of feedback 

form is also given to teachers to get their feedback about the effectiveness of the teaching aid. For the 

qualitative approach, data is gathered from the interviews. The interview session is done with the 

school teachers selected. This is to obtain some oral feedback with regard to the effectiveness of 

LAMBM teaching aid. 

In this work, the formation of LAMBM teaching aid is produced through three approaches, 

namely: 
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3.1 Design and Development Research Approach (DDR) 

DDR is a concept of research that develops a development study systematically. This approach 

is basically formed through four phases (Richey dan Klien, 2017) : 

i. Phase one: needs analysis phase 

ii. Phase two: design phase 

iii. Phase three: development phase 

iv. Phase four: evaluation phase (testing of usability) 

 

Table 1. This is a Phases of DDR. 

PHASE I 

Needs Analysis 

: Identify the target subject: Year 1 Primary students 

: Identify students’ level of readability in Malay Language through diagnostic 

test 

: Innovation planned as basic learning of syllables in Malay Language 

PHASE II 

Design 

: Product design: 

 i. Sound segment 

 ii. Syllables Card 

 iii. Syllables Row Basic Board 

 iv. Syllables consolidation board 

 v. Syllables Poster 

  

PHASE III 

Development 

:  The production of teaching aids through 3 approaches namely 

DDR, QAIT and ARCS 

:  The prototype produced – Lajur Ampuh Bahasa Melayu (LAMBM) 

:  Discussion with expert 

:  The improvement of the product through teachers’ feedback 

   

PHASE IV 

Assessment (Testing & 

Usability) 

:  The implementation of the teaching aid has been tested at 4  schools 

 i. SJK(T) FES Serdang 

 ii. SJK(T) Sg. Choh, Rawang 

 iii. SK Sg. Pinang, Sarawak 

 iv. SJK(T) Batu Caves, Kuala Lumpur 

  

 Evaluation is taken from the feedback of 110 Malay Language teachers 

through questionnaire forms. 

 

3.2 Qait Model by Slavin (1994) 

This model is fundamental to the formation of LAMBM influenced by four factors: Quality, 

Appropriateness, Incentive and Time. Slavin Model (1994) covers the input-output. In this study, input 

is based on QAIT model, while output is the increase learner’s Malay Language reading skills. 
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This model is fundamental to the formation of LAMBM influenced by four factors: Quality, 

Appropriateness, Incentive and Time. Slavin Model (1994) covers the input-output. In this study, 

input is based on QAIT model, while output is the increase learner’s Malay Language reading skills. 

 

 

Figure 1. This is process of QAIT Model (1994). 

3.3 ARCS Motivational Model by Keller (1988) 

This model is a form of a problem-solving approach to plan motivational aspects and also the 

learning scope in encouraging and defending students’ motivation to learn (Keller, 1987). This learning 

model is very closely associated with student motivation especially the motivation to master reading 

skills easily. ARCS itself is an acronym established from student’s attitude, namely Attention, 

Relevance, Confidence, and Satisfaction. ARCS learning model is a form of learning that prioritises 

student’s attention and adapts learning methods with student’s existing knowledge and experience. 

 

4. FINDINGS AND DISCUSSION 

In this research, there are three objectives, are; to identify reading skills in Malay Language 

among students through a diagnostic test; to produce LAMBM teaching aid in reading skills; and to 

test the effectiveness of LAMBM teaching aid in overcoming the issue of reading among students. 

4.1 Students’ Malay Language Reading Skills Level through the Diagnostic Test 

A diagnostic test was done before researcher conducts the application of LAMBM technique to 

the target group. The test is done to identify the level of letter-literacy and readability of Malay 

Language among students. Other than that, researcher also carries out this test to know the level of 

mastery of the reading skills in Malay Language among students in the process of formal learning at 

school. A diagnostic test is done on the Year 1 students at 4 selected schools as the study sample. In a 

diagnostic test, there are 12 levels of reading skills in Malay Language. The diagnostic test of reading 

levels in Malay Language covers the following: 

Skill 1 : Capable of reading vowel and consonant.  

Skill 2 : Capable of reading open syllables. 

Skill 3 : Capable of reading words that have open syllables.  

Skill 4 : Capable of reading closed syllables. 

INPUT                                                   PROCESS                                                      OUTPUT 

Time 

Incentive 

 

Quality 

The increase in 
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Language 
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Skill 5   : Capable of reading words that have closed syllables.  

Skill 6 : Capable of reading words that have closed syllables ‘ng’.  

Skill 7 : Capable of reading words with diphthongs. 

Skill 8 : Capable of reading words with combined vowels. 

Skill 9 : Capable of reading words that have digraphs and combined consonants.  

Skill 10 : Capable of reading words with prefixes and suffixes. 

Skill 11 : Capable of reading simple sentences. 

Skill 12 : Capable of reading sentences based on stimuli. 

However, in this study, researcher only chooses 3 skills only out of the 12 levels of skills, and 

they are skill 1, skill 2 and skill 3. Other than that, researcher also adds another skill which is the 

pronunciation of letter phonics. Therefore, in this study, researcher has classified Malay Language 

reading levels into 4 skills, which are : 

Skill 1 : knowing vowels and consonants  

Skill 2 : pronouncing letter phonics 

Skill 3 : identifying syllables 

Skill 4 : identifying two meaningful syllables 

An emphasis is only given to these four skills because these skills are the basic skills for 

students at such an early stage in getting to know letters and it is the first step to learning how to read. 

The following is the results of the diagnostic test implemented at the four schools: 

 

Figure 2. This is process of the results of the diagnostic test implemented at the four schools. 
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The above graph shows the diagnostic test results done in all the four schools involved. Based 

on the graph, all in all, most students from 4 schools have mastered level 1 test which is knowing vowels 

and consonants. Next, several students are at moderate level in mastering level 2 skill which is 

pronouncing letter phonics. A small number of students in the four schools are at a very weak level 

which is the third level of reading skill which is the syllables identification skill. For the fourth reading 

skill, none of the subjects has mastered it. 

4.2 LAMBM as Teaching Aid in Reading Skills 

LAMBM teaching aid is an innovation from the researcher as a new teaching tool in helping 

students to master the skills of reading in Malay Language easily. In this study researcher tries to help 

weak students in their reading in Malay Language increase their reading skills by learning to use more 

interesting teaching and learning techniques. LAMBM technique involves 5 teaching aids namely: 

i. Sound Segment 

 

Figure 3. This is picture of Sound Segment. 

Sound Segment is a video related to the exposure to vowel and consonant sounds accompanied 

by music and songs. Through this video show, students get to pronounce vowel and consonant sounds 

one by one clearly. This video functions as an inductive set before the class begins. It seeks to engage 

students’ interest to learn the topic that is going to be learned, and then train students to pronounce the 

letters as they sing. This aid helps students to master the first and second skills, which is knowing vowel 

and consonant letters and pronouncing letter phonics. 

ii. Syllables Cards 

 

 

Figure 4. This is picture of Syllables Cards. 

Syllables Card is a teaching aid comprising of colourful cards of square size containing KV 

open syllables. (consonant + vowel). These cards function to introduce the students to KV syllables. 

This aid can also train students to see and pronounce syllables through teacher’s guidance and when 

teachers correct their mistakes in pronouncing KV syllables through drilling (repetitive activity). 

Students will be asked to spell, read and pronounce the syllables repetitively and try to combine the 

syllables into two open syllables which is KVKV. The drill helps students to remember better the 

combination of KV sound after drilling is done according to certain syllables classes. This aid also helps 
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students to master the third skill, which is identifying syllables. At the same time, this aid can also help 

students to master the second skill, namely to pronounce letter phonics, and it helps in terms of 

pronouncing open syllables sounds. 

 

iii. Syllables Row Basic Board 

 

Figure 5. This is picture of Syllables Row Basic Board. 

 

Students will be prescribed with aids like numbered dice and syllables row basic board. The 

board has rows of boxes with KV open syllables that are arranged at random. It is played like snake 

and ladder and this activity is performed in pairs. Through these aids, students can see, read and 

pronounce and make the sound of the syllable on the spot, determined by the movement of the dice. 

On every box that it stops, students need to spell, read and pronounce the syllables from the initial ones 

to the syllable box where it stops.  

This activity helps students to read and pronounce all syllables on the board with their partner 

and helps them remember KV syllables better with the help of their peers. This aid can also engage the 

students to learn syllables with their peers through the syllables basic board. This helps students to 

master the skill of identifying vowels and consonants through the syllables on every box, which is the 

combination of vowels and consonants. Other than that, students are able to master the skill phonic 

pronunciation, where students will be able to read and pronounce syllable sounds on the box. Next, 

students will be able to master the third skill which is the skill to identify syllables. 

iv. Syllables Consolidation Board 

 

Figure 6. This is picture of Syllables Consolidation Board. 

 

Students will be provided with teaching aids like numbered dice, syllables dice and syllables 

consolidation board. The syllables consolidation board in the form of boxes laid in rows of boxes with 

KV open syllables is arranged at random and there are more syllables on this board than the ones on 
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the basic board. The function is to consolidate students’ mastery in pronouncing basic syllables. In this 

game, students will learn to combine one syllable to become two open syllables (KVKV). The function 

of the numbered dice is for the movement on the snake board. The syllable box on which the dice stops 

is the first syllables, whereas the second syllable will be determined through the rotation of the syllables 

dice. Students will jot down the syllables and re-read them.  

The purpose of this aid is to train students to pronounce the combination of two KVKV 

syllables which does not have a meaning repeatedly to consolidate students’ pronunciation mastery 

through games. This activity also trains students to work together and mutually helps peers and also 

boosts the confidence in students to work actively in groups. Other than that, it can help students to 

continue with syllables learning together with groups through more challenging activities. This aid 

helps students to master the skills of identifying vowels and consonants through syllables on each box, 

which is the combination between vowels and consonants. Other than that, students are also able to 

master their phonic pronunciation, in which students will read and pronounce syllable sounds in the 

boxes. Next, students will get to master the third skill which is the skill of identifying the syllables. 

v. Syllables Poster 

 

Figure 7. This is Syllables Poster. 

 

Students will be presented with teaching aids like numbered dice, syllables card and syllables 

poster in bigger size. This poster comes in the form of columns and boxes with KV open syllables. In 

this game, students will learn to combine two open syllables (KVKV) that are meaningful. The function 

of the numbered dice is to facilitate the movement on the poster which represents one syllable and to 

get meaningful KVKV, they have to look for the second syllable, through the syllables card. The 

combination of two meaningful syllables will be helped by the existence of images or pictures prepared 

in each box on the poster.  

This game is designed to instil students’ confidence to read syllables when the dice’s movement 

stops in front of friends and it trains students to combine syllables KV+KV to become a meaningful 

word. Also, this game also helps students to remember and to add to their Malay Language vocabulary 

in their knowledge. This aid can help students to master all four skills namely the skill to identify 

vowels and consonants through spelling, the skill to pronounce phonics through the pronunciation of 

letter sounds when students read the syllables, the skill to identify the syllables through syllables 

reading on every box, and the skill to identify two meaningful syllables when students combine two 

syllables to become one meaningful word. 
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4.3 The Effectiveness of LAMBM Teaching Aid in Overcoming The Issue of Reading Among Students 

With the use of LAMBM in the process of teaching and learning, the level of effectiveness of 

this teaching aid can be measured and evaluated through students’ reading mastery after applying the 

LAMBM technique. Students are required to do reading test based on these four skills of reading:  

Skill 1 : knowing vowels and consonants  

Skill 2 : pronouncing letter phonics 

Skill 3 : identifying syllables 

Skill 4 : identifying two meaningful syllables 

 The following are the results for students’ reading before and after using the LAMBM teaching 

aid: 

 

Figure 8. This is The Results of Reading before using LAMBM. 

 

 
 

Figure 9. This is The Results of Reading after using LAMBM. 
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The graphs above show students’ reading levels before and after using LAMBM. Before using 

LAMBM in teaching and learning, it is found that only a small number of students from four schools 

have mastered skill 1 and a small number have mastered skill 2 and skill 3. There is even no subject 

who masters the skill 4. Compared to after using LAMBM, it can be seen the study subjects have 

demonstrated a very good performance when almost all subjects have mastered all four skills. 

Other than that, through observation, the researcher discovers that students have given 

positive feedback. This is evident when the activities done are successful and are able to engage the 

interest of the students to take part voluntarily. Students are very active and they are willing to answer 

questions from researcher and read the syllables. They are always excited and do not show any sign of 

boredom because the teaching aid is colorful and interesting. They are not afraid to try and to make 

mistakes. Also, through observation, researcher finds that students are very interested in the objects. 

This is because they are able to touch, read and arrange the aids although some of them still fails to 

recognize letters. Researcher further finds that the use of LAMBM can be engaging and is able to build 

the confidence of weak and illiterate students to come forward and try these activities just like their 

other friend. 

 

5. CONCLUSION 

In brief, this study has successfully reduced the rate of illiteracy and the problem of not 

knowing how to read in Malay Language among students. Almost 90% of the target students for every 

school have mastered reading letters and syllables after using LAMBM teaching aid in teaching and 

learning in class. Other than that, the use of this teaching aid is also engaging to students where they 

get involved actively in the process. They do not show boredom or lack of interest to learn because the 

teaching aid helps them to focus better. The effectiveness of LAMBM is also supported by teachers. 

Almost 67% teachers from the 110 people involved strongly disagree about the use of the teaching aid, 

while almost 32% agree and only 1% has a neutral attitude. In sum, no teacher disagrees or strongly 

disagrees about the use of the teaching aid. 
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Abstract: Most student do not focus on learning in the classroom. The objective of this study is to identify the 

level of student halal awareness on food, logistics, cosmetic and halal pharmaceutical concept also student 

achievement in classroom.  The `Yalla Halal` game board is one of the mediums that can be used as a tool to help 

trainers teach students in the classroom more interestingly. The study was conducted using quantitative methods 

and the study was evaluated using the questionnaire technique. The respondents, elective at Tuanku Syed 

Sirajuddin Polytechnic was 231 student and we have selected 145 as a sample. The results showed that 40% of 

male respondents while 60% were female respondents. However, all respondents gave, good cooperation in 

distributing questionnaires. This is proved by mean of the student's halal awareness in the questionnaire at a good 

level of 0.86 and above. On the other hand, the achievement of students is at a good level of mean score 0.60 and 

above for items in the questionnaire. Therefore, some suggestions for improvements are proposed in this paper to 

improve the level of student satisfaction and academic achievement in polytechnic. 

Keywords: game board, halal awareness, student achievement 
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1. INTRODUCTION 

 Malaysia's public is less conscious of halal awareness issue today than it was in the past and 

is less knowledgeable about it. This could be a significant setback given that Malaysia is currently 

moving in the direction of becoming a halal centre. As a result, there has been much discussion in 

recent years concerning Malaysia's efforts to become a halal hub. According to the Third Industrial 

Master Plan (IMP3), Malaysia's government would have a few years to turn the halal hub into a 
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reality. Although government initiatives to increase Muslim consumers' awareness of what they 

consume in terms of adhering to halal and Shariah requirements have been underway since 2006, 

much work remains to be done (Abdul Raufu et al,.2012). Problems may arise in the circumstance that 

is detailed in this section. As a result, as a Muslim, you must make sure that everything you do, 

touch, and consume, including your food and drink, is legal because otherwise, you risk not 

upholding your religious responsibilities (Zakaria et al,.2017) 

 Meanwhile, platforms such as board games are one of the useful tools in teaching and 

learning in and out of class. This is because it can have a positive impact on society, especially among 

students to understand and increase knowledge more quickly and easily. (Ab Rahman Azman et 

al,.2018). According Cook and Olson (2006) also show that the board games are an important tool for 

providing hands-on skills and knowledge development for the public on all subjects, as well as very 

useful, effective, and fun for all ages. In general, gamification is the game element of the 

implementation process in a non-game subject, which aims to make it more interesting and enjoyable 

for everyone. Gamification in the field of education can be understood as a process of applying game 

elements in conveying knowledge and providing a strong memory when playing.  

 In addition, game boards in direct learning are expected to be able to improve learning 

outcomes. The design of this research is pre-experimental designs. This type of research uses one shot 

case study. The data collected includes media validation, teaching tools, the implementation of 

learning research, student response and learning outcomes (Surya Kunanta ,2017)Terminology 

gamification was first coined in 2002 by inventors’ British game, Nick Pelling and it is widely used in 

2010 (Kamasheva, 2015). 

 Nowadays, nearly everyone lacks understanding and knowledge about halal. These problems 

arise because of the shortage of halal-friendly medium. There are several teaching tools that discuss 

about Halal (Muhammad Nusran, et al,.2018). However, they are not fun and can draw people’s 

attention. Due to the free lifestyle, everyone tends to take it lightly about halal awareness. They also 

are lack of understanding on it or the importance of halal towards Muslim. These problems arise 

because of the shortage of halal-friendly medium. Even though we can still find several teaching tools 

that discuss halal. But knowing halal it tends to make people lost interest to play or know about it. As 

a contrary, using a gameboard can help other people understand halal because playing with others 

makes the game more entertaining. Additionally, by creating this game board, we can utilise it as a 

medium of instruction in the classroom to help students understand more about halal (Imran Aslan, 

Hakiye Aslan, 2016) 

 

2. METHOD & MATERIAL 

By the developing the `Yallal Halal’ game board, we also conduct a quantitative research by 

collect a data through the questionnaire. The respondent rate for this study or questionnaire as a 

whole is 145 choose by simple random sampling method respondents and the number of respondents 

100% has been determined to facilitate the course of this study and it has reached the target of 

respondents and all respondents are polytechnic students who fully cooperate during the process 

answered quite well in self-esteem. in addition, the respondents provided a questionnaire. 
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Figure 1. The Development of Final Product Innovation Prototype 

 

 

 



APS Proceedings Volume 1 

 

132 

 

Figure 2. Innovation Idea Development Template (IIDET) 
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Figure 3.  The Yalla Halal Gameboard 
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3. FINDINGS 

Table 1. Student Satisfaction On Using Game Board 

 

Item  Mean  Std Deviation  Description  

This product is exactly what I need. 4.1429 .69501 High 

I am satisfied with my decision to use this 

product 

4.2429 6332 High 

I have truly enjoy this product 4.3143 .68997 High 

I am pretty satisfied with the product I 

have chosen. 

4.3429  .59701 High 

I enjoy using technology 4.4214  .6467 High 

Students should know how to use technology in 

class 

4.4357 .56531 High 

I enjoy learning by playing game board 4.4214 .63550 High 

I prefer to learn by doing something In 

class 

4.3286 .62838 High 

If I could do it over again, I would play 

different questions. 

. 4.3071 .58637 High 

Playing this product has been a good 

experience. 

4.3571  .62411 High 

 

The mean score for the first item “This product is exactly what I need” mean score is 4.1429 

which is categorised as high meanwhile the next item mean score is 4.2429 also in the high category. 

All the item above is descripted as high. The third item “I have truly enjoyed this product” mean 

score is 4.3143 and the fourth item mean score is 4.3429. The fifth item “I enjoy using technology.” The 

mean score is 4.4214 and the sixth item is 4.4357. The seventh item “I enjoy learning by playing game 

board” mean score is 4.4214 and the third last item “I prefer to learn by doing something in class.” 

resulted a mean score total 4.3286. The second last and last item mean scores are each 4.3071 and 

4.3571. 

 

 
Table 2. Student Achievement in Classroom on Using Game Board 

 

Item  Mean  Std Deviation  Description  

I make myself prepare for my course work in class 4.0714 .70602 High 

I want to get good grades on tests, 

quizzes, assignments and projects. 

I study the lesson I missed if I was absent from 

the class 

4.4857  

 
 
. 4.3000  

.61732 

 
 
.61982 

High 

 
 
High 

I study harder to improve my 

performance when I get low grades 

4.4214  .56349 High 
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I remember things I have heard in class better 

than I read. 

. 4.1786 69186 High 

I learn best in class when I can 

participate in related activities. 

4.2786  0.64672 High 

 

 

   

The mean score for the first item “I make myself prepare my coursework subjects” is 4.0714 

which is categorised as high meanwhile the next item mean score is 4.4857 also in the high category. 

All the item above are descripted as high. The third item “I study the lesson I missed if I was absent 

from the class” mean score is 4.3000 and the fourth item mean score is 4.4214 while the next item 

mean score is 4.3929. The fifth item “I learn more if I study in group” the mean score is 4.3929 and the 

sixth item is 4.2643.The seventh item “I remember things I have heard in class better than I read” 

mean score is 4.1786 and the third last item “When I read the instructions, I remember them better” 

resulted a mean score total 4.2357.The second last and last item mean scores are each 4.2857 and 

4.2786. 

 

 

4. DISCUSSION 

 Result on objective to identify the level of student achievement in classroom. through, Hassan 

and Poopak (2012) and Salman (2001) find out that gaming learning method can fasten the learning 

process and create a positive interaction environment among students, it is proven that game board 

can improve students’ achievement in classroom as it will make the learning process become more 

exciting. Meanwhile result on objective to examine the level of student satisfaction on using game 

board as their learning aid. as said by (Aoalaamsskra Grunnskola. Erlend Mal, 2007) using game 

board as a teaching tool, student can experience mixture of feelings compared to the plain boring 

teaching sessions in classroom. those emotion can create a positive feedback among students , it is 

also proven that student are more satisfied to use game board as teaching aid rather than depending 

on lecturers’ chalk and talk 

 

5. CONCLUSION 

This innovative teaching aid product has a positive impact on students to increase the level of 

student’s achievement in the classroom. This game board then encourages students to review and 

study in the classroom by indirectly making study group. In fact, it can also be learned in various 

subjects regardless of the age and subjects. Game board also can improve the level of student 

knowledge and level-up student soft skill in classroom and also improve self-confident. The game 

board also can improve their learning teaching process providing quality education and diploma and 

advance diploma level in accordance with the current needs of the industry. 
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Abstract: The distinct properties of industrial by-products derived from agricultural wastes make it viable as 

substitute material in construction material applications. The present study investigates the workability and the 

compressive strength performance of lightweight foamed concrete using palm boiler ash produced from palm oil 

boilers as partial sand replacement material. The palm boiler ash with different percentage mass replacement; 4%, 

8% and 12% were used to replace the sand in the foamed concrete. The inclusion of palm boiler ash as sand 

replacement in the foamed concrete matrix has been found to increase the compressive strength of the concrete blends. 

The integration of palm boiler ash also aids in the formation of pores, resulting in a lightweight product with higher 

compressive strength. 

Keywords: palm boiler ash; compressive strength; foamed concrete. 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. INTRODUCTION 

Integrating natural fibres and industrial by-products into environmentally friendly and 

sustainable concrete has paved its way in structural application. The utilization of these industrial by-

products in foamed concrete offers great potential in reducing the weight with acceptable strength 

(Rashad, 2016; Mannan & Ganaphaty, 2004; Awang et al. 2014; Mohamed Yusof et al. 2022). This study 

aims to evaluate the ideal composition and the compressive strength performance of palm oil boiler 

ash (POBA) as partial sand replacement in foamed concrete. 
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2. METHOD & MATERIAL 

The foamed concrete consists of original Portland cement, foaming agent, POBA, free water, 

and fine aggregate. POBA used to replace the sand in this study was sieved through a 2 mm sieve, with 

different percentage mass replacement; 4%, 8% and 12%. The details of the mix proportions sample are 

shown in Table 1. 

Table 1. Details of mix proportions foamed concrete sample.  

Mixture sample 
Mix proportion [kg.m-3] Foaming agent 

[l m-3] 
Cement Fine aggregate POBA Water 

Control 538 538 - 323 301.55 

4% POBA 538 517 21 323 301.55 

8% POBA 538 495 43 323 301.55 

12% POBA 538 473 65 323 301.55 

 

The foamed concrete with various percentages of POBA were evaluated under 3 tests: water 

absorption test, density determination and uniaxial compressive test. Foamed concrete with a density 

of 1,400 kg.m-3 was prepared in this study. The mixture of foamed concrete was poured into a mould 

and weighed to get the wet density of the mixture. The foamed concrete was then left to dry after the 

curing process and weighed again to determine the density of the dry foamed concrete. The 

compressive strength test was conducted using three samples of foamed concrete for each POBA mix 

proportion at the ages of 7, 28, 60 and 90 days, following standard practice. 

3. FINDINGS 

Figure 1 shows the density of foamed concrete with 4%, 8% and 12% of POBA replacement at 

7, 28, 60 and 90 days. The foamed concrete with 12% POBA recorded the highest density of other 

replacement levels. The density result indicates that longer curing days have led to greater foamed 

concrete density. Foamed concrete with the highest proportion of POBA recorded the highest water 

absorption. This result indicates that increasing POBA in the foamed concrete will increase the water 

absorption value as observed in Figure 2. Replacing sand with POBA greatly increases the strength of 

foamed concrete, as the 12% POBA recorded the highest compressive strength as shown in Figure 3. 

 

Figure 1. Density of the foamed concrete with 4, 8 and 12% POBA replacement at curing age of 7, 28, 60 and 90 

days.  
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Figure 2. Relationship between the percentage of POBA replacement and water absorption percentage. 

 

 

Figure 3. Compressive strength of foamed concrete with different percentage of sand replacement. 

 

5. CONCLUSION 

The present study on utilizing palm boiler ash (POBA) as sand replacement in foam concrete 

shows a promising result in concrete manufacturing. The presence of POBA in foam concrete 

significantly enhanced the pore amount in their matrix structure, resulting in the invention of 

lightweight concrete but with higher compressive strength. The result from this study indicated that 

the POBA was feasible to be utilized as the supplementary cementing material in the concrete mixture. 
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Abstract: When a user passes away in today’s digital world, they may have more than just physical assets or 

property; their footprint extends into cyberspace. This has resulted from the materialisation of digital communication 

tools like mobile phone as memobilia has transformed the device as a memory storage tool; where the growth of 

personal digital data are created, stored and accessed. These digital data are digital asset in today’s data driven 

society, as the data has numerous values like monetary value, sentimental value, privacy value and sensitivity value. 

However, users are aware that they are creating permanent online archive of their life but they have never thought 

of managing the data after death. Therefore, this innovation explores the concept of digital inheritance as future 

digital legacy plan. The development of this project involved empirical study include qualitative method and 

quantitative method. Qualitative study used in-depth interview as the data collection technique. The informants for 

this investigation include 10 informants of young adults and 10 informants of expert related to the new media 

industry. Quantitative study used survey with PLS-SEM analysis and targeted to 395 respondents. Results depict 

that majority of users and experts have strongly agreed with the relevant of planning for digital assets in this 21st 

century through a concept of digital inheritance. This project manages to explores valuable findings for the 

development of a Memobilia and Digital Inheritance Guidelines designed through Digital Inheritance Model (DIM). 

This guideline can be commercialised as it works practically as reference to various area of interest include digital 

media, religion, law and policy. Thus, the results of designing this guideline have implications towards the awareness 

of young adults, government and policy makers in protecting individual’s digital assets through the formulation of 

strategies, acts and policies that allow digital rights to take place through the digital inheritance concept. 

Keywords: Memobilia, Digital Memory, Media Dependency, Digital Assets, Digital Inheritance 
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1. INTRODUCTION 

 Developments and transformation in the field of communication technology have given 

implications to the way individual users manage digital data and information. The importance of data 

management and digital information is increasingly focused when the Personal Data Protection Act 

(PDPA) was gazetted by the Malaysian government in 2010 (Sidi Mohamed & Sonny Zulhuda, 2019). 

The gazetting of this act aims to regulate data processing activities and personal information by any 

individual who has control over the ownership of individual user data in Malaysia. Along with the 

gazetting of this act, the government established the Personal Data Protection Department (JPDP) in 
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2011 as an agency under the Ministry of Communications and Multimedia Malaysia (MCMC). This 

agency is responsible for protecting personal data so that it is not misused by data users in commercial 

transactions that also involve the daily communication activities of individual users (Ruzian Markom 

et al., 2019). 

 The formation of this act and agency clearly proves that data and digital information 

belonging to individual users is indeed valuable and needs to be well managed. In order to manage 

digital data and information, the exploration of how this digital data and information is formed should 

be examined in more detail. A critique of Selwyn and Pangrazio (2018) regarding the smartphone as a 

communication tool that has changed the way data, information and digital memory formation occurs 

among individual users deserves attention. This is proven when smartphones are now not just a 

technological tool used to communicate solely. Even its use has grown into a tool for digitizing data, 

information and memory (Kalokyri et al., 2018). The digitization of data, information and memory in 

this context refers to the ability of smartphones to function like human cognitive capabilities. This 

ability includes the activities of remembering, processing and storing digital information belonging to 

individual users (Nijssen et al., 2018). 

 

 Moreover, Reading (2009) has classified the smartphone as ‘memobilia’ with reference to its 

role as a digitizing tool that helps individual users digitize data, information and memory. Prathap and 

Singh (2021) also agreed with this statement and asserted that the ability of smartphones to function as 

digitization tools has affected human cognitive capacity and ability. According to Reading, this 

happens when its use also reduces the human ability to process and remember a certain amount of 

data, information and memory at one time. Katuk et al. (2019) also stated that the role of the smartphone 

as a digitization tool also gives advantages to individual users due to its ability to record, store, edit 

and manage data in digital form more efficiently. 

 

 This phenomenon has directly influenced the formation of various types of data, information, 

memory and digital platforms owned by individual users (Pangrazio & Selwyn, 2019). For example, 

the use of smartphones has formed a variety of digital data and information including personal 

information, health information and financial information (Muhammad Ehatisham ul Haq & 

Muhammad Awais Azam, 2018). In addition, the memory of individual users can also be recorded in 

the form of pictures and videos when the sophistication of smartphone technology is equipped with 

high-resolution camera technology (Soares & Storm, 2021). While Internet connectivity with 

smartphones also encourages the formation and management of various personal digital platforms 

including online banking platforms and online business platforms (Wasiul et al. 2020). Even with the 

help of Internet connectivity, smartphones have become an important medium in connecting 

individual users with cloud storage. This cloud storage functions as additional storage space for them 

to manage digital content online (Munivel & Kannammal, 2019). 

 

 Meanwhile, data, information, memory and digital platforms belonging to individual users 

can be classified as digital assets due to having important value to their owners (Cahn, 2011). This value 

includes privacy value, sensitivity value, sentimental value and monetary value (Almotairi et al. 2020; 

Holt et al. 2021; Malgieri et al. 2018; Winegar et al. 2019). In the context of Malaysia, approximately 11 

million smartphone users are always faced with the risk of losing data and personal information (Ilah, 

2018). Bank account information belonging to individual users with monetary value also always faces 

the risk of data leakage (Khoa, 2020). A study by Muhammad Adnan Pitchan and Siti Zobidah Omar 

(2019) clearly proves that this has a close relationship with individual users' awareness of the 

importance of cyber security. He pointed out that most of the individual users do not have knowledge 

and awareness about the importance of cyber security and law. Individual users, especially the youth 

group, think that legal matters such as cyber laws cause their lives to be unfree. 
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 However, there are still a few users in Malaysia who have experience, awareness and 

understanding of security issues involving the importance of managing digital content online (Mohd 

Azul Mohamad Salleh & Ilham, 2017). However, this experience, awareness and understanding is still 

at a low level and is focused only on the implications of communication technology for users who are 

still alive. Most individual users also rely on the use of communication technology such as smart phones 

without thinking about the implications that have caused the formation of digital assets to occur rapidly 

(Cahn 2011). Therefore, Sudan et al. (2020) assert that awareness and knowledge about data 

management is not only important for individual users who are still alive. In fact, its importance should 

be detailed for the purpose of digital asset management through a digital inheritance concept in 

preparation for death in the 21st century. 

 

 This is important as the practice of digital communication through the speed of technology 

has given implications to leaving a digital legacy by individual users when they die. The concept of 

digital after death details that individual users also leave data, information, memories and digital 

platforms that need to be managed best by heirs after they die (Savin-Baden & Mason-Robbie, 2020). 

Death in the 21st century has challenged the process of managing digital assets owned by individual 

users. This follows that the data, information, memory and digital platform belonging to an individual 

also have value and can be managed and utilized by the new owner. Apart from ringgit money, real 

estate, houses and possessions, digital assets have become a form of property that is valuable to 

individuals around the world (Panetta, 2018). 

 

2. METHOD & MATERIAL 

 Therefore, this study aims to identify the dimensions of memobilia and its influence on the 

awareness of digital inheritance to face death in the 21st century. Relying on a mixed method through 

the collection of qualitative and quantitative data, the results of the study are seen as important in 

providing knowledge and awareness about the implications of practicing communication technology 

that occurs after the death of an individual user. This implication does not only focus on the 

management of digital data and information for individual users who are still alive. However, the 

importance of managing digital assets through the concept of a digital inheritance is very relevant in 

preparation for the challenge of digital economic transformation that is happening rapidly around the 

world. 

 

 Following that, this study has used a sequential exploratory design as the research method 

chosen to explore the phenomenon under study. This sequential exploratory design is suitable for 

studies that have no available variables, no overarching framework or guiding theory (Creswell, 2007). 

In addition, this sequential exploratory design is the most appropriate design to explore the 

phenomenon in depth and comprehensively when the study in the first phase begins with a qualitative 

study (Creswell, 2013). According to Morse (1991) the sequential exploratory design is very suitable for 

the process of generalizing the results of the study because it can also be done to different groups. 

Quantitative data is used to explain phenomena through variable relationships that have been 

identified at the qualitative level. 

 

 In general, this process has started with the first phase involving the collection of qualitative 

data. An in-depth interview approach was chosen for the data collection process. This qualitative data 

involves an in-depth interview approach with 10 youth and 10 experts with knowledge in the 

phenomenon under study. The selection of informants was done through snowball sampling. Next, 

these 20 transcripts were analyzed using Interpretative Phenomenological Analysis (IPA) through the 

Atlas.ti 8 software. Based on the results of the study, four important variables were identified, namely 

memobilia, smartphone dependency, digital assets and digital inheritance awareness. Some of the 
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constructs through these four variables have been adapted in the process of developing 

instrumentation for the quantitative method that occurs in the second phase of the study. 

 

 For the second phase of the study, a quantitative study was used to test and explain the 

relationship between the variables that had been identified through qualitative methods in the first 

phase. Therefore, a survey approach was chosen for the data collection process. This survey approach 

was conducted on 395 youth including urban youth and rural youth categories in Selangor. The 

selection of respondents was done through purposive sampling. Next, the survey data was analyzed 

using the Partial Least Square Structural Equation Modeling (PLS-SEM) procedure which is able to test 

and explain the relationship between the variables through the systematic structuring of the study 

model. Therefore, through this two-phase approach, the results of the study can be interpreted in stages 

with more emphasis given to qualitative data than quantitative data.  

 

3. FINDINGS 

 Overall, a guideline has been successfully translated through the structuring of the model and 

concept of memobilia, smartphone dependency, digital assets and digital inheritance awareness. The 

main importance for the formation of these guidelines is as a reference source targeted at the youth 

aimed at providing knowledge about memobilia and its influence as well as fostering digital 

inheritance awareness among the youth. 

 

 The first stage of the formation of the conceptual framework of this study is based on the 

research problem, exploration through the Phenomenology approach and micro elements of IMD in 

MSD Theory. There are four variables including memobilia, smartphone dependency, digital assets and 

digital inheritance awareness. These four variables are examined conceptually and operationally so that 

the understanding of this phenomenon can be done comprehensively and in parallel with the scope of 

the study which is focused on data digitization and aspects of digital data management after death. 

Meanwhile, Figure 2.3 in Chapter II shows the conceptual framework of the initial study formed as a 

result of the exploration of literature highlights through the Phenomenological approach and micro 

elements of IMD in MSD Theory. This initial exploration found that the concept of memobilia by 

Reading (2009) represents three sub-constructs namely 'personality', 'mobility' and 'editing'. The IMD 

micro element in the MSD Theory has three sub-constructs namely 'understanding', 'orientation' and 

'entertainment'. Next, the concept of digital assets by Cahn (2011) represents three sub-constructs that 

include 'personal data digital assets', 'social media digital assets' and 'financial digital assets'. While 

digital inheritance awarenness represents the dependent variable. 

 

 Based on the conceptual framework of the study, the exploration of the phenomenon 

continues with data collection through mixed methods using a sequential exploratory design. Through 

qualitative research, personal experiences and informant opinions are explored to understand the 

phenomenon through IPA analysis. This exploration has successfully developed the initial conceptual 

framework of the study by providing information, refinement and new discoveries about the concept 

of memorabilia. There are four suggested dimensions of memobilia, namely 'personality', 'mobility', 

'editing' and 'connectivity'. In addition, information preparation and refinement of IMD microelements 

in MSD Theory also took place. There are five goals in the context of smartphone dependency as a 

digitization tool include 'understanding', 'orientation', 'entertainment', 'memory' and 'business'. While 

there are three categories of digital assets which are 'personal data digital assets', social network digital 

assets' and 'financial digital assets'. 

 

 Next, the conceptual framework of this hierarchical study was evaluated through the PLS-

SEM procedure using a two-stage method. The evaluation of the relationship for each variable has gone 
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through six systematic procedures including structural model determination, measurement model 

determination, survey response evaluation, PLS-SEM result evaluation for the first-level structured 

model measurement, PLS-SEM result evaluation for the second-level structured model measurement 

and evaluation of PLS-SEM results of the structural model. Figure 1 shows the DIM Model (Digital 

Inheritance Model). Quantitative data analysis shows that memobilia requires smartphone dependence 

and digital assets to create awareness of digital inheritance among youth. The results of this study give 

implications to the awareness of youth, government and policy makers in protecting the digital assets 

of individual users through the formulation of strategies, acts and policies that allow the transfer of 

digital rights to occur through the concept of a digital inheritance awareness.  

 

 
Figure 1. The Digital Inheritance Model (DIM) developed through exploratory sequential mixed method study 

involves qualitative and quantitative research design. 

 

 
Table 1. The example of excerpts analyzed in qualitative method through IPA 
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Figure 2. The structural model analyzed in quantitative method through PLS-SEM  

 

 

3.1 Memobilia 

 The first concept refers to the term memobilia. The concept of memobilia is an idea that has 

been conceptualized by Reading (2009) to explain the role of the smartphone as a tool for digitizing 

data, information and human memory. There are three important dimensions that make up the concept 

of memobilia, namely 'me', 'mobility' 'meme' and ‘connectivity’. The first dimension 'me' means the 

smartphone as a tool that represents the user's personality. The second dimension of 'mobility' explains 

that the process of digitization through smartphones happens everywhere. The third dimension 'meme' 

explains that this communication tool is capable of storing and editing digital data produced through 

the process of digitizing data, information and memory (Reading, 2009). Operationally, the concept of 

memobilia explains that a smartphone is a digital communication tool capable of representing the user 

to carry out human cognitive functions in the process of digitizing data, information and memory 

through digital communication activities (Reading, 2009). Digitization of data, information and 

memory by smartphones is happening all the time through mobile features. This communication tool 

is also able to save and edit the data resulting from this digitization process. 

 

 

3.2 Mobile Phone Dependency 

 The second concept refers to the term smartphone dependency. This definition is done by 

referring to the micro element of IMD in the MSD Theory, introduced by Ball-Rokeach (1985) which 

focuses on individual users. Smartphone dependency in this context refers to the goal of using a 

smartphone at the individual user level which causes the user to rely on this communication tool to 

digitize data in order to manage daily life. There are three goals proposed by Ball-Rokeach (1985) for 

the issue of dependency at the individual user level which includes understanding, orientation and 

entertainment. In detail Ball-Rokeach (1985) suggested that the first goal of understanding refers to the 

purpose of individual users relying on smartphones is to obtain information to understand the 

surrounding situation. The second goal of orientation refers to the purpose of individual users relying 

on smartphones for the purpose of socializing and connecting with society. While the third goal refers 

to the purpose of individual users relying on smartphones is to entertain. There are two new findings 

represent the goals of individual users relying on smartphones; memory and business. Operationally, 

the dependence of the smartphone as a digital communication tool occurs due to its ability to meet 
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various goals for individual users to manage their lives more efficiently. This dependence does not 

mean that a user is addicted to smartphones because this dependence only occurs because individual 

users want to realize a goal in their daily lives (Kim, 2020). 

 

 

3.2 Digital Assets 

 The third concept refers to the term digital assets. The concept of digital assets is an idea that 

explains that data, information and memory in digital form is a form of asset belonging to a valuable 

individual user (Bassett, 2022). Cahn (2011) emphasizes that there are three categories of digital assets 

which include personal data digital assets, social media digital assets and financial digital assets. These 

three assets have different values based on privacy value, sensitivity value, sentimental value and 

monetary value. Cahn (2011) suggests that the first category of personal data digital assets refers to the 

form of personal data and information translated into digital form. According to him, the second 

category, which is social media digital assets, refers to online public spaces that have been registered 

as private spaces by individual users to realize social activities online. While the third category, which 

is financial digital assets, refers to digital currencies and digital platforms that are used for any matter 

involving finance and online business. Operationally, this concept of digital assets is a form of property 

in the context of data, information, memory and digital platforms owned by an individual user through 

the practice of online communication. Data, information, memory and digital platforms are very 

valuable due to having privacy value, sensitivity value, sentimental value and monetary value 

(Almotairi & Bataineh, 2020; Holt et al., 2021; Malgieri & Custers, 2018; Winegar & Sunstein, 2019). 

 

 

3.3 Digital Inheritance 

 The fourth concept refers to the term of digital inheritance awareness. The concept of digital 

inheritance awareness.  is an idea about preparing to manage digital assets to face death in the world 

of technology. Earlier, Berlee (2017) detailed the concept of digital inheritance based on the concept of 

a physical property will that has an original owner, transfer of rights and new ownership. These three 

bases represent the digital asset management process as a form of certification performed by an 

individual user regarding the transfer of his digital rights to a new owner. Accordingly, the concept of 

digital inheritance awareness refers to the knowledge of an individual user about the importance of 

transferring his digital rights to a new owner. Guided by the thinking of Berlee (2017), the first principle 

which is the original owner refers to the individual user who owns the digital asset. According to 

Vuckovic and Kanceljak (2019) the second basis refers to the transfer of digital rights including valuable 

data, information, memories and digital platforms. While the third basis refers to new ownership, 

which is the appointment of an individual or an organization for the purpose of managing the digital 

data. Thus, the awareness of digital inheritance is formed when the original owner has knowledge of 

the importance of transferring digital rights to new ownership in order to manage digital assets after 

death. Operationally, digital inheritance awareness is knowledge about the importance of the process 

of transferring digital rights by an individual user to an individual or organization appointed to 

manage data, information, memory and digital platforms that are deemed valuable as digital assets 

after the individual user dies (Berlee, 2017). 

 

 

4. DISCUSSION 

 DIM Model (Digital Inheritance Model) formed through this empirical study is seen to be 

very relevant to the field of communication and new media because it is in line with the transformation 

of the digital world around the world. The development of the model clearly confirms that the practice 

of digital communication continuously without stopping leads to the production of data, information, 



APS Proceedings Volume 1 

 
148 

memory and digital platforms that require details from the aspects of ownership and management. In 

fact, the research model that has been tested in two stages also brings new suggestions and knowledge 

to refine the implementation of the concept of data management through the concept of digital 

inheritance in practice. The research model also proves that Smartphone Dependency and Digital 

Assets are needed to create a relationship between Memobilia and Digital Inheritance Awareness. 

 

 The main importance for the formation of these guidelines is as a reference source targeted at 

the youth aimed at providing knowledge about memobilia and its influence as well as fostering 

awareness of digital inheritance among the youth. At the same time, these guidelines can also serve as 

a reference for academics, religious leaders, technology providers, media and communication 

practitioners and government agencies involved in drafting related policies, acts or laws. The following 

lists the importance of these guidelines in detail: 

 

i. This guideline serves as a reference for individual users, especially the youth group, in 

creating awareness about the importance of digital data management, because this issue 

involves their digital rights as an individual user. 

ii.  This guideline serves as a source of further study for academics in related fields in expanding 

the concept of memobilia and its influence on the will of digital assets. 

iii. This guideline is a contribution to media and communication practitioners to plan 

communication strategies or advocacy campaigns to foster awareness of the importance of 

digital data management to face death in the 21st century. 

iv. This guideline urges communication technology providers and new media software 

designers to reconsider service policies that involve the importance of privacy, sensitivity, 

monetary and sentimental values found in digital content belonging to individual users. 

v. This guideline is a contribution to the government and other agencies involved in formulating 

initiatives in the aspects of data management and digital information of individual users in 

line with the 11th Malaysia Plan which focuses on digital infrastructure as one of the main 

areas of focus. 

vi. This guideline as a contribution to legal and policy practitioners in efforts to regulate issues 

related to data management and privacy security of users specifically after the user has died. 

Existing initiatives are only more focused on the protection of personal rights and the control 

and monitoring of online privacy while the user is still alive. 

vii. This guideline as a contribution to the perspective of Islam which is the official religion for 

Malaysians. This study is seen to be able to open space for religious people and the Islamic 

legal system in detailing the process of dividing digital assets from the aspect of Islamic 

religion. The speed of communication and information technology is also seen as a challenge 

to the practice of Islam. 

 

5. CONCLUSION 

 Therefore, this study provides general awareness to individual users, especially the youth, 

about the role of memobilia and its influence on the awareness of digital inheritance. Communication 

technologies such as smart phones are not only challenging the active involvement of users, but their 

sophistication also leads to questions about the management of digital assets that will arise after an 

individual user dies. This research has helped outline new findings to the field of media and digital 

communication in Malaysia. Looking at the importance of communication technology and new media 

in realizing digital transformation in Malaysia, issues involving the management of digital data 

belonging to individual users deserve attention. 
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The following is a list of this guideline for digital assets planning after death and contributions that can 

be put into practice by stakeholders such as the government, policy practitioners, media and 

communication practitioners, especially in Malaysia: 

 

i. A guideline has been successfully formed based on the study model. These guidelines are a 

form of very practical contribution as a specific reference for the youth in understanding the 

concept of memobilia and its influence as well as fostering awareness of the importance of 

digital inheritance. 

ii. The results of this guideline and model can be served as a guide to other parties such as 

academics, government, policy practitioners, religious people, media and communication 

practitioners in designing initiatives from the aspect of data management and digital 

information for individual users. This initiative is important because it is seen in tandem with 

the implementation of Digital Malaysia, the 11th Malaysia Plan and the Digital Economy 

Blueprint which also focuses on digital infrastructure as one of the main focus areas. 
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Abstract: Card 7 Item Kbat is a study to help students remember the facts found in the History Subject. Therefore, 

the main objective of this study is to improve the ability to remember historical facts among SVM 2 KRG KVBP 

students using the Card 7 Item Kbat Based Learning technique. The research method used is Action Research. This 

action research was done in collaboration between the teacher and 10 students of SVM 2 KRG KVBP. The method 

of data collection is done through observation, questionnaires, interviews and pre and post tests for data collection 

to measure students' memory and understanding of the discussion topic before and after using Card 7 Item Kbat. 

The findings of the study show an increased development that is the implementation of pre and post training. For 

pre-training, the mean score shows a total of only 0.7% and the mean score for pre-training is 55.2%. This shows 

that students can answer the training questions given because they can remember the facts of historical topics well 

through the Card 7 Item Kbat. Indirectly, this technique can improve the ability to remember historical facts 

consistently and effectively. It is another alternative for teachers to attract students to learn History Subjects. The 

implications of this research include that teachers need to change learning and teaching techniques in order to make 

learning meaningful. Students also successfully answered the questions given after using Card 7 Item Kbat. this. 

This method is very useful as a teaching aid for teachers and students towards improving student performance, and 

can even be applied to other subjects. 

Keywords: Card Technique 7 Items Kbat: Effective Methods of Remembering the Facts of History Subjects. 
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1. INTRODUCTION 

The world of Education is experiencing rapid development, especially in PDP which has 

experienced an era of change. This is because in this era of globalization, we are often served with 

various technological developments that are becoming more and more sophisticated. Various efforts 

have been taken by various parties to dignify national education on a par with education at the 

international level. Among the things that are given attention is activity-based learning or involving 

the role of students in the class. This activity-based learning is very important because it can create 

active learning activities in the class when the learning session takes place. This study was done to 

improve teaching and learning practices for History among students at Balik Pulau Vocational College. 

Learning Method using 7 Item Kbat Cards that use game elements. This method is a learning aid that 

can be used in the classroom or at home during PDPR to help improve the skills of understanding and 

remembering historical facts and then being able to answer questions. According to the report of 

Noriati, Boon and Sharifah (2012) this happens because students do not get an idea of the topic being 

discussed. When you don't get a picture, the students' memory is not strong enough to memorize. This 

learning innovation arises when there is a problem among students who feel bored and less interested 
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in following and understanding the content of History lessons. When you don't get a picture, the 

students' memory is not strong enough to memorize. Therefore, an approach needs to be taken to help 

strengthen students' understanding in the subject of History. This is because the subject of History is 

highly emphasized by the government due to the ability of the subject of History to give birth to a 

generation that is passionate about patriotism, national spirit and citizenship according to the opinion 

of Maharom Mohmood (2001) and Mohamad Mustafa Ishak (2002). In fact, to increase the effectiveness 

in studying this subject of History according to Siti Aminah Sallehin & Fazlinda Ab Halim (2018), the 

use of Teaching Aids (ABM) based on student activities in PdP has been proven to increase the 

effectiveness of PdP. In conclusion, this intervention supports the intention of the Malaysian Ministry 

of Education (KPM) in the second shift of the Malaysian Education Development Plan (PPPM) 2013-

2025. Through the use of this page as well, an interactive learning environment and interactivity is 

developed to achieve meaningful learning. 

 

2. POSITION BEFORE INNOVATION IS IMPLEMENTED 

The researcher has checked the exercises given to the students and found that almost all the students 

in the class could not answer the exercises given. This clearly shows that students do not review the 

subtopics taught in class. I have discussed with the students and they have stated that they cannot recall 

the facts that have been learned. Before this innovation was implemented, there were several problems 

that arose in the learning of the History Subject. Among the problems that arise are: 

• There is no interesting and boring History Subject learning 

• When students don't enjoy learning it causes them to have problems remembering History facts 

• Pandemic conditions have caused learning patterns to change 

• The problem of students dropping out of studies, especially when schools are forced to close 

• As an alternative to respond to the government's call to create 21st century learning 

• There is no self-learning culture among students. 

Students are also not able to remember the facts of History which can be detected by giving answers to 

the Pre exercises. This Pre-answer exercise shows that all students can only answer at least 2 questions 

correctly out of 10 questions asked. 

(Proof based on observation) 

 

Table 1. Student interview results (Target Group: Year 2 2Krg) 

No Target Students Input Summary 

1 P1 Less confident with the answer given because I don't understand 

 

2 P2 There are too many topics and facts to remember and many notes 

to refer  

 

3 P3 I reviewed but in vain because I quickly forget 

 

4 P4 Bored because there are so many facts to memorize and not 

understand 
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5 P5 Tired of memorizing many facts and not understanding them 

 

6 P6 I don't like this subject because it's boring and I don't understand 

 

7 P7 It's hard to remember important dates that are too many and 

boring 

 

8 P8 I have no desire to study because I'm tired 

 

9 P9 I am lazy to memorize history because the learning material is not 

interesting 

 

10 P10 There is a lot to read and no time 

 

 

Table 2: Problem Survey Method 

Step and 

Date 

Evaluation 

Method 

Target Groups 

 

Purpose of Assessment 

 

1 Observation 

 

10 KRG 2nd year students 

 

Assessing the ability to remember facts and 

student behavior during the PdPC session. 

2 Interviews 

 

10 KRG 2nd year students 

 

Gather skill information remember them 

when in other subjects 

 

3 History Subject 

Literacy Screening 

Instrument 

 

10 KRG 2nd year students 

 

Assess students' skills in remembering and 

answering questions for History subjects 

 

4 Time Expectancy 

Test 

Answer the 

exercise 

 

10 KRG 2nd year students 

 

Evaluating the difference in the speed of 

students remembering and answering 

questions for History subjects 

 

 

(Proof based on the test answering exercises) 

 

I also implemented the test by giving pre-answer practice to the group of students. My observation 

with reference to the students' results for the History subject when answering the exercises given. 

 

Table 3. Record of Answering the Exercise of History Subject 2 Krg 

Answer 

Question  

The correct number of questions are 

answered by the target 

 

1 0 

2 1 

3 0 
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4 0 

5 0 

6 0 

7 0 

8 1 

9 0 

10 0 

 

 

 

 

 

 

  

 

 

 

 

Figure 1. Pictures of answering exercises before the study 

 

Before the study was carried out, many students could not answer the training questions given in the 

allotted time. The main problem that can be detected until calling me to do this research is the problem 

of students to remember the facts of the History topic. According to Carr (1961) defines history as a 

process that is interconnected between historians and facts, the present and the past. When students 

cannot remember the facts of History, it leads to the problem of boredom and lack of interest in learning 

History. This is coupled with students having to remember many History facts found in the syllabus. 

In addition, these students do not like to read textbooks making it more difficult to remember the facts 

of History. These early problems also affect students' attitudes which in turn cause them to study 

sambal lewa or not seriously when studying History. Therefore, in order to overcome these problems, 

teachers need to change teaching methods. This is according to Sulaiman Md. Yassin, Mohd. Salleh 

Lebar and Azlina Abu Bakar (2004) stated that effective teaching is teaching that takes into account 

various aspects. These aspects include psychology and professional. 

 

3. OBJECTIVE 

Among the learning objectives using the 7 Item Kbat Card: 

a) Increase students' motivation to learn in the study of History 

b) Improve students' ability to apply Digital Learning in History learning 

c) Increase the number of students who can remember historical facts 

d) Increase student scores in the History subject exam 
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4. INNOVATION THAT HAS BEEN IMPLEMENTED 

This innovation is done to focus on the problem of students' failure to understand and then 

answer the exercises given. If students are not able to answer the given History exercises well, it has a 

bad effect on the achievement of History marks in the exam. In relation to the problem, an initiative has 

been made to help students to answer the History training questions through the 7 Item Kbat Card. 

Card 7 Items Kbat is a method of learning history is by making remember 7 items Kbat. Then, the 7 

Kbat items that are remembered are combined with the requirements of the question so as to be able to 

answer the questions in the Kbat section well. During the process of answering Kbat questions using 

this 7 kbat item, use a colorful pen to make it more interesting. It should be noted, avoid using similar 

colors because it will make it difficult for students to remember the topic discussed. The use of this 

color can help students think and learn how to make notes through visual representations more 

effectively and efficiently. The key words and simple sentences found in the questions are important to 

ensure that students can remember each key word and sentence. To remember the 7 Kbat Items can be 

summarized into flash cards. These flashcards can help students remember History facts. This card can 

be used repeatedly to understand and then be able to remember the 7 Kbat items and then answer the 

History questions. Method 7 This Kbat item helps students to learn visually or observationally. Method 

7 This Kbat item is a method to attract students interested in learning the subject of History. This is 

coupled with the opinion of Husni et al. (2018) that is, the "chalk and talk" method needs to be replaced 

with a more dynamic and creative method, in line with 21st Century Education. Samsudin (2006), stated 

that an effective teacher should have high skills in conducting PdP sessions. 

The 7 Item Kbat Card Method Learning Technique is implemented through this innovation: 

Table 4: Steps to Use Learning Techniques Method 7 Item Kbat 

Step 1 

There is a session to remember the 7 Kbat Items which are:: 

 Perpaduan / Kerjasama Kaum 

 Rukun Negara 

 Patriotisme 

 Sedia Berkorban 

 Kesejahteraan 

 Kestabilan 

 Pendidikan / Berilmu Pengetahuan 

 

Step 2 The students are given time to remember the 7 items. 

a) Students make cards to remember the 7 items. 

b) Use keywords and simple sentences. 

c) Key words and simple sentences are important to ensure students can 

remember each key word and sentence. 

 

Step 3 Students can also be assigned groups and can discuss with friends. The 

discussion involves the following actions which are remembering the topic, 

understanding the topic and presentation in the form of cards to share historical 

facts with friends. After successfully remembering, students will refer to kbat 

questions and discuss with friends to produce good kbat question answers. 

Students make a presentation in front of the class to tell their classmates about 

the answers that combine the requirements of the question with 7 kbat items. 

 

Step 4 The teacher will give praise and prizes to students who successfully complete 

the kbat training well. 
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Figure 2. Learning Implementation Techniques of the 7 Item Kbat Card Method  
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Table 5. Record of Answering the History Subject Exercise 2 Krg after the implementation of the method 

Card 7 Item Kbat 

 

Answers to 

Questions 

 

The correct number of questions are 

answered by the target 

 

1 9 

2 9 

3 10 

4 10 

5 9 

6 8 

7 10 

8 9 

9 10 

10 9 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Student Achievement Assessment (tests to answer Pre and Post training questions using Card 

Technique 7 Items Kbat). 

 

The Pre and Post-test of answering training questions was carried out and it was found that 

there was a change in the number of questions answered correctly, that is, 4 people got all the correct 

answers. At the Post level as well, no student could not answer the Kbat practice questions well. The 

Post Test has shown a significant improvement because they have followed the correct teaching and 

learning method, which is knowing the best way to answer the Kbat question using the 7 Item Kbat 

Card method. This was explained by Siti NurulJannah, Mohamad Zaki and Suhaidah Said (2014) in 

their study. They found that the collaborative approach used during the teaching and learning sessions 

found in the 7 Item Kbat method can strengthen the basic skills of remembering the actual facts of 

students. Method 7 Kbat Items enable students to understand the facts of History and then be able to 

remember the relevant facts. 
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The innovative method of the 7 Item Kbat Card Technique was implemented at the beginning of 

February. The cost of producing this innovation is free because most of these techniques use materials 

found in schools. In fact, the information of these 7 Kbat items has been created in the form of audio, 

video, graphics, text, images and animations using digital devices. The use of multimedia elements 

such as text, audio, video, animation, graphics, pictures and interactive animation can stimulate 

students' interest in following P&P. For Norsalleh Ngatimin and Sahat Md. Shah, (2004) in writing titled 

'ICT Pedagogy in History Teaching and Learning' defines information and communication technology 

as a system that facilitates people to meet the need to obtain information in a more structured and 

communication. 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 4. Pre and post rest results 

 

 
Table 6. Student learning motivation 

 

No Statement 

 

Yes % No % 

1.   I like studying History 10 100.00 0 0 

2.    I am interested in learning how to use cards 3 100.00 0 0 

3.   I love the colorful cards it produces. 7 70.00 3 30.00 

4.   I understand the colored cards shown. 

 

6 60.00 4 40,00 

5.   I love remembering color words. 

 

10 100.00 0 0 

6.   I am confused because of many colors. 1 10.00 9 90.00 

7.   The voice in the presentation in front of the class is easy for     

  me to follow. 

 

8 80.00 2 20.00 

Pre and post test results 
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8   I love reading colorful mind notes over and over again 

 

7 70.00 3 30.00 

9.   I like casual presentations. 

 

7 70.00 3 40.00 

10.  I am glad to be able to understand a lot 

 

8 80.00 2 20.00 

 Total (AVERAGE) 

 

 74.00  27.00 

 

This item was positive for the purpose of data analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Pictures During the implementation of the 7 Item Kbat Card Technique 
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5. BENEFITS FROM THE STUDY INTRODUCED 

Learning Based on 7-Item Card Technique This Kbat is student-friendly because learning is 

student-centered. This is in line with the learning goals of the 21st century. Even the search for 

information becomes easier and also the explanation of a topic is easier because videos and animations 

can be used that are more realistic than just explanations. Teachers are also more confident because the 

use of digital device materials can improve skills in delivering the content of the lesson, this can be used 

as a teaching aid and subsequently can save costs and can also be applied to other subjects. This material 

is very useful as a teaching aid for teachers and students towards improving student performance. Tan 

and Carol (2013) also acknowledged that teachers' skills in applying technology such as YouTube 

videos as teaching aids in the teaching and learning process of History successfully attract interest and 

increase students' understanding and memory because the teaching content is presented transparently 

The mastery of knowledge sourced from this mind map is a prerequisite for a student to master 

more knowledge in this era of globalization. The use of this Kbat 7 Item Card Technique allows students 

to get more information sources that are easier and of course interesting. In fact, it can be a problem-

solving tool for students' understanding because they can see the flashcards repeatedly without 

hindrance. The results of the study by Awang, Ahmad & Abdul Rahman (2014), stated that students 

have a positive attitude towards the importance of mind maps in learning History. 

It was also found that there was a significant change in attitude where previously the students 

were not interested in understanding the facts of History because perhaps they thought this subject 

was quite boring. Therefore, after trying to change the teaching pattern creatively and emphasizing 

some formulas in learning, it turns out that this thing gives a change. In addition, students are also 

more active during teaching and learning in class than before. Students who never asked have also 

shown significant changes. 

Changes Student learning also changes. Unexpectedly, students can write History facts in 

practice questions according to the allotted time. Compared to before, the students were quite slow to 

answer the training questions given but after being given this formula they were able to do so well. In 

addition, students are also confident in answering questions quickly because they can remember facts. 

 Another advantage of this application is that it is easy to use, there is no time limit, it is free, 

and most importantly it is interesting, there are elements of color, sound, effects, music and animation. 

This technique will be continued in future teaching and learning because we see that this 

technique can help students to answer practice questions easily and thus help them get excellent marks 

in exams. 

 

6. CONCLUSION 

The innovativeness of this strategy using the Learning Technique Method 7 of this Kbat Item 

has a positive effect in learning the subject of History. I will keep this method in my teaching in the 

future because it is the easiest and most effective method to train students to be able to answer factual 

practice questions in the History Department. According to Booth (1993) as a whole, quality students 

are produced through an effective teaching and learning process. This technique can instill a sense of 

fun in students to continue to be interested in learning History even if the subject is considered a 

difficult subject to learn. This technique should be extended to all students. What is important is that 

History teachers are willing to change and always strive to do positive teaching and learning practices 

in accordance with the changes and tendencies of today's students. Kamarul Azmi and Ab. Halim 

(2007), also think that an efficient teacher is a teacher who is skilled in combining knowledge, skills and 
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value in PdP sessions that are implemented together. Teachers need to have knowledge and at the same 

time need teaching skills to convey the content of lessons to students (Anuar & Nelson, 2015). Next, 

Kamarul Azmi and Ab. Halim (2007) asserted among the characteristics of teachers what is effective is 

having teaching skills, including connecting knowledge, skills and values in teaching. At the same time, 

I will also try other approaches to overcome the problems that arise among students because I am 

confident that every problem has a solution. The results of a study in the United Kingdom show that 

in the context of teaching history, students prefer the methods of debate, discussion, group work, 

teaching using videos and field work (Cooper and Mclntyre, 1996). 
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Abstract: A Smart Wheelchair is a Power Wheelchair outfitted with several sensors, assistive technologies, and 

computers. This allows a person with a disability, such as an impairment, or permanent damage, to move freely 

and safely. These wheelchairs are gradually replacing ordinary wheelchairs; however, expensive pricing prevents 

many disabled individuals from purchasing them. According to the WHO, only 5-15 percent of the world's 70 

million disabled persons have access to wheelchairs. Thus, wide research has been done in recent years to help 

disabled people to own wheelchairs. With the advancement of technology, the design of wheelchairs also evolves 

from manual handling to the one with artificial intelligence. Some of the designs imply Internet-of-things to 

operate the wheelchair. In this project, a prototype of a smart wheelchair with a falling detection system has been 

developed. This special feature is added to notify the caretaker if something happened to the person under their 

care. The system develops by using Arduino UNO, Bluetooth module, and the notification system using the 

IFTTT platform. 

Keywords: wheelchair; Bluetooth; falling detection; IFTTT. 
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1. INTRODUCTION 

According to World Health Organization (WHO), 70 million disabled people need a 

wheelchair in walking or moving around but only 5 to 15% have access to it (WHO, 2022). This is 

because of the limitation of knowledge and skills among health personnel in providing a wheelchair 

to meet the person’s specific needs. To move a wheelchair, the person must use a lot of energy for 

manual movement. A typical wheelchair weighs between 30 kg and more than 30 kg (Winter, n.d) 

When a patient sits on it, it grows to be twice as big. So, disabled people and patients will find it hard 

to move a wheelchair with a load. 
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2. METHOD & MATERIAL 

This project aims to produce a prototype of a smart wheelchair and assist people or patients 

in going anywhere effortlessly. This will make it easier for people to push the wheelchair, which will 

lessen the strain people feel while pushing the wheelchair. Then it can also improve an older person's 

balance and posture stability. Therefore, to achieve this system requirement, this prototype of the 

smart wheelchair was developed using main components such as an Arduino Uno board, Bluetooth 

module, and IFTTT software as depicted in Figure 1. Figure 2 shows the flow chart of Bluetooth 

control for the movement of the wheelchair. Four directions have been set for the prototype of this 

smart wheelchair; Forward, Turn Left, Turn Right, and Backward. Figure 3 shows the falling system 

detection system flowchart. In this system, sensors are attached either to the wheelchair or to the 

patient. When the system is triggered (patient fell/ wheelchair fell) a notification will be sent to the 

caretaker or any registered person. 

 

 

Figure 1. Block Diagram of the system development                                  

 

 

 

 

 

 

 

 

 

 

Figure 2. Flowchart of the Bluetooth Control                   Figure 3. Flowchart of the falling Detection    

system 

 

3. FINDINGS AND DISCUSSION 

The prototype of the Smart Wheelchair with Falling Detection was developed by using Arduino 

UNO, Bluetooth module, nodeMCU, motion sensor, and the notification system using the IFTTT 

platform. Figure 4 and Figure 5 show the connection of the system developed in this project. Motion 

sensor, MPU 6050 is used as the detector in this project where it uses the I2C-bus to interface with the 

Arduino.  
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Figure 4. Block of the smart wheelchair system Figure 5. Connection for the Arduino UNO, 

motor driver, Bluetooth module, and battery. 

                                                

     Figure 6. NodeMCU ESP8266 and motion sensor. Figure 7. The prototype of the smart     

wheelchair falling detection system. 

IFTTT or ‘if this then that is a software platform that provides the connection with apps, devices, and 

services.  IFTTT then triggers the automation involving those apps, devices, and services using 

applets. This applet can be turned On or Off using IFTTT’s website or mobile apps. In Figure 8 (a) and 

(b), the applets show that the fall happened, and an SMS will be sent to the caretaker or registered 

contact number. 

    

(a)                                                    (b) 

Figure 8 (a) (b). Applets 
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4. CONCLUSION 

The main goal of the development of this prototype is to help everyone who needs a 

wheelchair to get around. This project came up with an Android system that can control the 

movement of a wheelchair complete with a falling detection system. The goal is to create a movement 

mode that allows older people with severe limitations to move their wheelchairs on their own. 

Furthermore, the development of this product is to enable the aged and individuals with physical 

impairments to control the movements of their wheelchairs using their Android smartphones. The 

goals were met because the software and hardware implementation went as planned. This system 

will make it easier for older people and people with physical disabilities to control their wheelchairs. 

This success will help a lot of people with disabilities. From the research, a wheelchair that can be 

controlled by a phone will face a successful future. It deserves to be kept and enhanced in the 

upcoming because it holds a good chance to make things operate more smoothly and safely. 
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Abstract: Edible films and coating have proven their ability to preserve the food from spoilage during handling, 

transport, and storage. However, vast amount of carbon dioxide produced annually from fossil polymers drew a 

great attention from the world, and this inspires researchers to find the alternatives for this due to shortage of 

conventional polymers. Biopolymer film become an option as food packaging film due to their gas barrier property, 

production cost, safety, durability, and biodegradability. Lemongrass extract (LGE) is one of the plant extracts that 

has been recognised by Food and Drug Administration (FDA) to be used as additives or flavouring. The present 

research demonstrates that incorporation of lemongrass extract into methylcellulose is a good alternative for fossil 

films. To the best of our knowledge, this is the first time that lemongrass extract is added to methylcellulose film to 

strengthen its capabilities to preserve food. In this study, methylcellulose (MC) incorporated with lemongrass extract 

(MC/LGE) was prepared and the physicochemical properties of methylcellulose as a biofilm material has been studied 

through Fourier transform infrared (FTIR) spectroscopy, scanning electron microscopy (SEM), thermogravimetric 

analysis (TGA), and light transmission and transparency. There are two studies in application of MC/LCE films, 

namely preservation study and the biodegradable study. The absorption bands at 3329, 2912 and 1645 cm-1 showed 

the stretching of C-OH, C-H and C-O bonds of MC/LGE, respectively. The unstable molecular arrangement between 

MC and LGE has been proven by SEM results by exhibiting slightly rough surface with cracks on the film. TGA 

results demonstrated that MC/LGE films are thermally stable. Transparency value of MC/LGE is higher than the 

commercial cling film and the food could be preserved for longer period. The shelf life of cherry tomatoes has been 

extended after wrapped with MC/LGE films.  

Keywords: methylcellulose; lemongrass extract; biodegradable. 
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1. INTRODUCTION 

Biopolymers are naturally derived from several organic sources like starch and plant proteins. 

When they are exposed to heat and moisture, they could be degraded by microorganisms (Zhang et al., 

2019; Vedove et al., 2021). The capability of bio-based plastics and biopolymers in replacing oil-based 

packaging materials draw great attention because they provide advantages such as more sustainable 

and greener features and improved technical properties. The urge of incorporating biopolymers as an 
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alternative to synthetic packaging materials is because according to the Organization for Economic 

Cooperation and Development (OECD) report which was published in June 2022, the global production 

amount of plastic waste is estimated to three-folds by 2060. Half of the production will be in landfills 

and less than a fifth of production will be recycled. 

Besides, OECD (2022) has reported that 63 percent out of million tonnes of solid waste is 

derived from plastic packaging materials globally which is predicted to produce 56 gigatonnes of 

carbon dioxide gas until the year of 2050. The statement on recycled plastics is supported by another 

global statistics from OECD which stated that only 9 percent of plastic waste is recycled and 22 percent 

is mismanaged for the year of 2019 (Halonen et al., 2020). These statistics proves that campaigns, 

practices and missions on recycling to reduce plastic waste has been proved to be a failure. The 

increasing environmental impacts of fossil polymers (plastics) drive the urge to produce sustainable 

packaging materials. In recent years, biopolymers are being exploited as alternatives in food industry. 

Biopolymers or polymeric biomolecules are mainly synthesised from renewable materials such as 

starch, proteins, natural fat, oil, and sugar (Rodriguez-Turienzo et al., 2012). These materials are 

biocompatible, biodegradable, non-toxic, chemically inert, and cheap, depending on the composition 

(Mohamed et al., 2020). Furthermore, conversion of natural-based polymer waste into usable 

biodegradable materials is more economical (Dhall & Alam, 2020). 

Lemongrass (Cymbopogon citratus) is a common spice plant in tropical countries, especially in 

Southeast Asia countries. The main phenolic compounds identified in C. citratus are terpenes, alcohols, 

ketones, aldehyde, and esters. Its leaves are mainly used as antioxidants in the fields of health and food 

due to the phenolic compound concentration found in the leaves (Tan et al., 2015). Antioxidants inhibit 

the initiation or propagation of oxidation and stop the onset of lipid oxidation effectively in food 

products. Lipid oxidation is a free-radical chain reaction which contributes to reduction in sensory 

properties and nutritional value of food (Zhang et al., 2017). Besides that, several studies proven that it 

possesses various pharmacological activities such as antibacterial, anti-diarrheal, anti-filarial, 

antifungal, and anti-inflammatory properties (Siripatrawan & Harte, 2010).  

According to several studies, chitosan, gelatin and methylcellulose are mainly used 

biopolymers incorporated with additives to overcome the soul property of biopolymers. In this study, 

the incorporation of lemongrass extract into the methylcellulose biopolymer matrices is studied to 

enhance its capabilities to replace synthetic packaging materials, polyethylene (PE) cling film. 

 

2. METHOD & MATERIAL 

2.1 Chemicals and materials 

Methylcellulose (MC) powder (viscosity: 4000 cP) was purchased from Sigma-Aldrich (USA) 

and lemongrass extract (LGE) was purchased from Bio-Nutricia (Malaysia). Glycerol (85%) was 

purchased from Merck (USA). All the chemicals were analytical grade. 

2.2 Preparation of film forming dispersion 

To prepare film forming dispersion (FFD), MC powder (2.0 g) was dissolved in 100mL of 

deionised water (80.0 °C). The solution was stirred on a magnetic stirrer continuously for two hours at 

25.0 ± 2 °C. A volume of 1.0 mL of glycerol was added to the FFD and then stirred for another hour. 

LGE at 25% (w/w) was added to the solution and stirred at room temperature for one hour to achieve 

the homogeneous condition. The solution was kept refrigerated (4 °C) for 24 hours for hydration and 

dissolution purposes.   
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2.3 Preparation of films 

MC/LGE biopolymer films were prepared through casting method and the method is suitable 

for lab-scale films production. Briefly, MC FFD (10.0 mL) was poured into a 90mm-diameter clear 

polystyrene petri dish. The solution was dried in an oven at 40 °C for 24 hours. The thickness of the 

films was measured using a digital calliper (Insize SL-1108-200). The films were sealed in a vacuum 

packaging for protection from humidity.      

2.4 Fourier transform infrared (FTIR) spectroscopy 

Functional groups of the MC/LGE film were studied using a Perkin Elmer Spectrum 3 FTIR 

Spectrophotometer. The film was cut into the size of 1 cm x 5 cm and placed onto a metallic slit sample 

holder. The film was scanned under 16 cumulative scans and bandwidth of 2 cm-1 in the range of 400 

to 4000 cm-1.  

2.5 Scanning electron microscopy (SEM) 

A Jeol JSM IT200 Scanning Electron Microscope was used to observe the surface morphology 

of MC/LGE film. Prior to analysis, a layer of gold coating was sputtered on the film to avoid charging. 

In this study, the magnification and acceleration voltage were set at 1000× and 3 kV, respectively. 

2.6 Thermogravimetric analysis (TGA) 

The thermal stability and decomposition stages of MC/LGE film was investigated by using a 

TGA/DSC 1 Mettler-Toledo. The film was heated at 10 °C per minute in argon atmosphere and the 

temperature ranged from 30 to 1000°C. 

2.7 Light transmission and transparency  

The light transmission of UV and visible light and transparency for MC/LGE film were 

determined using a Jasco V-570 UV-Visible Spectrophotometer. In this study, both properties of 

MC/LGE film were compared with commercial polyethylene (PE) cling film. The wavelength was set 

from 200 nm to 800 nm and the measurement was recorded three times. The transparency of the film 

was calculated using Equation (1):  

Transparency =  
Aborbance at wavelength 600 nm

film thickness (mm)
                           (1) 

2.8 Preservation study 

Fresh cherry tomatoes (Solanum lycopersicum var. cerasiforme) were purchased from a local 

market in Tanjong Malim, Perak, Malaysia. The tomatoes were washed with deionised water and dried 

with a clean towel before one of them was wrapped using MC/LGE film. The fruits were kept at a 

temperature of 25 °C and 75% relative humidity for 10 days. At the end of preservation study, the 

appearance was observed.  

2.9 Biodegradation study 

Degradation study of film was studied in soil environment. Film sample of size (5 cm x 5 cm) 

was placed in a pot (15 cm in diameter and height of 17 cm) containing approximately 700 g of soil 

which was separated in two parts. The film was placed in the middle of two equal portions of soil. The 

pots were kept in observation for 6 months and observed monthly. The biodegradation of commercial 

PE cling film, representing synthetic packaging material was studied as control.   
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3. FINDINGS 

The findings of analytical studies carried out to prove that the biocomposite film of 

methylcellulose incorporated with lemongrass extract is one of the promising alternatives for synthetic 

packaging is further discussed in the following sections.  

3.1 FTIR  

Figure 1 and Table 1 show the FTIR spectra and the assignment of absorption bands at various 

wavenumbers for MC/LGE film respectively.  

 

 

 

 

 

 

 

Figure 1. FTIR spectrum of methylcellulose/lemongrass extract film. 

 

Table 1.  Wavenumber and peak assignments for FTIR spectrum  

Wavenumber (cm-1) Assignment 

3329 O–H stretching  

2912 C–H stretching  

1645 C–O stretching  

1455 C–OH stretching  

1035 - OH stretching of glycerol 

 

3.2 SEM  

Low flexibility of MC has caused the difficulty in peeling off from casting surface. The surface 

morphology of MC/LGE at 10,000x magnification is depicted in Figure 2. A rough surface with cracks 

is observed on the film.  
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Figure 2. SEM image of MC/LGE film at 1,000× magnification. 

3.3 TGA  

TGA thermogram is presented in Figure 3. MC is capable to retain water inside the molecule. 

Hence, the first weight loss was observed approximately between 70 °C and 180 °C due to moisture 

loss or water evaporation. A second weight loss has been observed in the temperature range 340 °C 

between 383 °C and this can be ascribed to structural degradation of MC and LGE (Khan et al., 2018). 

 

Figure 3. TGA thermogram of MC/LGE film. 

3.4 Light transmission and transparency 

Film formed of MC/LGE is transparent. Light transmission and transparency value of MC/LGE 

film is evaluated and presented in Table 2. 

Table 2. Light transmission and transparency value of MC/LGE and commercial cling film. 

Film 
Thickness 

(mm) 

Light transmission (%T) Transparency 

value (A/mm) 200 300 400 500 600 700 800 

MC/LGE 0.03 4.4 36.8 28.3 58.1 62.3 64.9 66.9 5.142 

PE cling 

film 
0.03 7.8 82.7 81.2 91.5 91.8 92.5 92.8 1.239 
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3.5 Preservation study 

Table 3. Appearance and freshness of cherry tomatoes for unwrapped and wrapped with MC/LGE film for 10 

days. 

Title 1 Day 0 Day 10 

Unwrapped 

 

 

 
 

Wrapped (MC/LGE) 
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3.6 Biodegradation study 

Table 4. MC/LGE film and commercial PE cling film degradation in 1 month. 

Film 0 month 1 month 

MC/LGE 

  

PE cling film 

  

 

4. DISCUSSION 

The functional groups of compounds in MC/LCE were studied by FTIR. In Figure 1, FTIR 

spectra of MC/LGE shows certain assignments at various peaks observed as shown in Table 1. The 

broad peaks at 3329 cm-1 and 2912 cm-1 could be related to the presence of O-H stretching of 

carboxylic/phenol group and C-H stretching, respectively (Ahmed & Ikram, 2015). The peak observed 

at 1645 cm-1 may be due to the presence of aromatic C–O stretching and the peak at 1035 cm-1 could be 

due to C–OH stretching (Lagos, 2013).  

In Figure 2, MC/LGE film exhibited a rough surface with few cracks indicating a non-

homogeneous surface due to the presence of some large lemongrass extract molecules being less able 

to penetrate through the methylcellulose structure (Mohammad & Jafar, 2021). The irregular surface of 

film at certain spots may be due to unstable molecular rearrangement caused by crack propagation 

within the polymer matrix, leading to the fracture of film (Ana et al., 2015). Other than that, the volatility 

of extract and the effect of extract in water contributed the cracks on the films (Sajed et al., 2020). 

According to Khan et al. (2018), smooth surface of film and no aggregation could be arisen from the 

homogeneity on the surface as this indicates the well dispersion of the extract with biopolymer and the 

display of a miscible polymer blend. 

TGA thermogram of MC/LGE film is shown in Figure 3. MC/LGE film exhibited three 

decomposition stages. From 50 °C and 100 °C. the first decomposition stage was observed, and the mass 

loss was 11.2% due to evaporation of water and volatile materials. The temperature range for second 

and third decomposition were between 150 °C to 250 °C and 310 °C to 350 °C respectively. The 

percentage of weight loss second and third decomposition were 42% and 92.5% respectively. The 
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weight loss at second decomposition stage could be caused by decomposition of biopolymer materials 

(Tongnuanchan et al., 2012). The highest percentage of decomposition is at the third stage which could 

be due to high bond stability between functional groups of glycerol, methylcellulose biopolymer and 

lemongrass extract, requiring a higher temperature to break the bond (Zhang et al., 2019).   

Light transmission and transparency values of MC/LGE and PE cling film are shown in Table 

2. The transparency value of commercial PE cling film was 1.239 A/mm which is lower than MC/LGE 

film at 5.142 A/mm. It is known that film with higher transparency value indicate higher opaqueness 

(Tongnuanchan et al., 2012). As the transparency values increase, the opaqueness of films increases as 

well, where the increasing property of opacity positively relates to the improvement in light barrier 

properties (Wang et al., 2012). According to Kowalczyk and Biendl (2016), biopolymer films should be 

able to block UV light to avoid quality defects of food sample as transparent films allow light to have 

contact with food sample which can induce oxidation and degradation of nutritional compounds in 

food (Silva-Weiss et al., 2015). Hence, transparency of film is considered significant to food appearance 

and consumer demand (Hosseini et al., 2015).  

The appearance and freshness of cherry tomatoes have been studied by wrapping them with 

the prepared biofilm. The unwrapped cherry tomato shows the most observable damage in terms of 

freshness and appearance compared to the MC/LGE wrapped cherry tomato. The effectiveness of 

MC/LGE biofilm to preserve cherry tomato was studied at a surrounding temperature of 20 to 25 °C 

for 10 days. As shown in Table 3, the MC/LGE wrapped cherry tomato could maintain a good level of 

appearance and freshness compared to the unwrapped sample because the biofilm could prevent the 

diffusion of oxygen and light to enter the food sample and therefore increase the shelf life (Atares & 

Chiralt, 2016). 

 The biodegradation study of MC/LGE biofilm has added positive feedback to implement 

biopolymer-additive films as a replacement to synthetic packaging materials. This could be seen in 

Table 4 which shows the difference in size of MC/LGE and PE commercial cling film before and after 

being buried in soil for degradation purposes. There was no observable size reduction in commercial 

PE cling film compared to MC/LGE biofilm in a month. The MC/LGE film has completely degrade in 

soil environment within a month. This result suggest that the prepared biopolymer film possess great 

potential as an alternative to petroleum-based packaging material.  

5. CONCLUSION 

In this study, MC/LGE films has been successfully prepared and the films exhibited 

outstanding physicochemical properties such as high thermal stability and high opacity in order to 

preserve cherry tomatoes. The preservation ability of MC/LGE films is proven by preserving cherry 

tomatoes for a long period at room temperature. Moreover, the MC/LGE films showed the high 

biodegradation properties, and this could reduce the pollution to the environment which aligns with 

the sustainability goal. This study is parallel to achieving UNSD goals, which is to create good health 

and well-being, supports industry, innovation and infrastructure, moving towards sustainable cities 

and communities and creating awareness towards responsible consumption and production. While 

keeping food fresh, other biodegradable materials should be developed more in future to be options 

for food wrapping films.    
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Abstract: Malaysia is a unique blend of cultures brought together by the many ethnic groups that make up the 

nation. Its stationery collection features beloved symbols of Malaysian cultural identity, ranging from popular street 

food to the country's diverse wildlife. Besides, Malaysia’s multicultural society enables it to have many celebrations 

to showcase the uniqueness of the different customs and traditions. Related to this situation, this innovation 

application is selling and built to help and meet the needs of tourists in searching and getting information about all 

detail that have in Malaysia. This innovation also aims to support the campaign “Malaysia, Truly Asia” which sells 

multiculturalism and resources in Malaysia. This development has allowed many platforms to be created to make it 

easier for all tourists from local and international to access the services provided. Thus, using mobile technology, the 

innovative Unity as Malaysian.com website and app has been developed as the best tool to the services provided to 

offer the services to customers, as a result of which many increased country and tourism company’s revenues. Since 

there is a lack of a platform that provides one-stop centre information, and travellers need to browse many websites 

for assembling the necessary information, thus Unity as a Malaysian website and apps exists to share and 

disseminate all information to the travellers. It is beneficial for a country like Malaysia to have marvelous cultural 

tourism resources that are readily available to be explored by tourists.  

Keywords: Unity, Culture, Malaysian, tourists, website/apps 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. INTRODUCTION 

Today Malaysia is inhabited by over 27 million people and is made up of ethnic groups of 

Malays, Chinese, Indians, indigenous, and other minority races who live together in relative peace and 

harmony. Besides, Malaysia has a lot of destinations to travel to in every state of Malaysia to experience 

the culture, heritage, local community, and environment. Thus, Malaysia is very fortunate as it is blessed 

with a diverse range of cultures, religions, and languages. This uniqueness, richness, and diversity have 

become the cornerstone for the success of the country in managing ethnic relations, by placing 

importance on tolerance, positive virtues, and cooperation. Therefore, one innovation was created to 
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compile everything in Malaysia using technology applications. One concept, which is Unity as 

Malaysian was introduced and is imbued with the message to enhance the spirit of harmonious unity 

in daily living.  According to the former prime minister, Tan Sri Najib Tun Razak emphasizes that: 

 

“What has made Malaysia unique is the diversity of our citizens. The objective of 1Malaysia is to 

preserve and enhance the unity in this diversity that has until now been our strength and will 

continue to remain our best asset for the future society, including the minority communities”  

(Najib Tun Razak, 2009 extracted from www.1Malaysia.com.my) 

 

 Domestic tourism is indicated as local travel inside its own country with the purpose of visiting 

blood relations and friends or for the purpose of traveling for relaxation (Ndlovu, Nyakunu, & Heath, 

2010). The fact that Malaysia is a country that has high potential in advertising local attractions such as 

local foods and events could attract more budget travellers. Domestic tourism was able to sustain 

economic growth in the country by supporting local attractions when able to attract international or 

budget travellers to travel in Malaysia.  

 

The rise of mobile technologies drove both manufacturers and solution developers to create 

new and talented apps employing mobile technologies, allowing them to compete with current 

corporations. Furthermore, using mobile technology and mobile devices in the tourism industry has 

proven to be useful (Kim and Kim, 2017). In addition, the goal of constructing this Unity as 

Malaysian.com website is to make it easier for all tourists from international and local to get information 

about Malaysian culture, resources, location, competition, and others. Therefore, Cultural heritage 

tourism is one of the tourism branches that has long contributed to the appeal of the tourist destination 

and functions as a significant marketing tool to attract tourists with special interests in heritage and arts. 

Cultural heritage tourism has grown as a viable form of alternative tourism among both foreign and 

domestic tourists in Malaysia. Malaysia's ethnic diversity has resulted in a variety of indigenous 

knowledge disciplines, including architecture, handicrafts, traditional costume, music, and dance, all of 

which show a colorful background and a mingled culture. (Ismail, Masron, & Ahmad, 2014). Realizing 

the important of this market segmentation thus, this paper intends to sell Malaysian multiculturalism, 

cultural diversity, and natural resources.  

 

2. METHOD & MATERIAL 

The variables of interest in this study were secondary data that were collected in each state of 

Malaysia. Each state has its own travel destinations and themes of tourism development to acknowledge 

and expose to the public or tourists, either local tourists or international tourists. The process of 

developing this project innovation to develop the application or website is divided into 5 main phases 

as follows:  

 

a) Phase 1: Discovery (Information search and data gathering)  

For phase 1, the researcher is required to gather information about the project. Both methods 

primary and secondary data have been used for collecting information. Among the method 

used for primary data is observation the researcher needs to find the specific content. This 

phase also looked at issues and problems faced by tourists or travellers to travel.  
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b) Phase 2: Planning and Design (Selection Theme and Content) 

This phase was conducted to ensure the product going through all the processes involved. This 

step involved on product development involves idea generation and screening of the product 

among the innovators to seek the relevance and the need of the product to be introduced to the 

market. The themes of this project were created and there were six themes. 

 

 

 

 

 

 

 

 

 

 

                         

Figure 1. Six themes in Unity as Malaysian website and Apps. 

 

c) Phase 3: Production (Product Development)  

The main website and application were created to support the data collection for each state.  

 

d) Phase 4: Evaluation and Improvement (Testing and Feedback)  

As for this project, an online survey has been used using a platform called Google Form. This 

method is used to figure out the perceptions regarding the Unity Malaysian website and app. 

Google Form is a free online tool that allows you to collect information easily and efficiently. 

The forms are integrated with Google spreadsheets therefore we can access a spreadsheet view 

of the collected data. Google forms stores the feedback received so we can analyze it in detail.  

 

e) Phase 5: Launch and Project Completion   

All aspects have been considered and changed to meet the objectives of the study to be 

achieved. each product has been improved according to the feedback and desires of the users. 
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Figure 2. Unity as Malaysian website. 

 

3. FINDINGS 

The result found that most respondents agreed that this website and app were created. Based 

on the open-ended questions distributed to the respondents, 83% of the respondents claimed that Unity 

as a Malaysian website and app is very useful (refer to Figure 3) in the traveling and planning process. 

Another 58% of the respondents are satisfied with the Apps and the user-friendly interface of the Apps. 

This is shown in Figure 4 below.  

 

 

 

 

 

 

Figure 3. Usefulness of Unity as a Malaysian website and app. 

 

 

 

 

 

 

Figure 4. Satisfaction of Unity as a Malaysian website and app. 

Travel is among the fastest growing industries today, growing faster than the global economy. 

Within it, the online travel app market is rapidly reaching the incredible size of one Trillion USD, 

chipping away at the offline and travel agent market shares along the way. The high smartphone 
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penetration rate introduced a new era in online travel, in which apps are gradually taking the lead in 

online booking. For online travel services, this new era introduces a number of opportunities and quite 

a few serious challenges. The advantage of Unity as a Malaysian website and app is that tourists can 

explore more places at a lower cost. The application provides all the information about the famous 

attractions and restaurants in each state of Malaysia. With just one click on the app, visitors can enjoy 

more attractions and restaurants. In addition, the app introduces the culture and events of each state, 

which can save a lot of time for them without searching the information on Google. 

 

4. DISCUSSION 

On our website, we divided it into 7 buttons, are Home, General Cultures in Malaysia, Culture 

for every Zone State in Malaysia, Services, Competition, Application and Contact Us. When visitors, 

click the button home, they will find out about us and why we want to build the website. That’s where 

we make them interested by letting them view the homepage and services provided there. Second, for 

the general cultures button, we serve information about Malay, Chinese, and Indian cultures in 

Malaysia. Furthermore, we divided into 4 zones for every culture in Malaysia which is North Zones, 

South Zones, Eastern, and Borneo Zones. For services, we divided the section into 4, which are culture 

classes, cultures, shops that sell authentic cultural items, and cultural employees. The application button 

is for the locals who are interested to join us for every cultural activity. Not to forget about the Contact 

Us button where visitors can ask anything if they have any inquiries or questions. For every culture in 

states of Malaysia, visitors get to know more about the races or tribes that existed, traditional food, 

language that they spoke, traditional dance, traditional clothes, traditional games, celebrations, cultural 

places for tourist to go in that state and famous shops for traditional items in Malaysia states. 

Unity as a Malaysian.com website was created with a lot of importance in mind, especially for 

tourists. This is stated because it greatly simplifies and saves time for all users when using our website. 

Users do not need to open google or any websites; instead, they can use Unity as a Malaysian website 

to view all travel activities/ food/ culture/ resources/ place/ competition/ location in Malaysia. The 

following point to note is that our website is solely dedicated to everything in Malaysia. This is due to 

the fact that we discovered that tourists/users are unable to identify any travel location/place that exists 

in Malaysia. As a result, our innovations in the tourism industry will aid in the resolution of consumer 

issues. In addition, we provide jobs opportunities for the locals who have more experience with the 

local traditional culture. Their knowledge is not wasted but they can share and teach the visitors about 

the specialty of culture and also, they can gain profits from it. Lastly, the traditional culture would not 

fade because everyone can learn from the classes provided in the website. There are many variations of 

classes such as, traditional dance classes, traditional games, learn traditional languages and many more 

that would lead to visitors wanting to know more about Malaysian culture. 

 

5. CONCLUSION 

It is beneficial for a country like Malaysia to have marvellous cultural tourism resources that 

are readily available to be explored by tourists. Travel is among the fastest growing industries today, 

growing faster than the global economy. Within it, the online travel app market is rapidly reaching the 

incredible size of one Trillion USD, chipping away at the offline and travel agent market shares along 

the way. High smartphone penetration rate introduced a new era in online travel, in which apps are 

gradually taking the lead in online booking. The most significant increase in online travel belongs to 

the Online Travel Agent (OTA) category. In this Unity Malaysian website and app, we have provided 

travel agents with more travel facilities information for tourists. OTA is leading the way in mobile apps, 

with almost half of all OTA bookings done via mobile devices today. Travel apps, however, are not 
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only used for making reservations. 80% of travellers search for trips using their apps, even when the 

actual booking is made elsewhere. In addition, mobile apps provide a variety of other services – check-

in, price drop alerts, boarding passes, booking vouchers, reservation updates, and many more. 
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Abstract: Rapid advancement of technologies and modern architecture also has imposed a risk overshadowing 

traditional kinds of learning architecture especially learning heritage including valuable arts and craft, traditional 

woodcarving. Woodcarving is a significant and valuable craft in Malay vernacular architecture with no architectural 

elements. Instead of lack of awareness, there is a very little work done in order to document and research the elements 

of woodcarving namely motifs, pattern, source, decorative manners, incision and philosophy in heritage buildings 

inasmuch of limited time, money and commitment. Therefore, this project was aimed to designed a cool, stylish, 

functional and impactful flash drive as one effort to preserving heritage building alongside keeps this traditional 

woodcarving arts and craft alive from generation to generation. Flash drive is a small electronic device containing 

flash memory that is used for storing data or transferring it to or from a computer, digital camera. It is a growing 

trend among people nowadays to utilize this device for storage, supplementary backups and also transferring 

computer files. Over recent years flash drive usage has gained great popularity and evolved into one of the most 

essential methods for files storage to minimize the computer drives in order to increase the productivity of the 

computer. Since this becomes trends among people to have at least one per person, the production of this flash drive 

has increased and being sold with various types of designs. therefore, this project aims to implement the design of 

traditional malay woodcarving into the flash drive as one of the effort to highlight these valuable arts. This project 

will be able to deliver various benefits for instance, preserving this heritage arts, educate community on malay 

woodcarving, reference for future research regarding this arts, and for the educational purpose about the traditional 

heritage of Malaysia. 

Keywords: woodcarving; flash drive; Istana Tengku Long. 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. INTRODUCTION 

Flash drive is a small electronic device containing flash memory that is used for storing data or 

transferring it to or from a computer, digital camera. It is small external device that plugs into laptop, 

camera or phone in order to save digital data. The facts that everyone will face how much of bummer 

when it comes to technology fails or lost an important essay or misplaced hundreds of photos is 

undeniable. Therefore, this flash drives are external, it is count on always having a tangible way to 

access files from anywhere and anytime it is needed.   This innovation was aimed to merge between 

this electronic devices and design of traditional woodcarving to appreciate and highlight these arts into 
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nowadays generation. Current design of flash drive that emphasizes lightweight and small enough to 

attach to lanyards or keychains to bring them easy to go. As the technology advances, its become the 

trends to custom the flash drive according to their taste and technology adaptation and hence slowly 

the identity of origin will be forgotten same goes to this valuable arts and craft, traditional 

woodcarving. Therefore, this project was conducted with the objectives to set a reference for student, 

researchers, academician, and tourist that interest in learning this valuable gems. Besides, this 

innovation is like a little effort for preserving and conserving traditional and heritage building from 

being forgotten. Lastly, this project was conducted to educate community to appreciate and keeps this 

traditional arts alive by merging this traditional woodcarving design into a flash drive.  

 

2. METHOD & MATERIAL 

This project was initiated to produce flash drive design with flexibility in mind. Firstly, a field 

survey has been conducted to Istana Tengku Long in order to documented the ornamentation at the 

palaces. The outcome from the site visit was then translated into 2d drawings by using Cad Software 

which later will be exported into pdf file in order to meet with the requirement from the laser cut 

machine. the drive then was translated with the customs carving that inspired from the palace itself. 

This innovation is suitable to be utilized in creating the momental for heritage building especially the 

one that have been demolished and this can be considered as one ways to keep it alive. This new 

invention of carving drive also draws upon its aims to contribute to appreciation of architectural 

heritage inasmuch indirectly, users will be attracted to dig deeper on woodcarving whenever they own 

this flash drive. 

(a)                                                                                                        (b) 

 

 

 

 

    

 

 

Figure 1. The examples of current flash drive designs 

Figure 2. (a) 2D cad from Cad software was exported to pdf file (b) The carving drive after it was engraved using laser 

cutter machine  

Source: Author (2022) 
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3. FINDINGS 

                   (a)                                                                                                             (b) 

 

3.1 Istana Tengku Long 

Traditional timber royal palace that located at Kampung Budaya Terengganu, Istana Tengku 

long was selected as case study as cited by (Zulkifli, 2007) traditional Malay royal palaces were 

prominent landmarks. Traditional Malay Royal Palaces played an important role in creating the 

architectural and cultural identities of local communities, and are hence linked to royal families effects. 

Istana Tengku Long has Malay Vernacular Architecture style and the structure of the palace is based 

on ‘Rumah Limas Bungkus’ or The House with Covered Pyramid Shaped Roof. This type of 

architecture originated from Britain and the Netherlands. At the beginning of 17th century the Riau 

archipelago established the style and was brought to Terengganu that uses Rumah Limas Bungkus 

structure as Istana Tengku Anjang and Istana Kolam. This palace was selected due to its history and 

availability of woodcarving at the palaces and considered as heritage building. “Heritage building” 

means and includes any building of one or more premises or any part thereof or structure or artifact 

which requires conservation or preservation for historical or architectural or artisanary or aesthetic or 

cultural or environmental or ecological purpose and includes such portion of land adjoining such 

building or part thereof as may be required for fencing or covering or in any manner preserving the 

historical and architectural and aesthetic and cultural value of such building. In traditional Malay 

vernacular palace architecture, woodcarvings was functioned to embellish hierarchy of space, wealth, 

social status and power for the peoples to see (Nurhana et al, 2020). There is an evident that the art of 

woodcarving is applied in an attempt reflects the phenomenal aspect of reality in a way that might be 

able to grasp the inner meaning behind the piece of art itself. Each art as applied in an artistic 

woodcarving has representative significance and the symbols in art play an important role in the design 

of art (Shamsidar et al, 2014).  

Figure 3. (a) The woodcarving at Istana Tengku Long that was chosen for this innovation (b) The woodcarving then 

translated into 2D drawing using Cad Software 

 Source: Author (2022) 

Figure 4: Istana Tengku Long from perspective view (Measured drawing, 2022) 
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3.2 Traditional Woodcarving at Istana Tengku Long 

In traditional Malay culture, there has always been a keen interest in the traditional art of 

woodcarving, even before the arrival of Islam. It is deemed as an architectural element that was used 

and designed to express the respect for Malay culture as its structure and complexity of design in the 

ornamentation serves as a symbol of high society status of a community.The carved panel was created 

for kings with the highest design qualities to represent values and status (Siti Aisyah, Azli & 

Normaisarah, 2022). Woodcarving is a process that requires the ability to transform a solid plank or 

block into relief and non-relief components, which is learned through apprenticeship. Woodcarving 

arts were prominent in palaces and homes of wealthy Malays. From the field survey, If viewed from 

the outside, this palace is not that impressive, but if we go inside and climb the four steps that lead to 

the wide balairong (central room), we will be faced with carvings that resemble a display of the 

creativity of Melayu craftsmen. According to Mr. Abdul Latif bin Long, most of the carvings in this 

palace were made by his father, Mr. Long. This has been certified true by Encik Wan Su bin Othman, a 

famous sculptor in Alor Lintah, Besut.  

Each partition between the rooms has decorated nets around the four walls and each piece of 

carving is different. The ornaments around the King's private rooms are among the most delicate of his 

creations, including square decorations with four layers of carved leaves and branches which is a very 

unusual result of carpentry, which is called 'silap empat lapis'. It also contains carved pieces that 

combine calligraphy with leaf designs called 'Ayat Nasrun’. 

 

Figure 5. The floor plan of Istana Tengku Long. Source: Measured drawing (2022) 

Figure 2. The application of woodcarving at Istana Teng Long. Source: Measured drawing, (2022) 
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4. DISCUSSION 

This innovation of carving drive produces an electronic device that implementing woodcarving 

design from Istana Tengku Long. It is suitable to use for create a heritage building that have been 

demolish and keep it alive all the time. It can be as a reference to researchers that interested to conduct 

on certain detail especially on woodcarving study. Therefore, this new invention of carving drive draws 

upon its aim to contribute to appreciation of architectural heritage. Indirectly, this carving drive users 

will be attracted on woodcarving motif and its application. 

 
Figure 3. Example of carving drive that implementing woodcarving elements at Istana Tengku Long. 

Source: Author (2022) 

 

With social media taking over the world, it is critical to be able to use these channels to 

distribute your material to the people. Technology visualization has a lot of potential in educate 

community on traditional crafts and keep it alive within time. Aside from giving people a glimpse of 

what woodcarving design and its motifs, this carving drive is a terrific approach to sell an electronic 

device that also benefits all typs of people. This carving drive can be a source of income alongside as 

one of the effort to preserve this valuable heritage and arts from being forgotten. 

 

5. CONCLUSION 

The carving drive is invented where the users can customs design by taking references from 

the traditional woodcarving and avoid from using current trends of design. This project can later be 

expanded on a larger scale. It is developed as an effort to merge the traditional to an electronic device 

so that this traditional crafts will not be depleted from generation to generation. This also helps in 

preserving and conserving the traditional elements that located at Istana Tengku Long alongside 

educate community on this traditional crafts especially for new generation. 
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Abstract: Despite the fact that there have been many innovative and creative teaching pedagogies in recent 

education, Malaysian higher educational institutions still use a traditional learning method. In traditional 

classrooms, the lack of interaction between lecturers and students has an effect on students' learning outcomes. Due 

to instructors' inability to deliver videos effectively in a flipped classroom, students are unable to focus and 

understand important concepts about the topics. As a result, the purpose of this study was to the impact of micro-

lecture approach on students’ achievement in a flipped classroom environment. A two-group post-test-only 

randomized experiment design was used to examine a sample of 80 students taking an Information and 

Communication Technology (ICT) course at a Malaysian university. Students were divided into two groups: a quiz-

based micro-lecture (experimental group) and a discussion-based micro-lecture (control group). Using various 

online learning tools (Edpuzzle/Padlet), both groups watched and finished the tasks. Prior to class, at the appointed 

time, students viewed the video lecture. In the following period, they participated in active learning activities. Every 

week after the lesson, the students took a post-test on the subjects they had just learned. An independent samples t-

test demonstrated a significant difference in student achievement between the quiz-based micro-lecture group. The 

results suggested that the quiz-based micro-lecture improve student learning. The study's contribution is a clear set 

of guidelines that can help other teachers create and implement the micro-lecture method in a flipped classroom 

setting to enhance students' learning outcomes. The study's findings have commercialization potential in certain 

ways. The micro-lecture approach can have a positive impact on the target audience's learning outcomes. It is not 

only appropriate for the educational field, but also for other sectors such as research and development, as well as 

business and marketing, because it can provide customers with concise, clear information. 

Keywords: Micro-lecture; Flipped Classroom; Students Achievement 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. INTRODUCTION 

Malaysia's Education Blueprint 2013-2015 includes a national curriculum that aims to develop 

active thinkers, communicators, and team players among Malaysian students. In Malaysian higher 

education, the primary trend of teaching and learning is critical (Grapragasem, et. al, 2014). Teachers 

can use electronic media to implement learning activities, making information and communication 

technology (ICT) an important tool for transmitting knowledge and information in higher education. 

Despite the fact that many public and private colleges and universities in Malaysia still use the 

traditional method, e-learning, blended learning, and virtual classrooms are gaining popularity. As a 
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result, curricula at colleges and universities must ensure that graduates have the necessary skills and 

knowledge to meet current and future industry demands. 

The flipped classroom has become increasingly popular in recent years, particularly during 

Covid -19, to assist students in developing 21st-century skills (Latorre-Cosculluela et al., 2021). The 

inverted classroom (Christensen et al., 2013; Johnson & Renner, 2012; Lage et al., 2000; Nwosisi et al., 

2016) is a blended learning approach in which students watch multimedia video lectures before class, 

followed by interactive exercises and activities in class (Christensen et al., 2013; Johnson & Renner, 2012; 

Lage et al., 2000; Nwosisi et al. Educators from various educational levels and contexts have 

participated in a flipped classroom study, with numerous studies already completed to assess the 

effectiveness of the flipped classroom (Karabulut-Ilgu et al., 2017; Mandasari & Wahyudin, 2021; Sergis 

et al., 2018). 

In a flipped classroom, an online learning platform is combined with a face-to-face learning 

environment. As a result, online video has emerged as one of the most crucial components of this 

method for use as online learning materials. The micro-lecture method is appropriate in a flipped 

classroom setting. A micro-lecture lasting 60 seconds to three minutes does more than introduce key 

terms and concepts in a learning topic (Shieh, 2009). According to Educause (2012), a micro-lecture is a 

brief audio or video presentation that focuses on a single, well-defined topic. According to Sweet (2014), 

using micro-lectures in a flipped classroom is gaining popularity. Furthermore, the micro-lecture is an 

effective method that can be used in a variety of settings, such as face-to-face instruction, blended 

learning, and online learning. Similar to this study, Liu and Xu (2014) define a micro-lecture as a method 

of using video as the primary barrier to record important teaching and learning contents both inside 

and outside the classroom. According to recent studies, micro-lecture is a modern technology product 

because it is a pedagogy that can capture students' attention, facilitate learning, and improve academic 

achievement (Han, 2019; Tianjiao, 2020). 

 

2. METHOD & MATERIAL 

This study is a quantitative investigation into the impact of the micro-lecture approach on 

students' academic achievement in flipped classroom environment. Due to the study's emphasis on 

quantitative data, the materials and instruments used were the pre-class micro-lectures, learning 

activities during and after class, and the post-test. An 80-student sample taking an Information and 

Communication Technology (ICT) course at a Malaysian university was studied using a two-group 

post-test-only randomised experiment design. The students were divided into two groups at random 

and given either the experimental group, which received a micro-lecture with quizzes, or the control 

group, which received a micro-lecture with discussions. Both groups viewed the micro-lecture prior to 

class and participated in educational activities during class. Both student groups watched the micro-

lecture on a different learning platform. This study covered the subjects of Bloom's Taxonomy, Gagne's 

Nine Events of Instruction, Instructional Design Principles, Technology Competency Standards, 

Understanding and Avoiding Plagiarism, and Open Educational Resources. A test was given for each 

subject to gauge how well the students understood it. Ten multiple-choice questions pertaining to the 

lecture topic made up each test. Following the lesson in class, each test is completed. 

Before class, students who participated in the micro-lecture approach based on quizzes 

watched them on Edpuzzle, while those who participated in the micro-lecture approach based on 

discussions watched them on Padlet. This study includes a multiple-choice quiz and short answer 

questions in the micro-lecture. Students must respond to the questions before moving on to the 

following slide. As a result, it is referred to as a quiz-based micro-lecture rather than a discussion-based 

micro-lecture, which is a typical video with a discussion. In this study, a form of micro-lecture was 

created using a video recording of ICT topics displayed on a computer screen along with audio 
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narration and images. A micro-lecture with identical content to classroom lectures is prepared at a 

slower, more deliberate pace. Along with their classmates, they took part in educational activities in 

class. Each student in each group was required to take a post-test after the topic was introduced. The 

researcher obtained quantitative data (test results) from the students, combined sets of data, and 

developed meaningful interpretations to address the research questions. The results of six tests were 

subjected to quantitative data analysis. SPSS software was used to compare students' achievement 

between the two approaches by using descriptive and inferential statistics. 

 

3. FINDINGS 

As a result, there is a significant difference in student achievement for students in quiz-based 

micro-lecture (M=456.00, SD=31.61) compared to students in discussion-based micro-lecture (M=382.00, 

SD=30.73; t (80) =10.62, p=.00, Cohen's d=2.40). Effect sizes are defined as the average percentile standing 

of the average experimental participant in comparison to the average control participant. Overall, effect 

size 2.00 is considered large as d 0.8. According to Cohen (1988), an effect size of 2.00 meant that the 

mean of the discussion-based micro-lecture was at the 97.7 percentile. The value of 97.7%, for instance, 

indicates that for an effect size of 2.00, the average learner in the quiz-based micro-lecture would 

perform better than 97.7% in the initial discussion-based micro-lecture. Effect sizes are expressed as a 

percentage of the scores from the discussion-based micro-lecture and the quizzes did not overlap. A 

non-overlap of 81.1% in the two distributions in this case is indicated by the effect size of 2.00. As a 

result, there is less overlap between the distributions, which means a larger effect size. This study's 

findings show that in a flipped classroom environment, students who use a quiz-based micro-lecture 

approach outperform students who use a discussion-based micro-lecture approach on tests. 

 

4. DISCUSSION 

Many studies agree that assessment is critical in this case of online learning. According to 

McKimm et al. (2003), the online quiz was a critical component in online learning environments. Walker 

et al. (2008) also used an online quiz to help students identify understanding gaps. Both Chen and Tsai 

(2009) and Dermo (2009) agreed that an online quiz could help students improve the quality of their 

work. Furthermore, an online quiz, according to Yilmaz (2010), encourages higher-order thinking skills 

and a better understanding of the lesson. As a result, students benefit greatly from the quiz-based 

micro-lecture. 

This study highlights the use of a quiz-based micro-lecture approach in an online learning 

environment. This study's findings are comparable to previous studies because the quiz-based micro-

lecture approach can improve students' achievement in learning processes.  Johnson-Glenberg (2010) 

claimed that quizzes that were integrated into lecture videos (also known as "in-video quizzes") were 

beneficial because they enhanced students' learning. Additionally, multimedia modules with 

integrated quizzes helped students significantly improve their performance, according to Chen et al. 

(2010). Additionally, according to Roediger and Butler (2011), in-video quizzes encouraged students to 

test their comprehension of the subject matter, which might increase long-term retention. Similar to 

this, Gikandi et al. (2011) asserted that an embedded quiz could be used for both teaching and learning. 

The micro-lectures might also include assessment. According to Bouwmeester et al. (2013), formative 

assessments and micro-lectures can be used together to monitor students' progress in their learning 

processes. Additionally, Vural (2013) asserted that using a video-based environment tool with 

embedded questions improved students' learning outcomes and achievement. Furthermore, students 

explore learn and gain more pertinent knowledge and information through micro-lecture with quizzes 
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(Monserrat et al., 2014). As a result, a quiz-based micro-lecture is a useful tool for assessing students' 

progress during the teaching and learning processes. 

The online quiz has a significant impact on teaching and learning. The findings of this study 

are consistent with previous research, as several researchers discovered that students who participated 

in online assessments performed better on their final exams (Angus & Watson 2009; Dobson 2008; 

Gaytan & McEwen, 2009; Kibble et al. 2011). Students in the quiz-based micro-lecture performed better 

on post-tests than students in the discussion-based micro-lecture. Because the students must answer a 

variety of quiz questions while watching the micro-lecture, they understand the material better than 

the control group. 

This study found that implementing micro-lectures in a flipped classroom environment can 

improve students' achievement by allowing them to actively participate in the learning process. 

Students gain prior knowledge through a micro-lecture before class and can engage in learning 

activities with their peers during class time (Han, 2019; Tianjiao, 2020; Wu, 2018). The flipped classroom 

method, according to Ahmed (2016), allows facilitators and students more time in the classroom to ask 

higher-order questions and receive immediate feedback. The students in this study were able to 

socialise with the lecturer and their peers in class after learning the quiz-based micro-lecture before 

class. Aside from that, using micro-lectures in a flipped classroom environment is a good educational 

idea. 

 

5. CONCLUSION 

This study can be used as a benchmark for lecturers in higher education institutions who want 

to improve their learning practises, as well as guidelines for making the learning environment more 

meaningful to students. The guidelines for designing and developing quiz-based micro-lectures in a 

flipped classroom setting could be used as a guide to assist lecturers in combining quiz-based micro-

lectures outside of class with active learning activities in class. The study's findings have 

commercialization potential in certain ways. The micro-lecture approach can have a positive impact on 

the target audience's learning outcomes. It is not only appropriate for the educational field, but also for 

other sectors such as research and development, as well as business and marketing, because it can 

provide customers with concise, clear information. 
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Abstract: The development of the world’s information and communication technology makes learning Arabic 

easier and more flexible and.  Therefore, it would be a great loss if this flexibility is not utilized at its best. This is 

where the comic ‘Kaifa Haluka’ comes into the picture of classroom learning settings.  The bilingual application in 

the comic, which are Arabic (in transliteration) and English language, has given a fresh and impactful insight in 

teaching and learning process (PnP).  Based on the results of the survey, this ‘kaifa haluka’ comic has managed to 

student’s language learning and give positive results in Arabic language learning especially terminology and basic 

phrases learning.  The interactive element with the use of Qr-Code as a way to access video also makes it as an 

advantage and carries a novelty element. This comic has gone through the presentation phase in the Invention, 

Innovation & Design (SIID) Staff at UiTM Kelantan and won the best invention and commercial product award.  

It was also presented at the Invention, Innovation & Design Exposition (iiDEX) in Shah Alam.  The contribution 

can be seen when it received a positive response by UiTM Kelantan students as a learning aid and has gone 

through the commercial stage for foreign users such as Arabic language teachers and the public. 

Keywords: Arabic language learning; innovations, interactive learning; ‘kaifa haluka’ comic 
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1. INTRODUCTION 

 Smith (2006), said that comics are a combination of text and illustrations that have the power 

to assist excellent students in learning as well as developing strong imagination. Illustrations act as a 

clue to what is presented in the text (Nor Sakinah, 2015). In line with that, comics are a tool that has 

the potential to be used for language teaching and learning at all levels. The findings of a study by 

Abdul Halim & Norshidah (2017) entitled 'Use of Comics in Teaching towards Communication Skills' 

shows that there is an increase in students’ communication during the teaching and learning process 

in the classroom with their teachers and peers. According to them, the use of comics as a teaching aid 

seems to help improve the level of communication skills. In addition to raising interest and focus on 

the lesson, the use of comics also manages to change some of the perceptions about learning by using 

a theme and fun method in the classroom.  



APS Proceedings Volume 1 

 

195 

 Mc Cloud (1993) explains in the book entitled Understanding Comics that by using comics as 

a medium we could be attracting the interest of readers because it is easier to comprehend. Its usage 

at this moment are more than being a leisure reading material, it also acts as an effective learning aid 

to facilitate a better learning experience. According to Gene (2003), the use of comics has its benefit on 

education by enhancing the learning motivation, provides visual stimulation, improves the medium 

of instruction, very popular, and develops thinking skills of the students. He explained that this 

motivational feature is related to the human natural attraction to pictures that serves to record and 

maintain students’ interest. It is in line with studies done by Abdul Murad (2013) which states that the 

aspects of motivation can be improved by providing material for learning in the form of comics that 

matches the students’ learning style based on their cognitive ability.   

 McVicker (2007) through his study entitled Comic Strip as a Text Structure for Learning to 

Read offers a method by making comic strips as a tool for reading skills. According to him, the 

importance of visual literacy must be acknowledged by making an effort towards improving them. 

Hence, comics could be used as a tool to develop the skills of visual literacy because it can act as 

another alternative source to reading materials. Besides that, a study entitled Connecting Through 

Comics: Expanding Opportunities for Teaching and Learning by Bolton Gary (2012) states that the 

challenge now is for the teachers to create meaningful lesson for the students who are facing abstract 

learning content. In line with that, he describes on how comics can facilitate learning through 

alternative learning strategy that includes cognitive aspects, motivation, and information processing.  

 Havva Yaman (2010) in her article, Cartoons as a Teaching Tool: A Research on Turkish 

Language Grammar Teaching, also discusses the needs for 21st century students to possess 

communication and critical thinking skills. According to her, ideas from students must be presented 

not only through writings but also communication technology. She also adds that cartoons and comic 

books can be good medium for 21st century classroom teaching. Conclusively, comic books have the 

potential to enhance the teaching and learning process and improve language skills of students. Nor 

Sakinah (2015) found that the use of Arabic language comic books had improved students’ 

achievement and received positive perceptions from them. This proves that using comic books in 

Arabic language learning creates interest among the students to learn the language. 

 

3. PROBLEM STATEMENT 

 One of the major challenges faced by many students learning second language (L2) in 

academic environment is the lack of usage of the language. (Abdul-Hakeem Kasem, 2016: 41). 

Learning second language requires commitment, practice, appropriate methodology to understand 

the foundation of the language and other relevant factors (Muhamadul Bakir, 2007:61). In accord with 

the statement, Kaifa Haluka is used to generate interest among the students to learn Arabic language. 

According to Muhamadul Bakir (2007: 62), teaching Arabic is not an easy task because the language 

teachers need to put major effort in improving and simplifying the teaching and learning activities. 

 

4. METHOD  

Data for this study was collected using questionnaire which was distributed to 127 

respondents who were students of UiTM Kelantan who took Arabic language courses (TAC101 & 

TAC151) as their elective subjects. TAC101 (Arabic language Level 1) and TAC151 (Arabic language 

Level 3) are elective courses offered to diploma students. The questionnaire was developed using 
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Google Form app to ease the data analysis process. The findings of this study are discussed in the 

next section. 

 

5. ANALYSIS AND DISCUSSION 

There were 127 UiTM Kelantan students who participated in this study. The analysis is 

carried out based on 2 major aspects Usefulness and ease of use of KKH. 

   

   Figure 1. Analysis of Usefulness of KKH  

5.1 Analysis on the Usefulness of KKH 

Figure 1 shows the results of a survey on the usefulness of KKH. A total of 89 respondents 

(70.08%) believed that the use of comics improved their Arabic language learning achievement. While 

20 (15.75%) and 18 (14.17%) respondents respectively viewed this comic has a positive effect and can 

be used as an effective medium. In addition, 99 respondents (77.95%) thought this comic was useful 

in learning Arabic followed by 16 respondents (12.60%) and 10 respondents (7.87%) who were 

positive with this medium of learning the Arabic language. Nonetheless, only 2 respondents (1.58%) 

are still sceptical about the usefulness of the comic. Overall, none of the respondents thought that the 

use of comics did not have a good effect on their Arabic language learning.   

  

    

   Figure 2. Analysis of Ease of Use of KKH 

5.2 Analysis on the Ease of Use of KKH 

Figure 2 shows the data on the ease of use of KKH. 75.59% or 96 respondents strongly agreed 

that the use of QR Code facilitates the reading process. It is followed by a total of 20 respondents 

(15.75%) whom perceived that it was an easy application to use. While 11 respondents (8.66%) 

responded not sure about the ease of use of KKH. Based on observation, the ease of use was assessed 

based on the interactive aspects applied in the comic. This shows that the use of the comic is at a 
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satisfactory level. One of the reasons is because the reading of KKH not only bound to reading per se 

but the application interactive concept that comes along with the comic. A majority of 98 respondents 

(77.17%) strongly agreed that KKH to facilitate their Arabic language learning. This is followed by 17 

(13.39%) and 11 (8.66%) respondents respectively agreed that KKH is a positive tool in learning 

Arabic. There was one respondent (0.78%) who stated that the comic is useless. Nonetheless, it can be 

concluded that KKH can facilitate the readers to learn the Arabic language. 

 

6. CONCLUSION 

The results of the survey show that the use of KKH can improve the learning of Arabic 

language among the students, especially the students at UiTM Kelantan. Most of the students viewed 

KKH as having a positive effect and can be used as an effective medium in their learning of the 

language. In terms of ease of use, students strongly agreed that the use of QR Code facilitates the 

reading process because it is easier for them to use. The ease of use is assessed based on the 

interactive aspects applied in the comic. In conclusion, most students strongly agreed that KKH is an 

instrument that can be employed in learning the Arabic language. 
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Abstract: The sterilizer is an important tool for maintaining the cleanliness of goods. This sterilizer is based on 

Arduino, UV-C LED and trash can. The purpose of this product is to sterilize items using a UV lamp in a closed 

place. This tool works by detecting an object with a distance of about 30 cm using an Ultrasonic proximity sensor, 

from detection. The sensor sends a signal to the Arduino which instructs the servo to activate until the cover can be 

opened. Then the user puts the item into the sterilizer (the cover remains open for a predetermined time, then closes 

automatically). After closing, Arduino turns on the UV-C led, at that time the sterilization starts after the 

sterilization has finished, the cover will be opened and the user can take the sterilized item, after that the can will 

close by itself. Ergonomically, this sterilizer is safe to use because sterilization is carried out in a closed room and the 

UV-C LED does not cause irritation to the skin. This innovation is a solution to prevent the spread of germs, keep 

items clean from bacteria and safe to use. 

Keywords: smart sterilizer; Arduino; UV-C LED; ultrasonic proximity sensor. 
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1. INTRODUCTION 

Sterilization using UV-C led is a common tool in users to clean goods from bacteria. According 

to the US Centers For Disease Control and Prevention, Sterilization means "the use of physical or 

chemical procedures to destroy all microbial life, including highly resistant bacterial endospores". The 

type of sterilization found is using UV-C LED. This type of LED is the best solution to use because it 

can kill germs by damaging cell membranes and changing DNA/RNA. 



APS Proceedings Volume 1 

199 

 

Figure 1. Smart UV Sterilizer 

 

2. METHOD & MATERIAL 

The main body part of the Smart UV Sterilizer is a plastic trash can measuring 23cm x 25.5cm 

(Diameter x Height) then fitted with an Ultrasonic Proximity Sensor, Servo Motor, Ultraviolet Led Ray, 

16x2 LCD, DPFlayer, and Speaker. Arduino Uno R3 Microcontroller.  

 

Figure 2. Internal Connection of the Smart UV Sterilizer 

3. FINDINGS 

What we want to improve in the future for this product is the need for sensors that can detect 

or calculate how many people actually use the smart UV sterilizer when it is turned on, so that we can 

find out how many people have used the SMART UV sterilizer after turning it on. 

 

4. DISCUSSION 

All components for smart uv sterilizer have been successfully assembled as shown in figure 3. 

This tool is ready to be used to sterilize goods. 



APS Proceedings Volume 1 

200 

1. If the ultrasonic sensor detects an obstacle or object in front with a distance of about 30 cm or 

less, the tool will automatically open with the duration specified in the programming. 

2. After opening, the user usually enters the item they want to sterilize. 

3. Then the sterilizer will close automatically. 

4. The sterilization process takes place with the duration specified in the programming. 

5. The process is complete, the sterilizer will automatically open. 

6.  after taking items that have been sterilized, the sterilizer will automatically close again. 

 

Figure 3. Assembled of Smart UV Sterilizer  

 

5. CONCLUSION 

Well, we can conclude that the Smart UV Sterilizer can help kill bacteria by using ultraviolet 

light and work automatically without touching the device by applying Arduino uno microcontroller 

technology. Ergonomically this product is safe to use because the sterilization is carried out in a closed 

room and the UV-C LED does not cause skin irritation. This innovation is a solution to prevent the 

spread of viruses, keep goods clean from bacteria and safe to use. Sterilization is better than using water 

to clean items because it has the potential to wet items. The collaboration between science and 

technology has actually resulted in a new breakthrough in the development of STEM-based Project 

based learning, of course, it can help facilitate experiments and be interesting, right! 
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Abstrak: Hos Auto Tarik (HAT) direka bentuk untuk mengekalkan kebersihan paip di tandas awam. HAT 

menghasilkan sistem paip anticemar melalui mekanisme auto-tarik dengan membandingkan penggunaan getah paip 

konvensional. Hos paip konvensional lebih mudah tertanggal dari kepala paip. Keadaan paip getah konvensional 

kelihatan kotor dengan lumut apabila dibiarkan di atas lantai. Hos paip yang tergantung bebas pada lantai akan 

menyebabkan paip hos bocor, HAT menghasilkan sistem hos anti cemar dan ditarik secara automatik menggunakan 

Hukum Hooke's. HAT adalah sistem untuk menggantikan paip getah konvensional sedia ada dengan 

membangunkan hos fleksibel inovasi. HAT adalah sistem paip yang teratur dengan nilai estetik ditambah sebagai 

aksesori pada tandas. Selain itu, tiada pembaziran air berlaku kerana paip ditutup secara automatik apabila picu 

tidak ditekan. Mekanisme aplikasi hos auto tarik boleh diuji dengan paip konvensional dari segi sistem dan 

kesesuaian. Sistem paip tarik automatik adalah alternatif untuk pengguna tandas awam. HAT boleh digunakan pada 

apa-apa jenis, saiz dan bentuk dinding serta mudah dikendalikan semua peringkat umur  

Kata kunci: Mekanisme auto tarik; penjimatan; nilai estetika. 

 

1. PENGENALAN 

Setiap tahun, perkembangan pembangunan semakin meningkat dengan adanya tempat 

tumpuan masyarakat daripada pelbagai negara. Malaysia merupakan salah satu negara yang tercatat 

dalam destinasi percutian yang sering dikunjungi dari serata tempat dengan adanya kawasan riadah 

yang menarik. Kemudahan tandas awam juga turut disediakan di tempat-tempat tumpuan pelancong 

ini. Proses baik pulih tandas juga sering dilakukan untuk keselesaan pengguna, akan tetapi pihak 

pengurusan sering terlepas pandang akan pengunaan paip pada tandas. Inovasi terhadap penggunaan 

alat saluran air pada tandas perlu dilakukan bertujuan untuk memberi keselesaan tahap maksimum 

kepada pengguna. Penyelenggaraan dan penyediaan fasiliti yang baik akan memberikan keselesaan 

kepada pengguna yang akan menggunakan kemudahan itu (Ahmad Taha & Mat Radzuan, 2021). 

 

2. METHOD & MATERIAL 

Idea untuk Hos Auto Tarik diambil dari Gulungan hos ditarik balik digunakan oleh jabatan 

bomba semasa proses pemadaman api. Hos yang dibangunkan menggunakan konsep yang sama iaitu 

gulungan balik selepas digunakan. 

Hos auto Tarik menggunakan spring yang dapat menarik semula paip yang dikeluarkan ke 

tempat asalnya. Penggunaan ball bearing dapat membuat gerakan putaran yang lebih efektif. Ball 

bearing boleh digunakan di dalam pebagai aplikasi yang melibatkan bahagian yang bergerak. Ia juga 
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sering diguna pakai kerana boleh mewakili radial load ataupun thrust load dan ball bearing sesuai 

digunakan kerana ia mampu menanggung beban yang tidak terlalu berat. 

Penggunaan hukum Hooke’s diaplikasi dalam membangunkan inovasi ini. Dalam mekanik, 

dan fizik, hukum Hooke untuk kekenyalan ialah suatu penghampiran yang mengatakan bahawa 

pemanjangan suatu spring berkadar langsung dengan beban yang ditambah kepadanya selagi bebanan 

itu tidak melepasi had anjalnya iaitu selagi spring tidak diregangkan atau dimampatkan melebihi had 

elastiknya. contohnya, bila suatu spring diregang ke kiri, ia akan menarik balik ke kanan. kebanyakan 

spring bergantung kepada hukum Hooke, yang menyatakan bahawa kuasa dengan yang ada pada 

spring menolak balik adalah berkadar terus dengan jarak dari panjangnya. 

Penggunaan pendakap hos auto Tarik yang dibangunkan ini dapat memberi kemudahan dan 

kecekapan penggunaan ruang dalam tandas. Bentuknya yang unik dan diperbuat dari aluminium 

menambah baik aksesori di tandas awam. Sistem Auto Tarik dan picit hos mudah digunakan iaitu 

tanpa perlu membuka pili paip. Pendakap hos boleh dipasang pada dinding tandas untuk 

menjimatkan lebih banyak ruang dengan menggunakan konsep mekanisme gulung semula. Konsep 

ini digunakan dalam merekabentuk sistem hos paip yang anti cemar dan kotor. Panjang paip yang 

dapat ditarik telah ditetapkan iaitu tidak melebihi 1.5m. 

Oleh itu, dengan inovasi Hos Auto Tarik ini dapat menggulung kembali getah paip yang telah 

digunakan bagi melindungi getah paip daripada rosak dan tercemar dan menjadikan tandas awam 

lebih selesa untuk digunakan. Secara tidak langsung Tandas awam yang bersih boleh mengelakkan 

penyebaran penyakit. Paip ini juga hanya dikhaskan pada kegunaan tandas sahaja. 

 

3. IDEA INOVASI 

Menurut Norhanis (2013), kebersihan tandas yang baik dan memuaskan mampu memberi 

keselesaan kepada pengguna untuk menggunakannya. Manakala, tahap kebersihan tandas yang tidak 

memuaskan dan berbau menyebabkan rasa kurang selesa di kalangan pengguna. Antara masalah yang 

sering di hadapi oleh pengguna apabila mengunakan tandas ialah keadaan getah paip yang kotor 

dengan lumut air di sekeliling getah tersebut. Hal ini kerana, getah paip tersebut terlalu panjang 

sehingga menjangkau bahagian lantai tandas. Di samping jenis getah paip yang berpenyangkut pula 

boleh menyebabkan penyangkut getah paip tercabut atau patah akibat penggunaan yang kerap. 

Kadangkala terdapat segelintir pengguna tidak menyangkut getah paip kembali ke tempat asal yang 

telah disediakan dan dibiarkan di atas lantai 

Selain itu, getah yang biasa digunakan akan lebih mudah mengalami kerosakan seperti bocor 

atau mudah tercabut daripada kepala paip. Hal ini dapat dilihat, kerana saiz paip terlalu kecil atau 

terlalu besar pada kepala paip tersebut. Keadaan sebegini sering dialami pada pengguna apabila 

hendak menggunakan getah paip dengan tiba-tiba hos getah tersebut tercabut dan air akan mencurah 

keluar. Kadangkala hos ini hilang dan tidak berada di tempat asalnya. 

Pembaziran sering berlaku apabila pengguna terlupa memulas kembali pili untuk menutup 

air. Penambahbaik paip konvensional melalui fleksibel hos dengan kepala paip bidet spray hos dapat 

menyekang masalah pembaziran air disebabkan terlupa menutup pili air. Pengguna perlu menekan 

picu bagi membolehkan air mengalir keluar. Sebaik picu dilepaskan, secara automatik air akan berhenti 

mengalir keluar.  Penjimatan air untuk penggunaan paip getah secara konvensional adalah kurang 

memuaskan, maka penggunaan Hos auto tarik digantikan dengan paip getah konvensional. 

Oleh itu, satu sistem paip dibangunkan supaya kebersihan berada pada tahap maksima kepada 

pengguna dengan hos telah diubahsuai menggunakan konsep flexible dan auto tarik untuk 
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penyimpanan semula selepas penggunaan. Hos hendaklah dipasang pada ketinggian yang brsesuaian 

yang membolehkan hujung hos sampai rapat ke badan pengguna semasa digunakan, tetapi tidak 

mencecah lantai apabila hos dilepaskan.Hos Auto Tarik yang dihasilkan ,akan  diuji untuk menentukan 

tahap keupayaan dari segi fungsinya. 

 

                                                     

            Rajah 1. Paip hos konvensional              Rajah 2. Produk inovasi yang telah dipasang untuk ujilari 

 

4. KEPENTINGAN INOVASI 

Hos Auto Tarik merupakan suatu system hos yang dapat menarik semula getah paip yang 

digunakan pada tandas. Dengan adanya Hos Auto Tarik ini , kekemasan pada bahagian paip di tandas 

akan lebih terjamin dari segi kebersihan kerana dapat menarik paip bergantung kepada 

penggunaannya. Hos Auto Tarik sesuai digunakan pada semua jenis tandas terutamanya tandas 

awam. Tandas awam merupakan tandas yang sering digunakan oleh pelancong yang berkunjung atau 

penduduk asal di situ. 

Oleh itu , sudah semestinya mereka menginginkan tahap penggunaan yang bersih dan selesa 

bagi tujuan tertentu. Hal ini bukan sahaja memberi impak positif atas kebersihan tandas malah ianya 

memberi keselesaan kepada pengguna yang menggunakannya. Disamping itu, pengguna juga tidak 

perlu merasa jijik apabila menggunakan paip getah yang biasanya ditemui pada tandas-tandas awam. 

 

5. POTENSI KOMERSIAL DAN PASARAN 

Pada lingkungan masyarakat moden, faktor kebersihan sering menjadi topik utama. Hos Auto 

Tarik berfungsi untuk dikomersialkan kerana ia dibangun dengan bentuk yang unik dan mudah 

dipasang. Hos paip yang digunakan dipasang terus disambung kepada sumber air di tandas. 

Kemudahan tandas yang lengkap dan baik adalah sangat selesa untuk digunakan. Kemudahan tandas 

ini mampu memberi imej yang baik sekaligus mengekalkan tahap kebersihan tandas tersebut. Orang 

ramai juga pasti menggunakannya dengan penuh berhemah. 

Kajian permintaan, penerimaan dan kecenderungan pengguna terhadap kebersihan tandas 

adalah berdasarkan beberapa faktor yang telah dikenalpasti untuk mempengaruhi tahap kebersihan 

tandas awam. Faktor yang telah dikenalpasti adalah seperti berikut: 



APS Proceedings Volume 1 

205 

  

 

 

 

 

 

 

 

 

 

 

 

Rajah 3. Faktor yang telah dikenalpasti untuk mempengaruhi tahap kebersihan tandas awam 

Inovasi fleksibel hos telah diubahsuai menggunakan konsep auto tarik untuk penyimpanan 

semula selepas penggunaan bagi keselesaan pengguna menggunakan paip yang lebih bersih dan selesa 

digunakan untuk semua peringkat umur. 
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Abstract: Space is a Mathematics topic that is difficult for primary school pupils to understand because it requires them 

to visualize the 3-dimensional shapes and 2-dimensional polygons. Augmented Reality (AR) allows pupils to see the 

visualization of 3-dimensional and 2-dimensional shapes practically. The objective of this research is to develop an 

effective AR educational tool based on UX and the identified needs for primary school pupils learning Space topic 

covering visualization of 2-dimensional and 3-dimensional shapes. ASSURE instructional design model and 

quantitative approach been used in this research. Quantitative research focused on analysed user needs for the AR 

educational tool that been developed. It involved the use of quantitative data, such as survey with questionnaires to 

understand the needs of the AR. This AR educational tool developed following waterfall method. All data were analysed 

to find the mean and were used to determine the user needs for the development of the AR educational tool. The findings 

of the research include a list of user needs and successfully developed AR educational tool based on the UX. This research 

is very important as an effort to increase pupil’s understanding of space topic and assist primary school teachers 

implement teaching sessions more effectively. 

Keywords: Augmented Reality, Space Topic, 2D and 3D, User Needs, User Experiences. 
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1. INTRODUCTION 

One of the topics that are difficult for primary school pupils is space. This topic requires the skills 

of visualizing 3-dimensional shapes and 2-dimensional polygons. Most pupils do not have good 

visualization skills. Some pupils are unable to imagine the 3-dimensional shapes and do not know how to 

answer questions related to surface area and 3-dimensional shapes (Flores-Bascuñana et al., 2019). 

Therefore, AR comes into the picture as it allows pupils to see the visualization of 3-dimensional shapes 

and 2-dimensional polygons practically. AR acceptance as a teaching and learning platform is bolstered by 

the benefit of 3D models. AR can display various 3D models and describe them in various ways and from 

distinct observing angles to pupils. This makes learning more understandable and effective (Cerqueira & 

Kirner, 2012). According to Bhausaheb et al. (2016) and Aldalalah et al. (2019) in their studies, AR can 

enhance the visual skills of pupils in education especially Mathematics, and AR is the best tool to help 

pupils improve their visual skills. 
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AR technology can help pupils who have difficulty visualizing complex learning concepts and can 

assist pupils to understand and learn new concepts in a new environment that cannot be viewed in the real 

world (Campos et al., 2010). AR helps pupils gain awareness by allowing them to have real-life experiences 

as a result of interacting with the virtual and real worlds (Arslan et al., 2020). AR also can enhance spatial 

skills as it provides better visualization hence giving them a new user experience (UX). 

 

This research was conducted to develop an AR educational tool based on the UX and identified 

user needs. UX design principles are one of the constructs included in the user needs analysis questionnaire. 

The process of developing the AR educational tool started from analyzing the user needs data until the 

successful installation of the AR educational tool in an Android smartphone, which is reported in the 

following sections. 

 

2. METHOD & MATERIAL 

ASSURE instructional design model is used as research method when researcher want to develop 

learning/education courseware with specific material and involving pupils. Figure 1 shows ASSURE design 

model used for this research.  

 

 

 Figure 1. ASSURE design model. Source: Nor Salhana Mohd Arshad, 2022.  

 



APS Proceedings Volume 1 

 208  

There were three stages of data collection implemented in this research to achieve the objectives of the 

research:  

1. The first stage was the pilot test of the user needs questionnaire. Researcher had done the pilot test 

to see the reliability of the questions in user needs questionnaire (Nor Salhana Mohd Arshad, 2022).  

2. The second stage was the distribution of user needs questionnaires to actual respondents. 

3. The third stage was the distribution of questionnaire to measure the effectiveness of AR 

educational tool. 

 

This paper discusses the second and third stages of data collection; the distribution of 

questionnaires to actual respondents of 166 pupils and 20 teachers and the distribution of questionnaire to 

measure the effectiveness of AR educational tool to 15 pupils. For second stage, the questionnaires were 

distributed to three primary schools in Kubang Pasu district, Kedah using Google Meet online platform 

due to Covid-19 pandemic. The session involving researcher, respondents, and respondent’s Mathematics 

teacher. Researcher guided respondents with the help from their Mathematics teachers to answer user 

needs questionnaire. A safe time allocation of 30 minutes was required for a briefing session from 

researcher and a questionnaire answering session for the pupils. Responses from the questionnaires were 

immediately collected after the 30 minutes was completed. Meanwhile, data collection for Mathematics 

teachers used the Google Form platform. 

Third stage data collection is the distribution of questionnaire to measure the effectiveness of AR 

educational tool to 15 pupils. The sessions were done following the ISO 25022 guideline. The sessions were 

done face to face and pupils used the AR educational tool prototype and completed 4 task using the 

prototype.  

 

3. FINDINGS 

Researcher identified the user needs that had been gathered from the user needs questionnaire. 

The result of the questionnaires was analyzed using IBM SPSS Statistic 20.0 using descriptive statistics 

method to determine the frequency and mean of user needs according to pupil’s and teacher’s views. The 

results helped researcher finalized the user needs for the AR educational tool. The analysis is performed 

using interpretation of mean score by Darusalam and Hussin (2016) as illustrated in Table 1. 

Table 1. Mean Score Interpretation (Darusalam & Hussin, 2016). 

Mean Score Interpretation 

1.00 – 1.80 Very Low 

1.81 – 2.60 Low 

2.61 – 3.40 Moderate 

3.41 – 4.20 High 

4.21 – 5.00 Very High 

 

According to Allen and Seaman (2007) in their study, Likert scales were developed in 1932 as the 

familiar five-point bipolar response that most people are familiar with today. These scales range from a 

group of categories (least to most) asking people to indicate how much they agree or disagree, approve or 

disapprove, or believe to be true or false. Some examples of category groups as stated at Table 2.  

 



APS Proceedings Volume 1 

 209  

Table 2. Likert Scales Response Categories (Allen & Seaman, 2007). 

Mean Score Interpretation 

1.00 – 1.80 Very Low Strongly disagree 

1.81 – 2.60 Low Do not agree 

2.61 – 3.40 Moderate True to some extent 

3.41 – 4.20 High Agree 

4.21 – 5.00 Very High Strongly agree 

 

Researcher consider the moderate (True to some extent) until very high score be excepted in this 

research. This research also gathers the teacher perception to support the pupils’ perceptions because 

teachers are more knowledgeable than pupils in content of the Mathematics curriculum in Malaysia, 

pedagogy trends now a day, and UX design principles. 

 

Table 3 shows the summary of the analysis result on content construct according to pupil’s and 

teacher’s perception. 

Table 3. Summary User Needs Questionnaire Result on Content Construct According to Pupil’s and Teacher’s 

Perception. 

Construct Item 
Pupil’s Perception Teacher’s Perception 

Result 
Mean Interpretation Mean Interpretation 

Content Saya suka belajar topik ruang dalam 

Matematik. 

3.58 High 4.10 High Accept 

Saya tahu dan faham bentuk 2 dimensi. 3.52 High 4.30 Very High Accept 

Saya tahu dan faham bentuk 3 dimensi. 3.36 Moderate 4.25 Very High Accept 

Saya tahu dan faham bentangan bentuk. 3.29 Moderate 3.65 High Accept 

Saya tahu dan faham jenis-jenis garisan. 3.52 High 3.85 High Accept 

Saya tahu dan faham jenis-jenis sudut. 3.16 Moderate 3.90 High Accept 

Saya tahu dan faham perimeter. 3.06 Moderate 4.10 High Accept 

Saya tahu dan faham luas bentuk. 3.23 Moderate 3.80 High Accept 

Saya tahu dan faham isipadu bongkah. 3.02 Moderate 3.70 High Accept 

Saya tahu cara menyelesaikan soalan 

perimeter. 

2.96 Moderate 3.90 High Accept 

Saya tahu cara menyelesaikan soalan luas 

segi empat dan segi tiga. 

3.19 Moderate 3.50 High Accept 

Saya tahu cara menyelesaikan soalan 

isipadu kubus dan kuboid. 

3.09 Moderate 3.60 High Accept 

Saya tahu menjawab penyelesaian masalah 

topik ruang. 

3.01 Moderate 3.20 Moderate Accept 

 

The statistic showed that mean scores for content construct were moderate for pupil's perception 

and high for teacher's perception. This finding showed that pupils were still agreed with the content 

proposed by the researcher. For the teacher's perception, they agreed with the proposed content provided 

by the researcher. Thus, the researcher accepted all user needs for content construct. Hence, AR educational 

tool will have the following content: 

 

 2 Dimensional polygons 

 3 Dimension shapes 

 Shapes layout 

 Types of lines 
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 Types of angles 

 Perimeter 

 Area 

 Volume 

 

Table 4 shows the summary of the analysis result on pedagogy construct according to pupil’s and 

teacher’s perception. 

Table 4. Summary User Needs Questionnaire Result on Pedagogy Construct According to Pupil’s and Teacher’s 

Perception. 

Construct Item 
Pupil’s Perception Teacher’s Perception 

Result 
Mean Interpretation Mean Interpretation 

Pedagogy Saya seronok belajar matematik di 

rumah. 

3.35 Moderate 3.20 Moderate Accept 

Saya suka belajar Matematik secara 

online. 

3.13 Moderate 2.95 Moderate Accept 

Saya suka belajar Matematik dengan 

melayari YouTube. 

3.16 Moderate 3.85 High Accept 

Saya suka belajar Matematik dengan 

menggunakan Wordwall dan 

Liveworksheets yang selalu diberikan 

oleh guru semasa PdPr. 

3.64 High 3.75 High Accept 

Saya suka belajar Matematik dengan 

menggunakan aplikasi belajar 

Matematik dari PlayStore. 

3.19 Moderate 3.00 Moderate Accept 

Saya suka belajar Matematik 

menggunakan komputer/komputer riba 

(laptop). 

3.14 Moderate 3.15 Moderate Accept 

Saya suka belajar Matematik 

menggunakan telefon bimbit. 

3.43 High 3.95 High Accept 

Saya suka belajar Matematik 

menggunakan teknologi berbanding 

buku. 

3.06 Moderate 3.15 Moderate Accept 

Saya suka belajar Matematik 

menggunakan Augmented Reality 

iaitu boleh melihat objek dalam 3 

dimensi. 

3.29 Moderate 4.05 High Accept 

Saya suka belajar Matematik 

menggunakan Bahasa Melayu 

berbanding Bahasa Inggeris. 

3.66 High 4.45 Very High Accept 

 

Statistic showed that mean scores for pedagogy construct were moderate for pupil's perception 

and high for teacher's perception. This finding showed that pupils were agreed with the pedagogy method 

proposed by the researcher. For the teacher's perception, they agreed with the proposed pedagogy method 

provided by the researcher. Thus, the researcher accepted all user needs for pedagogy construct. So, the 

AR educational tool will include the following pedagogy method: 
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 using technology   

 using augmented reality (AR) 

 using smartphone 

 suitable for learning at home 

 via online 

 learn by watching video/animation 

 exercise in interactive form  

 using Malay Language 

 

Table 5 shows the summary of the analysis result on UX design principles construct according to 

pupil’s and teacher’s perception. 

Table 5. Summary User Needs Questionnaire Result on UX Design Principles Construct According to Pupil’s 

and Teacher’s Perception. 

Construct Item 
Pupil’s Perception Teacher’s Perception 

Result 
Mean Interpretation Mean Interpretation 

UX 

Design 

Principle 

Saya suka belajar bersendirian (seorang 

diri). 

2.27 Low 2.45 Low Reject 

Saya suka belajar di ruang tertutup. 2.59 Low 2.80 Moderate Reject 

Saya suka melihat objek dalam 

animasi/video yang nampak seperti objek 

sebenar di sekeliling saya. 

3.54 High 3.85 High Accept 

Saya suka melihat paparan di skrin 

komputer yang nampak ringkas (tidak 

serabut). 

3.59 High 4.15 High Accept 

Saya suka belajar Matematik 

menggunakan aplikasi yang mempunyai 

audio/suara. 

3.66 High 4.20 High Accept 

Saya suka menggunakan cara yang sama 

untuk pergi ke skrin yang lain (pautan 

seragam). 

3.27 Moderate 4.15 High Accept 

Saya suka belajar dengan menggunakan 

skrin komputer yang menunjukkan 

kedudukan benda di skrin yang hampir 

sama dengan aplikasi pembelajaran yang 

selalu saya gunakan di sekolah. 

3.42 High 3.90 High Accept 

Saya suka membaca tulisan pada skrin 

komputer yang menggunakan warna yang 

berlawanan dengan skrin computer 

(tulisan nampak lebih jelas). 

3.67 High 3.85 High Accept 

Saya suka melihat tulisan yang sedikit di 

skrin komputer. 

3.15 Moderate 4.00 High Accept 

Saya tahu menggunakan 

komputer/tablet/telefon bimbit dengan 

menggunakan jari saya untuk tekan (tap), 

sapu (swipe) dan picit (pinch) pada skrin. 

3.67 High 3.80 High Accept 

 

Statistic showed that mean scores for UX design principles construct were high for pupil's and 

teacher's perception. However, item number one had low interpretation from pupils and teachers and 

item number two had low interpretation from pupils but moderate interpretation from teacher. So, this 

UX design principle be rejected. The rejected UX design principle was environment category which 

users did not want the AR educational tool been used in their intimate space within 45cm from users. 

Other finding showed that pupils and teacher were agreed with the UX design principle proposed by 
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the researcher. Thus, the researcher accepted item number three until item number ten for UX design 

principles construct. So, the AR educational tool will include the following UX design principles: 

 Animation/video looks like a real object 

 Not cluttering the screen 

 Involves the use of audio 

 Common links used in terms of shape and position 

 Display screen looked familiar like MOE applications 

 An easy-to-read / clear writing to see 

 Restricted the use of text 

 Use common gesture and prompts to interact with application 

 

4. DESIGN AND DEVELOPMENT 

Upon completion of listing all user needs and requirements, researcher planned tasks in 

Waterfall process to develop AR educational tool. Some diagrams have been provided by researcher 

for detail view of system architecture and related UX and user needs obtained. The diagrams were: 

1. System Architecture: shows overall outline of the software system and the relationships, 

constraints, and boundaries between components. 

2. System Flowchart: representation of the sequence of steps and decisions needed to perform a 

process. 

3. Use Case Diagram: summarize the details of system's users and their interactions with the 

system (Refer Figure 2).  

4. Storyboard: visualize the UX ideas in design (Refer Figure 3). 

 

Figure 2. Use Case Diagram for AR Educational Tool. 

Pupils will interact with the AR educational tool in five ways. Pupils will point the camera at 

the trigger cards and the AR multimedia contents will display on the camera screen. Pupils also can 

view all the information according to the specific trigger cards, click button on the screen, heard audio 

when button click and do quizzes included in the AR educational tool.   

A storyboard communicate a story through images display in a sequence of panels that 

chronologically maps the story’s main events (Krause, 2018). Figure 3 shows the storyboard for AR 

educational tool.  
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Figure 3. Storyboard for AR educational tool. 

 

     Through this storyboard, it can be seen how UX is present in this AR educational tool. How users 

connect and interact with the AR educational tool. 

 

5. DEVELOPMENT OF ARANA 

Researcher used Unity 3D software for the setting and design of the AR application and Vuforia 

SDK platform to made it to be AR application in android devices. The setting for AR in 31 trigger cards 

that represent all the user need contents construct were done in this phase. Researcher also included 

the UX design principles construct where the interface is not clutter with texts and buttons, less texts 

used, include sound note, and the display shows the same display as application in DELIMa Portal 

MOE.  

 

 

6. THE DEPLOYMENT ON ANDROID SMARTPHONE 

The AR educational tool been tested and converted to an android application package (APK) 

file. Researcher name the AR educational tool as ARANA. Figure 4 shows screen capture of 3-

dimensional notes in ARANA and Figure 5 shows screen capture of 2-dimensional notes in ARANA. 

 

 

Figure 4. UI of 3-Dimensional Shape Note. 
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Figure 5. UI of 2-Dimensional Polygon Note. 

We can see, researcher had included text and button. The text is simple and compact without 

cluttering the interface. The button style used also common in various application. The audio can be 

heard clearly when user click the button and the 3D shapes are very clear and just like real objects that 

merge with the real world without any difference. All the user needs and UX design asked by users 

were included successfully into ARANA. 

 

7. EFECTIVENESS EVALUATION FOR ARANA 

The effectiveness evaluation of ARANA used ISO/IEC 25022 manual guideline. According to 

ISO/IEC 25022, the effectiveness of a system can be measured when the user can complete all the tasks 

correctly without any assistance from the test administrator. A satisfaction questionnaire was given to 

the user to answer while using and exploring the AR educational tool prototype.  

 

Figure 6. Pupil Completing the Tasks using AR Educational Tool Prototype. 

Figure 6 shows pupils sitting on the set prepared by researcher. The smartphone in the figure 

was installed with ARANA application and pupils can scan the trigger cards as in Figure 6 shows. 

Pupils explore ARANA and try to complete all four tasks given by researcher in the time period 

provided. 

Figure 7 shows the result of the satisfaction test of ARANA. Satisfaction gives an overall feeling 

of satisfaction from user while using ARANA. Usefulness indicates how effective ARANA been use for 

user learning session, ease of use is the user’s perception of ease to use (process), clarity indicates the 

clearly used of teams in ARANA, and attractiveness is the user’s perception of user interface in 

ARANA. 
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Figure 7. The Summary of Satisfaction Result with Five Dimensions. 

 

8. CONCLUSION 

This paper discusses two important phases that have been successfully performed to develop 

AR educational tool named ARANA. Researcher extracted data from the questionnaire and analyzed 

the results and later transformed all the data into a list of user needs that are used as a guideline to 

develop the AR educational tool. The UX design principles are one of the guidelines used to develop 

the AR educational tool. Each step has been considered to involve the UX design principles required 

by the users. The results show that all the UX design principles requested by the users and all user 

needs are successfully incorporated into the ARANA. The effectiveness of ARANA also had been done 

using ISO 25022 manual guideline. The result showed mean of 5 dimensions were above 8.5 and 

respondents managed to complete all 4 tasks 100% and achieve intended outcome 93% in 20.4 minutes. 

So, it showed ARANA meet the expectations of user’s needs. This research involves the use of AR as a 

learning tool for space topic in primary school Mathematics syllabus and using offline contents. In 

future, the research can be extended to other topics in primary school Mathematics as the application 

of AR in teaching and learning Mathematics in Malaysia is quite limited, especially that takes into 

consideration the user needs amongst pupils with special needs or pre-school children. This can also 

be an effort towards examining the needs of special needs pupils and pre-school children for inclusivity 

and accessibility to learning and technology. This research also can be extended to online type of 

content where user share the virtual content in a network and the data can constantly update by other 

users that use the same AR educational tool. 
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Abstract: This paper presents a development of Platform for Emotional Evaluation and Psychological Support 

(PEEPS). This mobile application aims to provide those who deal with mental illness the freedom to talk without fear 

of judgement from others or their loved ones. Two main factors that may contribute to the reluctant of mental health 

pateints to come forward which are the stigma and onerous charge on mental health treatment. Due to poor 

understanding of mental health, it is often regarded as taboo to talk about it and to seek professional help. Secondly, 

healthcare for mental health issues is costly and due to this, the lower income group would perceive this not as a 

health matter, but a spiritual matter. The goals of this project are to establish a real-time platform for Emotional 

Evaluation and Psychological Support that will act as a new helpline for those in needs of mental health support. 

The method that is used is this project is Iterative model which has been modified to suit the project development 

process. The result of the application of the online counselling showed that the application is accepted by the mental 

illness user as their path to recovery. The mental health user agree that the application is attractive, easy to use and 

they also can get comforted through the application. The proposed application could help the government and related 

mental health facilities in providing better mental health services. 

Keywords: Mental Health; DASS-21; Psychology. 
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1. INTRODUCTION 

According to the World Health Organization (WHO), mental health is a state of wellbeing in 

which a person is aware of his or her own capabilities, able to handle everyday pressures, able to work 

productively, and able to give back to the community. Regardless of age, sex, income, or colour, anyone 

can have mental health issues. There are almost 200 recognised categories of mental illness. The most 

prevalent conditions that might disturb a person's routine and influence their mental health include 

those like depression, anxiety, bipolar disorder, and schizophrenia. For people who are experiencing 

them, mental health illnesses shouldn't be avoided or hidden. Always get treatment from a specialist 

as soon as you can (The Lancet Global Health, 2020). 

People with mental illnesses are frequently stigmatized and labelled by society because of their 

behaviors and appearances, which veers from accepted norms (Ibrahim et al., 2019). According to ten 

informants (2 health professionals, 3 working adults who once struggled with mental health disorders, 

and 5 healthy adults) who were approached and interviewed, people with mental illness are typically 

https://orcid.org/0000-0001-8444-1871?lang=en
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referred to religious practitioners or shamans rather than health professionals. Asian communities also 

tend to associate mental illness with the term’s "insanity" or "illness of the soul," which will cause the 

family members of the mentally ill to feel ashamed (Hassan et al., 2018). 

Both an individual's personal life and their social role can be impacted by stigma (Munawar et 

al., 2022). According to ,Clayborne et al., (2019), adolescent depression lasts considerably longer than 

parents realise. There are a lot of causes for this, including the stigma associated with mental illness 

and a reluctance among young people to report it out of fear of upsetting their parents. Additionally, 

those who struggle with mental illness lack the courage to consult a professional or openly express their 

emotions to loved ones.  

Expensive counselling session fees prevent people with emotional problems like depression, 

anxiety, and life stress from accessing such treatments. Most of the services are too expensive and 

burdensome for patients who are in such need, but they must set aside their needs(Javed et al., 

2021).Additionally, pre-existing diseases like mental illness are not covered by typical health insurance 

policies. Due to their fear of tarnishing their medical records, people are deterred from obtaining 

appropriate therapy for the mental disorder they are dealing with (Hassan et al., 2018). 

Relating to the issues, this application expected to be an effective therapy for depression, 

anxiety, and stress. Patient also can check whether they had mental illness from the Depression Anxiety 

Stress Scales (DASS) before they can proceed with the counselling or not. The highlight of the 

application is not only with DASS test but also can make a call and text a message about the problem 

they had face and how to overcome it. Therefore, this application is developed to help mental health 

patient to enhance their personality, mood, and attitude. 

 

2. METHOD & MATERIAL 

2.1 Requirement Analysis 

 The initial stage of this project's process is planning and requirements. The method's first step 

is to acquire information regarding internet counselling. The goal of this activity is to learn more 

thoroughly about mental health and how to treat it. Each piece of information was compiled after 

extensive investigation using publications, news, journals, and other resources. The issue statement, 

project scope, objectives, and significant information were all compiled from the information that was 

gathered. Figure 1 simplifies the requirement analysis phases. 

 

Figure 1. Requirement Analysis summary 
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2.2 System Design 

 Based on the initial phases of requirement analysis, few design have been identified to fulfil 

the objectives of the project. The design includes;1) use case diagram, 2) activity diagram 3) DASS rule- 

based and 4) User Interface (UI). 

2.2.1 Use Case Diagram 

 PEEPS system consists of three access level which is public and counsellor. There are two types 

of user in this system which are the counsellor that acts as the admin and public user. Public and 

counsellor are required to register first before login to the system. The public can send a message, access 

self-care menus and take a DASS test after login to the system. For the counsellor, they can view the 

information about the public and get a message. They also can manage the list of counsellors with 

update, delete and add the counsellor. Figure 2 depict the use case diagram. 

2.2.2 Activity Diagram 

Figure 3 shows the activity diagram of the mobile application for registration process, login, send 

message and take a DASS test for the public. Firstly, user need to create an account by entering their 

email and password. After login, user need to update their profile and save it. For the chat, user may 

view the list of the counsellor and online public user, before proceed with choosing the potential 

listener. User may choose to take the DASS test from the main menus. For each DASS categories 

(Depression, Stress and Anxiety) user may view the score and final result after submit the questions. 

For the selfcare feature, user can choose whether they want to listen to music, read quotes, view book 

recommendation or create notes. 

 

 

 

 

 

Figure 2. Use Case Diagram 
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2.2.3 DASS Forward Chaining Rule Based Design 

 PEEPS includes the DASS-21 evaluation test as one of its features. It lets the user to assess their 

mental health status and helps the counsellor to examine the patient's needs based on the DASS-21 

results. The DASS 21 assesses stress, anxiety, and depression symptoms. It is made up of three 

subscales, each with seven items (DASS 21-D for depression, DASS 21-A for anxiety, and DASS 21-S 

for stress) (DASS 21-S). Each response is scored on a 4-point Likert scale, with 0 indicating "did not 

apply to me at all" and 3 indicating "applied to me a lot." The scores from each subscale, as well as the 

overall DASS 21 score, are combined together. The DASS-21 algorithm utilised in this application is 

depicted in Figure 4. 

 

 

 

Figure 4. Forward Chaining Based DASS Evaluation 

Figure 3. Activity Diagram 
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2.2.4 User Interface Design 

 Figure 5 summarizes few user interface design and the function each of the main interface in 

the PEEPS system. 

 

2.3 Implementation 

 The development of this application had been divided into eight modules for public user and 

nine modules for counsellor. The module consists of login, register, edit profile, send message, take 

DASS, view user get message, manage user registration and manage counsellor. The explanation for 

each module will be discussed in Table 1. 

 

 

 

Figure 5. Main User Interface Design 
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Table 1. Development Modules 

MODULE DESCRIPTION 

Login In this module, the username and password are 

required. User can click ‘Login’ button to go to 

homepage. 

Register In this module, user must register first by 

create an account. User must fill in all the 

requirements which is username, email, 

password and phone number. 

Send Chat In this module, user can send a message to the 

other user by choose the listener gender and the 

type of sender, public or counsellor. User can 

start send a message by click a chat icon. 

Take DASS In this module, it will display the instruction to 

the user. User can start answering the 

questions by click the ‘Start’ button 

View user In this module, the user can view the 

counsellor gender and name before continue 

with the session. 

Edit profile In this module, user can add, edit and delete their 

profile. 

View Selfcare User may view quotes and books available, 

listens to music and add daily notes. 

 

3. RESULT & DISCUSSION 

 Based on the development of the project, it can give benefits to users, especially in evaluating 

their own depression, stress and anxiety through DASS test and get the counselling through chatting. 

Besides that, they can also have fun with the quotes, music, book and notes. Moreover, platform for 

emotional evaluation and psychological support application have been tested using usability testing to 

achieve the last objectives of the project which is not describe in this paper. According to the result 

collected, it is shown that users are satisfied with the platform for emotional evaluation and 

psychological support application. 

Currently, the Platform for Emotional Evaluation and Psychological Support application was 

only focusing on chat and DASS test. There will be several proposed to make this system more useful 

to users in the future. The considered actions proposed that will be implemented in the system as for 

the future works such as; 1) Add the feature of call with the anonymity where the user can make a call 

freely without their phone and name being discover. 2) Notification is important to give notice or inform 

when someone give a message or a call. User can tap the notification to open the application. 3) For 

viewing all users, the list can be sorted according to expert and normal users. 4) Conversational agent 

is needed for users whom want to ask anything regarding the application and how to use it. 

 

4. CONCLUSION 

The system methodology described in this article for the creation of the PEEPS mental health 

support system is tenable. Real-time communication and DASS-21 evaluation are integrated, providing 

a better platform for any user or patient experiencing a mental health crisis. Usability technique had 

been used to effectively design and assess the application. For the creators and designers of related 

applications, the study's findings and outcomes provided crucial information about how users learn to 

interact with the system and how successful their methods are. For organisations and governmental 
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entities interested in promoting and enhancing concerns relating to mental health, this application is 

unquestionably pertinent. 
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Abstract: S-nergy Bite with chocolate chip is a delicious energy bite consisting of sunnah food ingredients. Sunnah 

diet, as taught by Prophet Muhammad (p.b.u.h) greatly improves individuals health and overall physical and 

spiritual life. Consumption of sunnah food has become the latest trend due to a high demand among parents who 

adopt a healthy diet lifestyle. The idea of a ready-to-eat, portable, nutritious meal that does not need to be heated up 

or cooked before consumption is one of the most useful ways for children who live in cities to receive supplemental 

functional food. Therefore, it is crucial to produce foods with functional properties that can increase brain function 

and offer energy while also being healthful. So, this study focuses on the innovation of sunnah supplement food with 

chocolate chips. The perceptions of the 60 respondents confirmed that children are in-favor of sunnah food, with 

preferences of dates, honey, raisins, fig, and olive. Majorities of the respondents agreed with the idea of innovating 

supplement food with the addition of sunnah ingredients. High assurance is shown by the respondents in related to 

the purchase of this innovated supplement food if it is marketed. These data are used as references for final touch of 

S-nergy Bite to ensure its quality. To support the pursuit of sustainability, S-nergy Bite is packed with recyclable 

colorful wrapper usable for jotting messages or creating origami shapes and figurines. Today, it can be observed that 

replacement towards sunnah ingredients food preparation is slowing gaining attention due to health advancements. 

In short, sunnah food has slowly replaced ingredients of most food preparation processes. S-nergy Bite has significant 

opportunities to capture not only the Malaysia market but the international market as well. This product will meet 

new demands from all walks of life because of technology advancement in health awareness.  

Keywords: sunnah; supplement food; chocolate chip. 
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1. INTRODUCTION 

“Eat of the good, lawful things provided to you by Allah. And be mindful of Allah in Whom you believe”        

Juz 7: 143 

 

Be energetic with one sunnah bite. Sunnah foods are recommended by the Prophet and honey, 

dates, figs are some of the examples. Sunnah foods were introduced in numerous teachings of Prophet 

Muhammad (p.b.u.h) as the catalyst that greatly improves individual’s health and overall life (Basir et. 

al., 2016; Ishak et al., 2013).    

The World Health Organization (2004) has been encouraging the creation of novel food 

products that represent consumers' access to wholesome options. Since the pandemic situation, 

customers have been in-favour of functional foods that are good for the body and support a healthy 

lifestyle while also being easy to store, handle, and consume (Singh et al., 2022). The idea of a ready-to-

eat, portable, nutritious meal that does not need to be heated up or cooked before consumption is one 

of the most useful ways for children who live in cities to receive supplemental functional food. 

Therefore, it is crucial to produce foods with functional properties that can increase brain function and 

offer energy while also being healthful (Muhamad et al., 2021). As a supplement food, S-nergy Bite with 

chocolate chip is full of nutrients, high in protein, and has healthy carbs, fats, and fibre. It helps to 

support lean muscle mass, provides you with a sufficient energy boost, and aids weight control. S-

nergy Bite is designed with round shape as quick snack on the go! Just take one bite and you are ready 

to explode your energy. 

 

2. METHOD & MATERIAL 

Initially, S-nergy Bite with chocolate chip was created, taking into consideration the 

supplement food preferences identified among children, especially those in-favour of chocolate. The 

Sunnah Supplement Food Evaluation Questionnaires were shared via online platform with 60 

guardians of children. Data collected were statistically analysed using IBM SPSS Statistics. 

 

3. FINDINGS 

Of the 60 respondents, most of them have responsibilities over three children. As displayed in 

Figure 1, most respondents (93.3%) confirmed that their children are sunnah food lovers. The sunnah 

foods of choice are dates, honey, raisins, fig, and olive, as shown in Figure 2. Most respondents (96.7%) 

agreed with the idea of innovating supplement food with the addition of sunnah ingredients. Most of 

them (95%) have an interest to purchase this innovated supplement food if it is marketed.  

 
 

Figure 1. Preference of children towards sunnah food 
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Figure 2. Preferences of sunnah food ingredients 

 

 

 
 

Figure 3. Preference of guardians on addition of sunnah food ingredients in children’s supplement food 

 

 

 
 

Figure 4. Preference of guardians on the purchase of the children’s innovated supplement food if available in the 

market  

 

4. DISCUSSION 

According to the report developed by WHO Multicentre Growth Reference Study Group in 

2006, children's growth was more influenced by differences in nutrition, surroundings, and healthcare 

than genetics and race. In this study, survey identified children as sunnah food lovers. This is a good 

healthy sign, as according to Basir et al. (2016) and Ishak et al. (2013), sunnah food is a catalyst that 

greatly enhances individual’s health and overall life.  

Findings identified the children’s preference of sunnah ingredients as dates, honey, raisins, fig, 

and olive. These sunnah foods made up the wholesome foods required by children in their food diet, 

as encouraged by the World Health Organization (2004) who inspires the creation of novel food 
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products that represent consumers' access to wholesome options. Milk, fruits (dates, grapes, and figs), 

and honey are all highly wholesome foods that makeup Prophet Muhammad's (p.b.u.h.) diet (Latif & 

Rahman, 2022). Fruits are rich in natural fibre, which is crucial for avoiding constipation, vitamin A, 

which is crucial for vision, sugar, vitamins, minerals, and water, all of which are necessary for a healthy 

body (Slavin & Lloyd, 2012). The high sugar content of honey produces a high osmotic pressure that is 

unfavourable to bacterial growth and multiplication, which relates to osmolarity (Aggad et al., 2014). 

These findings were used as references for final touch to ensure the quality of S-nergy Bite.  

Findings also recorded a high encouraging response from most respondents on the idea of 

innovating supplement food with addition of sunnah ingredients. This shows that parents have a good 

understanding on the benefits of sunnah foods as a catalyst that greatly enhances children’s health and 

overall physical and spiritual, as stated by Basir et al. (2016) and Ishak et al. (2013). In fact, most of them 

intended to purchase this innovated supplement food if it is marketed. All these findings were used as 

references for final touch to ensure the quality of S-nergy Bite with chocolate chip as a sunnah 

supplement food. 

In supporting the process of sustainability, S-nergy Bite has been packed using recyclable 

colourful wrapper. These recyclable colourful wrappers are usable for writing short notes and for 

making origami shapes and figurines. Consumers are provided with the instructions on making of 

origami shapes and figurines which could be found on the package. 

 

5. CONCLUSION 

S-nergy Bite with chocolate chip will meet new demands from all walks of life because of 

technology advancement in health awareness. The findings of customers’ preferences towards 

supplement sunnah food shed new lights to understand the food market characteristics that contributes 

to customers selection of healthy supplement food in the food products business. Thus, it contributes 

to the growing understanding of supplement food business as a basis to implement better provisions 

of healthy sunnah food strategies, especially in leading a healthy diet lifestyle. The line of marketing 

for S-nergy Bite could be expanded by providing varieties of flavour range, as demanded in trend from 

the aspects of demographics, cultures, social, and economy. 

Acknowledgments: Our sincere gratitude to the staffs of the Faculty of Sports Science and Recreation UiTM Perlis 

Branch, the respondents (guardians of children), and Ummah Store (M) Sdn. Bhd. 
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Abstract: Eleutherine bulbosa or bawang dayak in Malay is a well-known member of the Iridaceae family with a 

wide range of therapeutic possibilities. The Dayak population has historically utilized the Eleutherine bulbosa as a 

folk remedy to treat a variety of illnesses including diabetes, breast cancer, nasal congestion, and infertility issues. 

E. bulbosa is a revolutionary in both medicine and drug discovery and development due to its naturally occurring 

antioxidants and antibacterial constituents. However, there were limited studies on the E. bulbosa in Malaysia. 

Therefore, the present study was conducted to identify the phytochemical constituents in E. bulbosa extract using 

preliminary phytochemical screening analysis, to investigate the antibacterial activity in E. bulbosa extracts using 

the disc diffusion method and to examine the antioxidant abilities in E. bulbosa extract using the DPPH radical 

scavenging assay performance. The dried bulbs of E. bulbosa was extracted using maceration extraction in 95% 

ethanol. The percentage yield obtained was 2.22%. Meanwhile, the phytochemical screening showed the presence of 

flavonoids, alkaloids, tannins, and saponins. For antioxidant activity, the E. bulbosa extract inhibits scavenging 

activity, lower than standard reference, ascorbic acid. Thus, it proved that E. bulbosa bulb extract has good 

antioxidant activity and potential to acts as natural antioxidants. As for antibacterial study, the present study 

showed that the E. bulbosa extract was active against the gram negative (E. coli) and resistance against gram positive 

(B. licheniformis). The inhibition zones of E. bulbosa extract against E. coli in three different concentrations (1.25%, 

5%, 15%) were 9.7 mm, 12.7 mm, and 17.0 mm, respectively, while there was no inhibition zone against B. 

licheniformis. This might be due to the error when conducting the antibacterial study. 

Keywords: Eleutherine bulbosa, antioxidant, antibacterial 
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1. INTRODUCTION 

Eleutherine bulbosa or known as lagrimas de la virgin (‘tears of virgin’) is an herbaceous, 

everlasting flowering plant, mostly found in the Amazon rainforest, widely in South America and 

Africa region (Insanu et al., 2014), Mexico, and several parts in Africa and Asia, such as central Borneo, 

Indonesia. Eleutherine bulbosa or bawang dayak in Malay, was originally under the Iridaceae family, a 

genus of Eleutherin, and it also lies in the order of Asparagles. E. bulbosa has white or pink and five to 

six petals of flowers and the length of the leaves is approximately 25 cm. E. bulbosa is a perennial 

rhizomatous flowering plant, with 5 to 7 cm long and 3 to 4 cm widths of the bulb, and the bulb is 

almost the same as an onion, in which the bulb of E. bulbosa has purple-red wine color, long and 

ellipsoid shape, compared to an onion which has round and spherical shape (Kamarudin et al., 2021). 
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The bulb of E. bulbosa has a variety of therapeutic potential that can be used to treat several 

diseases such as cancer, heart, uric acid, fertility problems, diabetes, and nasal congestion (Kamarudin 

et al., 2021). Phytochemical compounds from plant extract can provide as natural antioxidants to reduce 

reactive oxygen species (ROS) and shield against oxidative stress (Claudya et al., 2021). The antioxidant 

activity of E. bulbosa extract demonstrated its potential as a source of natural antioxidants due to the 

presence of bioactive compounds such as flavonoids, alkaloids, saponins and tannins (Shi et al., 2019). 

The bioactive compounds such as flavonoids, phenols, glycosides, triterpenoids, and anthraquinones 

from E. bulbosa extract also may contributing in antibacterial activities towards the gram-positive and 

gram-negative bacteria (Novaryatiin et al., 2019). Thus, the present study was conducted to identify the 

phytochemical compounds of ethanolic E. bulbosa extract as well as its potential as antioxidant and 

antibacterial activity.  

 

2. METHOD & MATERIAL 

The fresh bulbs of Eleutherine bulbosa were washed properly to remove all the dust debris and 

soil with double distilled water and dried in a hot air oven at 60°C for 48 hours. The bulbs were then 

made into powder using an electric blender. To prepare the extract, the dried powdered bulbs was 

extracted using maceration technique with 95% ethanol as the solvent for 24 hours. The filtrate was 

then concentrated to evaporate the ethanol completely using rotary evaporator. The percentage yield 

for the extract was calculated with respect to the starting material. The crude ethanolic bulbs extract 

was screened qualitatively for the phytochemical constituents such as alkaloids, flavonoids, tannins, 

and saponins utilizing standard methods of analysis (Novaryatiin et al., 2019). The antioxidant activity 

of bulbs extract was then examined using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging 

assay by using ascorbic acid as standard references (Pratiwi et al., 2013). The antibacterial activity of 

bulbs extract was done in comparisons with standard antibiotic gentamicin as positive control and 

distilled water as negative control using disc diffusion methods against Bacillus licheniformis as gram-

positive and Escherichia coli as gram-negative bacteria. The zone of inhibition (mm) was measured in 

each agar to identify the potential bulbs extract to inhibit the growth of bacteria. 

 

3. FINDINGS 

The maceration extraction stage using 95% ethanol is the first step in analysing the components 

in Eleutherine bulbosa extract. The crude extract of E. bulbosa has a viscous liquid, rubbery colour, a 

familiar odour, and a bitter flavour. The percentage yield of the bulbs extract was 2.22%.  

 

3.1 Phytochemical screening analysis 

The preliminary phytochemical screening of ethanolic extract of E. bulbosa was studied in a 

specific qualitative test, which revealed the presence of alkaloids, flavonoids, tannins, and saponins. 

Table 1 shows the qualitative analysis of phytochemicals constituents in E.e bulbosa ethanolic extract. 

The observation results of each test showed in Figure 1. 
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(a)                                  (b)                                       (c)                                    (d) 

Figure 1.  Results of preliminary phytochemical test (a) alkaloids (b) flavonoids (c) tannins (d) saponins 

 

Table 1. Qualitative analysis of phytochemicals content in Eleutherine bulbosa’s ethanolic extract 

Phytochemicals Test Reaction Results 

Alkaloids Mayer’s test Turbidity and no formation of precipitate + 

Flavonoids Shinoda test Intensive yellow colour, and converted into 

yellowish-colourless when added few drops of 

acetic acid 

+ 

Tannins Ferric chloride test  Green-black colour  + 

Saponins  Foam test Stable foam layer + 

 

3.2 Antioxidant activity 

For the antioxidant test, the ethanolic extract of E. bulbosa was examined by using the DPPH 

scavenging assay test. Based on Figure 2, when the samples reacted with the DPPH solution after 30 

minutes of incubation under a dark room, the colour of the samples were changed from purple to paler. 

Table 2 shows the percentage inhibition of E. bulbosa extract and ascorbic acid for the antioxidant 

activity. From the result obtained, the percentage of inhibition increases as the concentration of each 

extract sample and standard sample increases. Besides, the percentage of inhibition for E. bulbosa 

ethanolic extract comparable to the standard reference of ascorbic acid. Thus, it proved that E. bulbosa 

extract has higher antioxidant activity and potential to act as natural antioxidants. 

 

 

Figure 2.  Color changes of samples extract after addition of DPPH solution 
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Table 2. Percentage inhibition of Eleutherine bulbosa extract and Ascorbic acid (%) 

Concentration (mg/ml) Ascorbic acid % Concentration (mg/ml) Eleutherine bulbosa % 

2 20.16 20 30.08 

4 29.12 40 32.64 

6 31.36 60 37.92 

8 34.08 80 42.40 

10 43.68 100 48.32 

 

3.3 Antibacterial activity 

 Figure 3 showed the zone of inhibition for antibacterial activity using E. bulbosa extract for both 

gram-positive (Escherichia coli) and gram-negative bacteria (Bacillus licheniformis). Based on Figure 3, the 

gram-negative bacteria do have zone of inhibition for each concentration, while for gram-positive 

bacteria do not have any zone of inhibition. This might be due to the incorrect settings and caused the 

bacteria resistance to the extract. Table 3 showed the zone of inhibition diameter of E. bulbosa extract of 

against gram-positive and gram-negative bacteria including 6 mm disc paper. 

    

(a) (b) 

Figure 3. Inhibition zone from antibacterial activity assay using disc diffusion method (a) Escherichia coli 

(b) Bacillus licheniformis 

 

Table 3. Inhibition zone diameter of ethanol extracts of the Eleutherine bulbosa against bacteria by disk diffusion 

method (including 6mm disc paper) 

Strains Diameter of the Inhibitory Zones (mm) Positive 

Control 

Negative 

control Concentration (%) 

1.25 5.0 15.0 

Escherichia coli 9.7 12.7 17.0 21.0 7.0 

Bacillus 

licheniformis 

- - - 19.0 7.0 

 

4. DISCUSSION 

For the plant extraction process, the secondary metabolites in the E. bulbosa sample were taken 

into consideration when selecting the maceration procedure, due to avoid losing the thermolabile 

chemicals found in E. bulbosa which are typically lost during maceration due to the elevated 

temperatures (Wicaksono et al., 2018). The 95 % ethanol was used as solvent due to it has short carbon 

chain and was able to dissolve both polar and nonpolar secondary metabolites (Mustarichie et al., 2020). 

According to Table 1, alkaloids, flavonoids, tannins and saponins were shown the positive 

results in phytochemical screening analysis of the E. bulbosa extract. Ravi, 2016 stated that in the plant's 



APS Proceedings Volume 1 

233 

defensive mechanism against infections, saponins functions as a chemical barrier and can result in the 

release of some proteins and enzymes from bacterial cells. Tannins was responsible for the noticed 

antibacterial properties, since tannins compound was available in E. bulbosa (Novaryatiin, 2019) 

For the antioxidant test, the ethanolic extract of E. bulbosa was performed by using DPPH 

scavenging assay test. Previous research has shown that E. bulbosa extract has a substantial antioxidant 

activity, implying that the extract is extremely likely to block the free radicals (Agustin et al., 2016). The 

antioxidant test was conducted on five concentrations: 20, 40, 60, 80, 100 mg/ml for the extracts, and 2, 

4,6,8,10 mg/ml for the ascorbic acid, respectively. Due to ascorbic acid is regarded as one of the most 

potent antioxidants, the concentration of the sample and the standard varies. Furthermore, the strong 

suppression of antioxidant activity makes the DPPH free radical scavenging assay extremely sensitive, 

allowing it to detect ascorbic acid at low concentrations (Ahmad and Abdullah, 2013).  

 

Based on the result in Table 2, the E. bulbosa ethanolic extract does have higher antioxidant 

activity comparable to the standard of ascorbic acid. As the concentration of each extract sample and 

standard sample increases, the percentage of inhibition also increases. Hence, due to its antioxidant 

action, E. bulbosa extract might have the ability to prevent the free radical formation. Some studies stated 

that the presence of flavonoids, phenolics, and tannins contributed to the antioxidant activity because 

they are phenolic compounds. These phenolic substances are capable of donating hydrogen atoms to 

decrease the DPPH radicals to a more stable form, which it could do the placement of phenolic 

hydrogen in phenolic compounds and affects their ability to scavenge free radicals.  

Antimicrobial activity refers to all active principles that inhibit the growth of bacteria, prevent 

the formation of microbial colonies, and may destroy microorganisms. Eleutherine bulbosa are frequently 

used as an antibacterial agent to treat numerous infectious disorders in traditional medicine 
(Wicaksono et al., 2018). All the concentration E. bulbosa extract are intermediate form in E. coli, while 

resistance form in B. licheniformis. It proves that the higher concentration of extracts, the higher yield of 

zone inhibition towards the bacteria. Some researchers also stated that increased concentrations would 

lead to a larger composition of bioactive chemicals in the extract, which would result in a stronger 

ability to suppress bacterial growth (Harlita et al., 2018). 

The E. bulbosa extract contains secondary metabolite substances such as flavonoids, tannins, 

saponins, quinones, steroids, and triterpenoids (Munaeni et al., 2019). Many phenolics and flavonoids 

chemicals found in plants extracts have the potential to prevent the growth of both gram-negative and 

gram-positive bacteria (Negi, 2012). Hence, it manifested that in preliminary phytochemical test and 

antioxidant test, flavonoids do shows in positive side and contributes a lot in each test, including 

antibacterial activity. Not only that, tannins also play a part in each test, especially in antibacterial 

activity. Several studies stated that tannins can bind to proline-rich proteins and prevent the creation 

of new proteins. Other than tannins and flavonoids, alkaloids able to harm the cell wall, which are 

known to have potential as an antibacterial agent. The bacterial cell becomes susceptible to osmotic 

pressure because it lacks peptidoglycan components, and a high osmotic pressure will cause the 

bacterial cell to lyse (Harlita et al., 2018). 

 

5. CONCLUSION 

As conclusion, the present study has been conducted to enhance the study of Eleutherine bulbosa 

ethanolic extract. The E. bulbosa was successfully extracted out. From the preliminary phytochemical 

screening analysis, the extracted E. bulbosa revealed the presence of alkaloids, flavonoids, tannins, and 

saponins. As for antioxidant activity, the E. bulbosa extract can act as a natural antioxidant due to the 

ability of E. bulbosa extract to scavenge DPPH radical as good as ascorbic acid. Lastly, the E. bulbosa 
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extract also has the ability to inhibit the gram-negative bacteria, thus potential to act as antibacterial 

agent. Therefore, the benefit of E. bulbosa extract has potential to be commercialized as one of the organic 

ingredients for pharmaceutical or cosmeceutical products. 

Acknowledgments: The authors are thankful to the Universiti Teknologi MARA Perlis for providing the 
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Abstract: Fish keepers often have problems feeding their pet fish when they are not at home and the 

difficulty of changing the water in a dirty aquarium with fresh water. This is because the work of changing 

water is complicated and tiring. When the fish are not fed routinely and air cleanliness is not maintained, 

it is bad for the health of the fish. Good fish health care factors are in terms of feeding and air cleanliness. 

Therefore, to solve this problem, the Smart and Systematic Aquarium project was developed to ensure 

that the fish continue to be fed regularly and the air cleanliness in the aquarium is maintained. The Smart 

and Systematic Aquarium was developed to make it easier for users to feed the fish and maintain the air 

quality in the aquarium automatically. Smart and Systematic Aquarium uses WeMos D1 microcontroller, 

I2C 16X2 LCD Display component, 12V solenoid valve, 2 channel relay module, pH water sensor, SG-90 

servo motor and ultrasonic sensor as well as Blynk IoT application. 

Keywords: Smart and Systematic Aquarium; feed the fish; maintain the air quality 
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1. INTRODUCTION 

 The fish lovers who keep their fish in the aquarium, should be concerned about keeping the 

fish healthy. Good fish health care factors are in terms of feeding and water cleanliness. Therefore, fish 

should be fed on time and not excessively. Next, fish keepers need to clean the aquarium by changing 

the water in the aquarium periodically or when the water is found to be dirty. This project aims to help 

those who keep fish so that they can feed the fish according to the schedule automatically and make it 

easier for the keepers. This project can also help fish owners to replace the water in the aquarium 

systematically. Fans of fish keeping are calmer and can do daily chores other than fish. Their 

maintenance is also awake and healthy with clean water in the aquarium. 

 

2. METHOD & MATERIAL 

Smart and Systematic Aquarium uses WeMos D1 micromicrocontroller, I2C 16X2 LCD Display 

component, 12V solenoid valve, 2 channel relay module, pH water sensor, SG-90 servo motor and 

ultrasonic sensor as well as Blynk IoT application. 
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3. FINDINGS 

3.1 “Smart Aquarium Management System” 

 A researcher from R.M.D Engineering College namely Aakash Ram S has developed a Smart 

Aquarium Management System project in 2020. The researcher experienced problems in changing 

water quality and feeding fish. So, their project proposes a system equipped with sensors. It performs 

pH level detection and water renewal operations. An IoT-based system is implemented to monitor and 

communicate the status of the aquarium to the user's mobile application. Therefore, intelligent 

aquarium management has been implemented so that the fish do not run out or underfed and thus 

reduce the manual effort required in aquarium maintenance. 

3.2 “Design of Aquaponics Water Monitoring System Using Arduino Microcontroller” 

 A group of students from the School of Microelectronic Engineering, Universiti Malaysia Perlis, 

in September 2017 developed a joint project which is the Design of Aquaponics Water Monitoring 

System Using Arduino Microcontroller project. The students are S. A. Z Murad, A Harun, S N Mohyar, 

R Sapawi and S Y Ten. Their project describes the design of an aquaponic water monitoring system 

using an Arduino microcontroller. The Arduino Development Environment (IDE) software is used to 

develop programs for the microcontroller to communicate with various sensors and other hardware. 

The pH sensor circuit, servo, Liquid Crystal Display (LCD), peristaltic pump and Global System for 

Mobile Communication (GSM) are built and connected to the system. When the water pH result is out 

of range, a notification message will be sent to the mobile phone via GSM. If the pH of the water is out 

of range, the peristaltic pump turns on automatically to maintain the pH value of the water. In addition, 

a servo is used to automatically feed the fish every 12 hours. Meanwhile, the LCD shows the pH level 

of the water. 

3.3 “Automatic Fish Feeder” 

 Sovanth (2021), has made an automatic fish feeder project using an Arduino Uno program and 

a servo motor. This project also uses an ultrasonic sensor that will detect if the food is finished and this 

project can also set a time for the food to be given. This project works in a way that a servo motor is 

placed under the food container and the coding entered in the arduino will move the motor so that the 

food will fall into the aquarium. 

 

4. DISCUSSION 

The Smart and Systematic Aquarium uses the WeMos D1 microcontroller as a command 

processor and it also has a WiFi module for internet connection use. The I2C 16X2 LCD Display 

Component is used to display the time and pH value of the water. The 12V solenoid valve is used to 

remove dirty water in the aquarium and replace it with fresh water. A 2-channel relay module is used 

to control the movement of the solenoid valve. pH water sensor is used to detect the pH of the water in 

the aquarium. an SG-90 servo motor is used to release food into the water and an ultrasonic sensor to 

detect running out of food in the container while the Blynk IoT application is used in the smartphone 

to receive notifications that the fish have been fed and that the water has been changed. 
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Figure 1. Prototype of “Smart and Systematic Aquarium” 

 

5. CONCLUSION 

 A questionnaire survey was made to fish keepers, finding that 85% of them agreed that this 

Smart and Systematic Aquarium can help them manage and keep fish easily. Researchers see the 

marketability of this Smart and Systematic Aquarium for those who want to keep fish well. 
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Abstract: The use of technology, such as applications on gadgets, is appropriate to improve the efficiency of the 

learning process for MUET, particularly for students who are unable to pronounce the words correctly. A correct 

pronunciation application in speaking is one of the technologies used for teaching in virtual and physical classroom. 

The app is designed to help students speak confidently, correctly, and fluently in English. In addition, this app 

provides tips and explanations to help students pronounce words even if they are not familiar with them. This 

innovation used a mix method consisting of observation, two quizzes, and questionnaire. It was conducted with 20 

pre-university students. Quiz 1 and 2 prepared to know the students ability before and after using the application. 

It is safe to say that our application helped students in speaking in English correctly and fluently. People' opinions 

are well expected as this innovation are created from time to time. Surely that everything has their lacking in 

whatever aspect preferred to. 

Keywords: Application, Pronunciation, Speaking Fluently 

 

1. INTRODUCTION  

Pronouncing the words correctly and clearly is very important so other people can understand 

what the person is trying to say. Students failed to pronounce the words as they are not familiar with 

them. They tend to use basic English and does not explore new words. In the early speaking activity, a 

double period slot was chosen to conduct the activity (Martin Hewings,2007). A short story with two 

paragraphs (191 words) was given to the students to read so we can track the students’ mistakes in 

pronouncing the words. In this reading activity, the students read the short story individually. The 

words in red are the words that most of the students mispronounced which is the easy and basic words. 

They tend to pronounce the words the same way in Malay. In fact, they are lack of confident in 

pronouncing certain words (Carmine Gallo, 2015). This app is built to help the students to speak 

correctly by knowing tips on pronunciation. Change the traditional method into techno world by using 

apps. Incorporate with the latest technology by creating fun videos. Students managed to score in 

MUET speaking which contributed 25% of the skill. 
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2. METHOD & MATERIAL 

2.1 Innovation Prototype 

 

                          

Figure 1. Design of The Product 

 

As shown above, QR code are provided to ease the students to get the application. Users just 

need to click the link above or scan the QR code to go to our channel that contain the file of our app. 

Users need to tap on the file to start installing the app. We chose this method to avoid problems when 

downloading the app because there were some devices that cannot download the app by using the 

original download link.   

 

 

 

                 
  1                                   2                                 3                              4               5 

 

           Figure 2. The Making Of Korrekte Aussparche App 
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First of all, when the users open this app, they will see our goals of KORREKTE 

AUSSPARCHE and themes in each section as shown in the first picture. Then, they need to press the 

three lines of button at the top left to see the sections that we have prepared. The first section is 

KORREKTE AUSSPARCHE which means correct pronunciation in German. They can choose the topic 

that they want to learn by pressing the button. An explanation of avideo on types of pronunciation will 

come out after they press the button as shown in the third picture. We used TikTok as a medium of 

imparting knowledge to all of them according to the times. After that, they can go to the next section 

which is ‘Quiz Time’. We provided two quizzes for the users on two different levels. For the last section, 

we have provided a section to receive comments from the users about our application. We will read all 

the comments sent and improve all the shortcomings of our application. 

 

3. FINDINGS 

3.1 Pre-Test Result                                 

 

Figure 3. Students’ Marks for Quiz 1 

 

The data above is the students’ marks after they answered Quiz 1 individually. Only 20% of 

the students answered eight questions correctly. This proved that they did not practice speaking and 

use an appropriate English in their daily life makes it hard for them to pronounce the words correctly. 

3.2 Post–Test Result 

 

Figure 4. Students’ Marks for Quiz 2 

 

The data above shown the marks collected after the students use our application. It showed 

that 95% of the students had shown a lot of improvement from the score of their second quiz. It is safe 

to say that this application gave positive impacts on them knowing a better pronunciation for each 

word. 
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4. DISCUSSION 

This application is the latest innovation that has never been created before. This application is 

also very different compared to other pronunciation correction applications as we have included more 

elements in one app. We use the medium of TikTok as a transmitter of knowledge to students according 

to current trends. 

   
 

         
                       One of the teachers                             The students’ marks  

                   that already use our app 

 

Figure 5. Form 4 students answering our quizzes 

 

We have spread the use of our KORREKTE AUSSPARCHE APP by going to the class of form 

4 as shown in the pictures above. We chose the students because they are preparing for SPM 

examination next year. They can practice their pronunciation and study early so that they do not need 

to worry so much about their examination in 2023. The mark above was from the students after they 

use our application. They enjoyed watching our explanation videos that we uploaded on TikTok and 

they get to apply our tips that we have provided in the same videos. The teacher also gave his feedback 

on how our application helped him in teaching his students in history. 

 

 

4.1 Commercialization  

Our application is built to help the students to practice their pronunciation better. This 

application is flexible as you can use it online and offline despite having a short time due to your daily 

schedule or your availability on your leisure time. For online, we have provided the application for 
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students to play. For offline, we have provided the pen drive as students still can learn using their 

laptop or have the materials downloaded. 

 

5. CONCLUSION 

Overall, the application that we built is very useful in helping students to speak more fluently 

and without pronunciation errors. Students and teachers too had fun while listening to the TikTok 

videos as the app is user friendly and save time. It is also improve students’ speaking skill indirectly. 

In order to score a high band in MUET speaking, language is vital and this application is interesting 

and joyable approach that can be applied in classroom. 
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Abstract: There are not a lot of water quality maps available right now, especially in the northern regions of 

Malaysia. The goals of SAMUDERAMAPS are to achieve the conservation of marine ecosystems and to improve 

economic profits for rural communities. SAMUDERAMAPS was developed by combining data on the most recent 

state of the water data with Geographic Information System (GIS) technologies. SAMUDERAMAPS is a ready-

made product that consists of water quality maps of physicochemical water parameters, including water nutrient 

parameters, covering the area of Sungai Kilim, Pantai Kok, Pulau Dayang Bunting, Pulau Tuba, and Sungai Merbok 

in Kedah. At a reasonable cost, SAMUDERAMAPS offers a variety of maps in both paper and digital versions. 

These maps are designed to meet the needs of a diverse audience of customers, including social and economic players, 

and local communities. In terms of the contribution that it can make, SAMUDERAMAPS can help 

environmentalists monitor the levels of water quality in locations that are difficult to access or that have a high 

degree of biodiversity. In addition, SAMUDERAMAPS helps conduct site-selection analyses to promote the long-

term sustainable development of mariculture regions, coastal tourism destinations, and fishing hotspots. 

SAMUDERAMAPS is congruent with the Sustainable Development Goals established by the United Nations, 

particularly SDG 14: "Life below water," SDG 2: "Zero hunger," SDG 3: "Good health and well-being," and SDG 

13: "Climate action.". 

Keywords: Conservation, Marine, Livelihood, Sustainable, Water Quality. 
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1. INTRODUCTION 

When unsustainable substances enter water bodies, there is a risk that disease will spread, the 

water will become poisoned, and invading species will move in. The bulk of sources of marine pollution 

are land-based, including excessive nutrient inflow from rivers, wind-borne debris, industrial and 

domestic pollutant output, and potential spill overs from ocean-borne freight (Kamaruddin et al., 2022). 

Many components mix in a very oxygen-depleted manner when poisons build up in the ocean food 

chain, causing estuaries to become anoxic and leading to severe ecological issues (Kamaruddin et al., 

2020).  

Due to several factors, including pollution and the destruction and deterioration of marine 

habitats, coastal waters are currently under significant environmental stress (Kamaruddin et al., 2021). 

Unsustainable elements have the potential to introduce invasive species, modify water quality to 

potentially toxic levels, and transfer diseases when they enter water bodies. Most of the marine 

pollution comes from land-based sources, such as excessive nutrient input from rivers, wind-borne 

litter, potential spill overs from ocean-borne freight, and industrial and domestic pollutant emission 

(Mohd Rizal et al., 2022a). When poisons build up in the ocean food chain, several components combine 

in an oxygen-depleted manner that makes estuaries anoxic and leads to a variety of biological issues. 

Figure 1 shows an accumulation of plastics waste along a river in Malaysia. 

 

Figure 1. Accumulation of marine waste along a river in Malaysia 

Traditionally, water quality maps were created without taking spatial or temporal perspectives 

into account (Kamaruddin et al., 2018). Several researchers are presently assessing the feasibility of 

integrating water quality data with geospatial technology (Kamaruddin et al., 2022b). Currently, few 

water quality maps are available in the northern regions of Malaysia (Kamaruddin et al., 2019). The 

goals of SAMUDERAMAPS are preserving marine ecosystems and enhancing rural communities' 

financial well-being. 
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2. METHOD & MATERIAL 

Current water quality data and Geographic Information System (GIS) technologies were 

combined to create SAMUDERAMAPS. SAMUDERAMAPS is a prefabricated product comprised of 

water quality maps of physicochemical water parameters, including water nutrient parameters, for 

Sungai Kilim, Pantai Kok, Pulau Dayang Bunting, Pulau Tuba, and Sungai Merbok, Kedah. Figure 2 

shows the production of SAMUDERAMAPS. 

 

Figure 2. Production of SAMUDERAMAPS 

 

3. FINDINGS 

SAMUDERAMAPS has the potential to aid environmentalists in monitoring water quality in 

hard-to-reach or highly biodiverse regions. SAMUDERAMAPS is also helpful for site-selection 

analyses to promote the long-term, sustainable development of mariculture regions, coastal tourism 

destinations, and fishing hotspots.  

The combination of water quality data with Geographic Information System (GIS) technologies 

is the fundamental development of the  SAMUDERAMAPS. SAMUDERAMAPS is a ready-made 

product that consists of water quality maps of physicochemical water parameters, including water 

nutrient parameters, for the Sungai Kilim, Pantai Kok, Pulau Dayang Bunting, Pulau Tuba, and Sungai 

Merbok regions of Kedah. SAMUDERAMAPS provides a variety of paper and digital maps at an 

affordable price. 

 

4. DISCUSSION 

The ability of water to sustain diverse uses or activities is referred to as "water quality." 98% of 

the water consumed comes from rivers, while 70% of the water resources are used by agriculture (Lee 

Goi, 2020). Due to urbanisation and modernisation, river water pollution is a significant issue in 

Malaysia and has a detrimental effect on the sustainability of water resources. The Water Quality Index 

showed an improvement in river water quality in 2019. The proportion of clean rivers has dramatically 

increased from 56% in 2018 to 61% in 2019. From 8% in 2018 to 9% in 2019, there are significantly more 

rivers that are poisoned.  

In terms of river pollution in 2019, the Department of Environment figures show that the 

Biochemical Oxygen Demand (BOD), Ammoniacal Nitrogen, and Suspended Solids (SS) all remained 

Water 
quality data

spatial 
Interpolation 

Methods

SAMUDERAMAPS
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high. Inadequate sewage or effluent treatment in manufacturing and agro-based industries may be the 

cause of high BOD levels. The main causes of SS might be improper building work and land clearing 

operations, whereas the main sources of NH3-N could be related to animal farming and home waste. 

Increased levels of heavy metals, mercury, coliforms, and nutritional burdens are caused by these 

environmental variables (Lee Goi, 2020). 

 

5. CONCLUSION 

SAMUDERAMAPS aligns with the Sustainable Development Goals established by the United 

Nations, specifically SDG 14: "Life below water," SDG 2: "Zero hunger," SDG 3: Good health and well-

being; SDG 13: Climate action. 
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Abstract: In an educational institution, attendance procedure plays an important role. Due to the many students 

in a class, monitoring attendance is time-consuming and prone to errors. Teachers may require aid differentiating 

between students with similar names or may not hear their name called and wrongly designate a student absent. 

Students often help missing friends by raising their hands, writing on the attendance sheet, or sharing the Google 

Form. An automated fingerprint attendance system using biometrics to ease the attendance process at an 

institution called the I-Attendance System has been proposed to overcome those problems that are being faced. This 

was a mechanism we developed for Saint International School to address issues such as teachers having to call out 

students' names during the class period repeatedly. The primary objectives are to create a fingerprint 

authentication system for tracking students' attendance to replace the current manual approach with an 

automated one and to create data visualization based on the data recorded from the attendance system for a better 

understanding of the information gathered and stored. Cost and portability are two main reasons fingerprint 

attendance systems are less widely used to track students' whereabouts in and out of school. However, I-

Attendance could be had for a low cost and installed with no difficulties, which increases its potential for 

commercialization. This project is fully sponsored by Jabatan Pengajian Politeknik dan Kolej Komuniti (JPPKK) in 

applying for the Intellectual Property Filing from the Intellectual Property Corporation of Malaysia MyIPO. The 

IP Filing Number is LY2022P04663. This project uses a real-time fingerprint attendance system, Visual Studio 

for data editing and storage, and Microsoft Power BI for data analysis. This project monitors time in and out of 

students which encourages students to be on time, reduces attendance recording time, and visualizes and analyzes 

attendance data. This project will develop a graphical, user-friendly system. This initiative stops attendance from 

affecting academic achievement. 

Keywords: Fingerprint Attendance System, Visualize, Students 
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1. INTRODUCTION 

Having such a huge class size presents a unique set of challenges for educators. Time is 

wasted when teachers manually take attendance by calling out students' names and filling up paper 

rosters. If the teacher does not have a chance to take a roll at the conclusion of class, pupils may lie on 

their attendance forms and claim to have been there. Students who require assistance keeping track of 

time may try to convince their professors that they arrived early. Fingerprint scanning devices are 

becoming more widespread in the workplace. These gadgets have fingerprint databases and can 

verify prints with a computer. Before it can be utilised in a classroom, it will need several tweaks. 

Thus, the concerns identified have led us to conclude that a fingerprint identification system for 

monitoring student attendance is necessary. Since the system now needs fingerprints as proof of 

attendance, pupils may no longer have their pals sign for them. Next, we'll design a statistical 

graphics-based report detailing the attendance statistics we've acquired based on the information 

captured by the attendance system. The technology will record attendance more effectively and with 

less room for mistake, making it simpler to monitor and analyse student achievement based on 

attendance. Under addition, students' academic performance will improve since they will be unable 

to fake their attendance in the new system; hence, they will be more motivated to show up to all of 

their courses.  

 

2. METHOD & MATERIAL 

This project could well be produced utilizing the Agile methodology. The Agile methodology 

is primarily meant to assist developers in creating projects that can swiftly adapt to changing 

requests. The agile methodology reduces the total project duration of every project, making it perfect 

for our project development. 

2.1 Planning 

We identified the problem faced by our client, SAINT INTERNATIONAL SCHOOL, which 

has been clarified above in this project proposal, which is that it is possible for errors to occur while 

documenting student attendance, keeping track of attendance can take a long time, and students 

easily falsify their attendance. Several important actions were carried out in this process, such as 

meeting with the customer and approaching them with our proposal of implementing a fingerprint 

attendance system dubbed I-Attendance system. Then, ask for the needs, where we discuss the design 

and the features, they wish to have in the system to overcome the challenges they have and may have 

in the future. We also acquired information for our project from the school. 

 

2.2 Analysis 

The requirements supplied by the customer are examined in the analysis phase, and project 

goals are translated into the defined system functionalities to be developed. The following are the two 

key actions involved in the analysis phase: 

i. Collecting customer needs  

ii. Conducting a thorough analysis 

The I-Attendance System for SAINT INTERNATIONAL SCHOOL criteria are determined 

after a careful examination of the data we were able to acquire, and the next step should begin. 
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2.3 Design 

The project is developed during the design phase to visualize and comprehend the system 

design. Based on the agile process, the system's design may be adjusted in each phase to satisfy the 

client's needs. 

 

2.4 Development 

During the development phase, all of the last phase's documentation for the I-Attendance 

system for SAINT INTERNATIONAL SCHOOL project are changed into the real system. 

 

2.5 Testing 

During the testing phase, all code is merged and deployed in the testing environment. Testers 

then do Software Testing Life Cycle tasks to examine the system for mistakes, flaws, and defects in 

order to determine whether or not the system's features work as planned. The Heuristic Evaluation 

approach will be used to test and assess the I-Attendance System that we are developing for our 

customer. Various inputs will also be tried in order to discover any problems in the system. 

 

2.6 Implementation 

During this phase, all necessary documentation for the project, such as the technical report 

and user manual, is prepared. The documentation phase will have an influence on how well 

consumers understand and use the technology. 

 

2.7 Maintenance  

The I-Attendance System for SAINT INTERNATIONAL SCHOOL Attendance system project 

is deployed to the customer at this phase, and the product is completely functional. The data is 

subsequently moved into the manufacturing phase. The system may then undergo routine 

maintenance to ensure a seamless functioning. 

 

3. BENEFITS TO INTENDED USERS AND SOCIETY 

Attendance records may be automatically updated; thus, it saves time for both students and 

teachers, which will not affect their teaching and learning. By visualizing and analysing data from 

student attendance records, administrators may guide teachers on what they should focus on to 

increase students' presence in the classroom. Today's teaching and learning rely heavily on students' 

regular participation, which has far-reaching benefits for society. Students will start coming to class 

early or on schedule since the system records time in and time out and marks them as late if they are 

more than 3 minutes late. The graphical report may assist if you need a fast and straightforward way 

to visualize and analyse attendance data. The community may affordably acquire a project with long-

term benefits and sustainability. Because of its potential connectivity to its surrounding environment, 

the project may be accessed from any laptop. Its graphical representation of data can be seen on any 

phone or other device. 
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4. COMMERCIALIZATION POTENTIALS  

Cost and portability are two main reasons fingerprint attendance systems are less widely 

used to track students' whereabouts in and out of school. However, I-Attendance could be had for a 

low cost and installed with little difficulty. With the help of positive feedback and satisfaction from 

Saint International School, we can spread the word about our idea and increase its potential for 

commercialization. We have gone through the steps necessary to get a unique patent identification 

number to show our product's originality. Our project is fully sponsored by Jabatan Pengajian 

Politeknik dan Kolej Komuniti (JPPKK) in applying for the Intellectual Property Filing from the 

Intellectual Property Corporation of Malaysia MyIPO. The IP Filing Number is LY2022P04663. 

 

5. PROJECT SIGNIFICANCE 

 This project was developed primarily due to the client's difficulty managing student 

attendance when there are many students in a class, which leads to mistakes made by teachers and 

attendance fraud on the part of students. This solution benefits the user and the client (teachers) 

(students). The users can also save time by not having to fill out an attendance paper or a google form 

to register their attendance. The establishment of the attendance system around the academic regions 

will start with this project of ours. Additionally, this project will ensure that the procedure is simple 

and efficient for both users and clients. This invention possesses excellent novelties in the framework 

of the I-Attendance System using the hands of Visual Studio, Microsoft Excel, and Microsoft Power 

BI. One of the system's many strengths is how quickly and simply it records students' attendance. 

This way, no time will be wasted during class time. Considering that all you need is a laptop to run 

the system and a fingerprint scanner to get started, the overall cost of the system and the setup is 

quite reasonable. When compared to conventional methods, such as calling out names and so on, this 

strategy performs significantly better in many ways. The data that has been collected also can be 

analysed and visualized using Microsoft Power BI for the teacher's and administrator's view. 

 

6. OVERAL DESIGN, DISPLAY AND PACKAGING OF THE PRODUCTS 

 The I-Attendance system is built on a fingerprint scanner that can read all ten of a student's 

fingers. All of the gathered data is editable in the Visual Studio system that controls the system, and 

each teacher and administrator is given their own unique login credentials. Teachers and 

administrators may use Microsoft Power BI, which is available for desktop computers and mobile 

devices, to analyze and display the gathered data in Excel. The product comes in an application form 

which can be download by the teachers in their laptop device. 

 

Figure 1. Enrolling process of all fingerprint 
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Figure 2. Microsoft Excel Document of attendance 

 

Figure 3. Microsoft Power BI Dashboard View 

 

5. CONCLUSION 

As a conclusion, a fingerprint recognition attendance system will be developed to swap out 

the old technologies already used by many educational institutions. Gaining the desired level of 

hybrid student attendance will signify the successful execution of this project. Our hope is that this 

system will make taking attendance easier and more accurate for everyone involved. The use of 

biometric devices will also make it easier to record attendance and reduce the number of times that 

numbers need to be entered incorrectly. 

 

6. RECOGNITION 

These are the certificates of recognition that the director of Saint International School 

presented to the software developers and our supervisor.  

     

          Figure 4. Certificate to the developer                   Figure 5. Certificate to the supervisor 
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Abstract: Jellyfish blooming has occurred around the globe recently and started approaching the coastal region that 

actively operates with fishing sectors, seaside activities, and tourism. There was undoubtedly commotion, casualties, 

and even fatalities brought on by jellyfish blooms. Implicitly, the overlap of jellyfish and human populations has 

terribly impacted the area's socioeconomics. There have been no methods or devices utilized to predict jellyfish blooms 

based on environmental cues or to employ digital mapping to manage biological risks in the coastal area and ensure 

the safety of the nearby marine communities. The integration of the spatial and temporal change in jellyfish 

distribution and water physicochemical water parameters, mediated by Geographic Information System (GIS) 

technologies, is the basis of the realization and structure of the MEDUSA-LINK maps. The general public, local 

marine communities, authorities, policy-makers, and even tourists are the target group to ensure the benefits of the 

MEDUSA-LINK maps. Following the Sustainable Development Goals (SDG) set forth by the United Nations, SDG 

14: "Life below water," SDG 3: Good health and well-being, and SDG 13: Climate action and Industrial Revolution 

4.0, Big Data in fulfilling predictive demands and maintenance, MEDUSA-LINK maps were brought out to shine 

and offer a way out.  

Keywords: Jellyfish Blooming; Water Quality Monitoring; Sustainable Coastal Activities. 
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1. INTRODUCTION 

Jellyfish blooming has occurred around the globe in recent decades and started approaching 

the coastal region that actively operates with fishing sectors, seaside activities, and tourism. Jellyfish 

abundance, blooming, or massive aggregation, for sure, brought along commotion, casualties, and even 

fatalities. Implicitly, the overlapped niches between jellyfish and the human population have 

disastrously impacted local socioeconomics. Factors of jellyfish aggregations are Eutrophication, 

overfishing, habitat modification for aquaculture, and climate change (Hashim et al., 2022; Purcell et 

al., 2012; Purcell et al., 2007; Richardson et al., 2009). In advance, human unconsciously promotes 

blooming by excessive seafood harvesting, removing jellyfish predators, allowing nutrient run-off from 
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agriculture, introducing alien species, and poor aquaculture conduct (Hashim et al., 2022; Purcell et al., 

2012). Currently, the jellyfish blooming incident piqued interest amongst researchers, 

environmentalists, and even authorities as their occurrence brought uproar, havoc, and tremendous 

impact on the region affected. Therefore, several jellyfish monitoring approaches are introduced to curb 

these issues before they worsen. 

Several approaches were taken to address the jellyfish blooming occurrences worldwide 

efficiently. Kennerley et al. (2021) reported the development of the jellyfish monitoring program 

throughout the United Kingdom and Ireland by mapping the habitat suitability for jellyfish in North 

Atlantic. Moreover, the stranding of jellyfish species observed on the shore over seasonal variability 

was also studied in Southeastern Pacific (Fierro et al., 2021). In northern Queensland, Unmanned Aerial 

Vehicles (UAVs) was used to monitor box jellyfish distribution, which caused death more than 60 death 

over the years (Rowley et al., 2020). Despite the strategies mentioned above, little research has been 

done to determine the species composition, abundance, and interactions of jellyfish with the marine 

environment. As a result, the knowledge of the harmful consequences of jellyfish on Southeast Asian 

countries is indefinite (Suriyan et al., 2019). Therefore, water quality mapping is proposed as a medium 

to solve the jellyfish blooming problem in Malaysia. 

There is a lack of water quality mapping, particularly in Malaysia. Water quality mapping is 

crucial to determining the source of contamination and whether it results from anthropogenic or 

natural sources. For further understanding, the latest water quality mapping is improvised by utilizing 

spatial and temporal analysis for each water parameter (Hashim et al., 2022; Kamaruddin et al., 2021; 

Kamaruddin et al., 2022; Kamaruddin et al., 2022). However, water quality mapping related to jellyfish 

species has never been reported so far using any applications to the best of the author's knowledge. 

This emphasizes the uniqueness of the suggested innovation approach. Implementing the jellyfish 

distribution along with the water parameter will alleviate the bottleneck issue in solving the jellyfish 

blooming problems and provide a predictive method for hindering unwanted jellyfish encounters. By 

combining those elements, MEDUSA-LINK maps were brought out to shine and provide a way out by 

giving early jellyfish bloom prediction for the sustainability of fisheries, coastal activities, and tourism 

consistent with the Sustainable Development Goals established by the United Nations, SDG 14: "Life 

below water," SDG 3: Good health and well-being, and SDG 13: Climate action and Industrial 

Revolution 4.0, Big Data in fulfilling predictive demands and maintenance. 

 

2. METHOD & MATERIAL 

The MEDUSA-LINK map was made after the current water quality map underwent a thorough 

revision and improvement using the most recent data, which included the spatiotemporal variation of 

jellyfish distribution, the spatiotemporal variation of physicochemical and water nutrient parameters, 

species dominance, and the species diversity index, all mediated by geospatial technology. Visually 

pleasing digital maps are created using Geographic Information System (GIS) software. By offering 

preventative measures based on environmental cues, MEDUSA-LINK effectively and efficiently 

reduces the likelihood that jellyfish accidentally encounter people in busy coastal areas. This software's 

tools employed spatial statistics for various analyses, including pattern analysis, shape analysis, surface 

modeling and prediction, spatial regression, statistical comparisons of spatial datasets, statistical 

modeling and prediction of spatial interaction, and more. Furthermore, MEDUSA-LINK also provided 

a database of jellyfish native to Malaysian Seas with specific codes and detailed information on jellyfish 

species based on Field Guide to the Jellyfish of Western Pacific (Centre for Marine and Coastal Studies, 

2012). 

 



APS Proceedings Volume 1 

256 

3. FINDINGS 

Authorities, socioeconomic participants in managing coastal tourism, the general public, and 

local maritime communities, particularly breadwinners in coastal activities, have access to and can use 

MEDUSA-LINK. MEDUSA-LINK also provides information regarding the spatiotemporal aggregation 

of jellyfish to forecast the presence and bloom in the coastal area based on environmental cues. 

MEDUSA-LINK is essential in assisting authorities in upholding the legislation or policy pertaining to 

managing coastal tourism. MEDUSA-LINK is also essential in formulating a strategy to equip local 

leaders better to deal with jellyfish seasons or blooms. MEDUSA-LINK must prepare preventative 

measures, including posting signs warning locals and visitors to stay out of the water during jellyfish 

blooming seasons. MEDUSA-LINK can currently only be accessible on paper. However, countless 

MEDUSA-LINK is presently being created digitally. When taken into consideration, MEDUSA-LINK 

can identify a jellyfish hotspot attack and help prevent accidents that could cause an uproar, casualties, 

or even fatalities due to unintentional jellyfish contacts.  

 

3.1 Product Objectives 

With the use of geospatial software, the spatiotemporal distribution of jellyfish, and the 

physicochemical characteristics of water, MEDUSA-LINK has been designed to address the problem 

statement. MEDUSA-ultimate LINK's goals are:  

a) To serve as tools or devices to provide predictive information of jellyfish bloom based on 

environmental cues or water quality parameters. 

b) To utilize digitized mapping in managing biological hazards in coastal tourism management and 

secure the safety of the local marine communities. 

 

3.2 Product Idea 

The integration of the spatial and temporal change in jellyfish distribution and water 

physicochemical water parameters, mediated by Geographic Information System (GIS) technologies, is 

the basis of the realization and structure of the MEDUSA-LINK maps. A MEDUSA-LINK product 

explains how jellyfish are distributed over space and time in response to environmental cues and the 

water quality along the shore of Pulau Langkawi. MEDUSA-LINK offers a large selection of print and 

digital maps at affordable prices. Our team is the only research and environmental organization that 

produces up-to-date water quality maps on the distribution of jellyfish species in Malaysia. Local 

governments, coastal tourist management, socioeconomic stakeholders, and local maritime 

communities all have different consumer wants that MEDUSA-LINK meets.   
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3.3 Product Diagram 

 
Figure 1. MEDUSA-LINK Maps Logo and Front Page.  

 
Figure 2. MEDUSA-LINK Maps For Dissolved Oxygen (mg/L) and Jellyfish Distribution of Pantai Kok, Pulau 

Langkawi, Kedah 
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Figure 3. Pop-Up Screen (After Clicking Button) Provide Information About Jellyfish Residing in the Area 

 

4. DISCUSSION 

The implementation of MEDUSA-LINK maps in Malaysia can pertain to the sustainability of 

the fisheries, coastal activities, and tourism, especially in the coastal-dependent region. MEDUSA-LINK 

maps could hinder or minimize the disastrous impact of jellyfish blooming through early prediction 

based on environmental cues. Therefore, the effects of jellyfish blooming on coastal fisheries and 

tourism activities will be appropriately discussed. First, jellyfish blooming could negatively impact the 

fisheries by reducing the catches, thus lowering the socioeconomic incomes of coastal-dependent areas 

(Condon et al., 2013). Due to a rise in the number, jellyfish could directly affect fish larvae through 

predation and indirectly affect fish larvae by feeding on zooplankton and ichthyoplankton, thus, acting 

as both predators and potential competitors of fish (Purcell et al., 2007). For instance, the social-

ecological model was developed to account for the consequences of variations in Pelagia noctiluca 

abundance on local fisheries. The outcomes of the various scenarios demonstrate that P. noctiluca has a 

minimal effect on Catalonia's small pelagic fisheries (Tomlinson et al., 2018). In short, jellyfish blooming 

could severely impact fisheries by reducing the fish larvae through predation and competition. 

Furthermore, jellyfish blooming also could reduce socioeconomic through disrupting coastal 

activities and tourism. Coastal activities and tourism are entirely dependent on each other. An 

unwanted encounter with harmful jellyfish could present commotion, casualties, and even fatalities 

(Centre for Marine and Coastal Studies, 2019). Based on the fact cases in Pulau Langkawi, Kedah, since 

the bulk of seawater activity happens during the day, the peak time for jellyfish stings was between 
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12:00 and 6:59 pm. Activities including swimming, entering, and standing in the water were linked to 

a higher risk of stings (Mohd Suan et al., 2016; Mubarak et al., 2021). A sixth-grader who was stung by 

a jellyfish while swimming in Teluk Bahang fell into a three-day coma. After experiencing agony for 

more than a week, Ahmad Azfar Hakim, 12, was hospitalized at the Seberang Jaya Hospital on 

Thursday. He fell into a coma on Friday, grabbing the public's attention (Centre for Marine and Coastal 

Studies, 2019; The Star, 2017). To summarize, this compilation of jellyfish envenomation cases called 

out for action: jellyfish monitoring.  

 Although jellyfish monitoring has been conducted globally, no adequate and efficient 

strategies have been adequately drafted and carried out, especially in Malaysia, to prevent another 

horrendous incident from happening again due to jellyfish blooming. Therefore, the MEDUSA-LINK 

map is a brilliant approach to alleviate the jellyfish blooming problem by combining the information 

regarding the spatiotemporal variation of jellyfish and environmental cues, such as water quality 

parameters, mediated by Geographic Information System (GIS), to present ideally digitized maps for 

early prediction of jellyfish blooming. Hence, only by MEDUSA-LINK maps, early prediction of 

blooming could save lives, avoid casualties, and reduce commotion in the near future. 

 

5. CONCLUSION 

MEDUSA-LINK is consistent with the Sustainable Development Goals established by the United 

Nations, SDG 14: "Life below water," SDG 3: Good health and well-being, and SDG 13: Climate action 

and Industrial Revolution 4.0, Big Data in fulfilling predictive demands and maintenance.  
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Abstract: The use of games in teaching especially in English Language Teaching (ELT) has become a norm among 

educators globally. The difficulties students’ face in acquiring spellings and definition of the words, extensive use of 

mother tongue, lack of dictionary skills and the pedagogical negligence in acknowledging students’ learning abilities 

in acquiring vocabulary have led to the innovation of Let’s JizZle! Hence, this paper described the process of 

designing and developing Let’s JizZle! as well as its effectiveness in teaching and learning vocabulary for both 

primary and secondary school learners of lower to intermediate proficiency. Game Based Learning (GBL) and 

differentiated instructions theory are the two main underpinning approaches in this innovation. Design and 

Development Research (DDR) was employed as the research design and ADDIE model was the research framework 

in developing Let’s JizZle!. The significant impacts towards vocabulary learning were proven through pre and post 

tests. Let’s JizZle! benefited the students to comprehend the vocabulary learnt as well as applying it in context besides 

acting as a teaching aid among teachers. It is the first jigsaw puzzle designed based on 21st century learning and 

CEFR textbooks for vocabulary learning especially for A2-B2 achievers. Let’s JizZle! has high commercialisation 

potentials. 

Keywords: jigsaw puzzle, vocabulary, GBL, differentiated instructions,  DDR, ADDIE, ELT 
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1. INTRODUCTION 

Vocabulary is seen as an integral part of language learning since it is a crucial element in 

acquiring all four language skills. To master English skills, students must know the vocabulary of the 

language i.e. a list of words with their meaning because it supports their skills’ improvement (Linse, 

2005). In order to speak and write English, students need to learn one to two thousand words (Cameron, 

2001). Mastering vocabulary implies that students have a thorough understanding of vocabularies, 

including their meanings, spoken and written forms, grammatical behaviour, word derivation, 
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collocations of words, register of the word - spoken and written, connotation or associations of the 

word, and word frequency (Thornbury, 2002). Schmitt and Schmitt (2020) suggest that receptive and 

productive knowledge may be the only practical technique to quantify depth of vocabulary knowledge 

when assessing students' vocabulary mastery. Receptive knowledge refers to words that students 

recognise and understand when they occur in context, whereas productive knowledge refers to words 

that students understand, can correctly pronounce, and use constructively in speaking and writing. It 

is believed that measuring students' receptive vocabulary is beneficial. Krashen’s language acquisition 

theory asserted that continuous exposure to comprehensible language encourages most students to 

acquire the words unintentionally (Krashen, 1982). Ratika, Isma and Nawir (2021) supports Krashen’s 

theory and the importance of vocabulary learning and acquisitions among second language (L2) 

learners for producing comprehensible output through written and spoken language. They also 

stressed that explicit vocabulary instruction should not be deemed as less important especially among 

L2 learners. 

Based on the descriptors in the latest CEFR, students are ought to acquire the targeted 

vocabulary in order to read and comprehend a reading passage in their textbook. However, it was 

apparent that the students were disengaged and unable to recall the spelling and meaning of the words 

they had learnt. Previous researches have explained the underlying issues that refrained the students 

from acquiring the vocabulary effectively. Chai, Jong, Dison, Thomas, Yunus and Suliman. (2020) stated 

that conventional vocabulary teaching strategies such as chalk-and-talk, memorising words and the 

definitions as well as drilling students to identify the meaning of a list of targeted words using a 

dictionary are extremely taxing for both teachers and students. Yieng and Abdul Aziz. (2022) agreed 

and they further elaborated that these conventional strategies are irrelevant to the GenZ learners as 

they easily get demotivated and find it difficult to remember and retain the new words they have 

learned. According to Lim, Yunus and Embi (2017), academic achievement and the interference of 

mother-tongue language especially among Malaysian students had undoubtedly hampered the 

students' experience in learning English. Generally, Malaysian students have difficulty in acquiring 

new vocabulary due to extensive use of their mother tongue. This has affected their vocabulary 

exposure thus leading to poor acquisition of the four language skills.  

 

Since the learning of English vocabulary is limited in the classrooms, students have less 

opportunity to utilise and acquire the language spontaneously. As a result, this had an indirect 

influence on English vocabulary learning, particularly on retaining the meaning of the words as well 

as applying them in the context. In the both primary and secondary English Language textbooks and 

Dokumen Standard Kurikulum dan Pentaksiran (DSKP), students are targeted to master dictionary skills 

which are crucial for their vocabulary development throughout their years of schooling. These 

stipulated words  are vital  in assisting students  to acquire the necessary vocabulary insights that are  

related to the various themes and contents introduced in the syllabus. However, the teaching 

vocabulary strategies ought to be relevant and interesting to students in order to assist them acquire 

and learn the words in a more meaningful and fun way. Undoubtedly, there is no one size fits all 

approach for vocabulary teaching; hence, teachers play a vital role in understanding and catering to 

their students’ needs and language learning abilities.  

 

Game-based learning (GBL) has been practised in the classroom by many educators for ages. 

Game-based learning is derived from Piaget’s cognitive development theory where the students 
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process new information through assimilation and adaptation. The process of assimilation and 

adaptation can be forged through play as Piaget (1962) described play as an integral element for 

students’ stages of cognitive development. It is a contributing factor to activate students’ schemas for 

long term memory retention. Hazar (2020) viewed GBL as significant to the students since they are 

more engaged in the learning process. Previous studies proved the effectiveness of GBL towards 

students’ vocabulary learning (Ozturk, 2018; Talib & Rabu, 2017, Tan & Tan, 2020).  

 

Puzzle falls under GBL and it is an effective educational play tool (Ratika et. al., 2021). It is 

aligned with the twenty-first century learning approach where it stimulates students’ creativity, critical 

thinking, problem solving and collaborative skills. It all depends on how teachers make use of the 

puzzle in their lesson for language learning. Most students have a short attention span and easily get 

distracted in the traditional way of a vocabulary teaching session. Therefore, incorporating puzzles in 

vocabulary teaching encourages physical movements among students and it would be even more 

significant when the learners are working cooperatively in groups. This would relieve the tension in 

following the lesson seated attentively, lower the affective filter, boosting energy and concentration 

subsequently heightened the retention of the new words learned. Bakla & Sarıc ̧oban (2015) have 

explicitly listed several benefits of puzzles such as enable students to apply words in a context, learn 

new words while recalling their prior knowledge, focuses on spellings as well as promoting 

independent learning. Thus, puzzle based teaching and learning is definitely not an outdated teaching 

approach but a useful and student-centred tool of teaching vocabulary strategy. 

 

Let’s JizZle! is a toolkit of vocabulary game that has been adapted from jigsaw puzzles to 

accommodate and facilitate students in learning vocabulary. John Spilsbury in 1762 was the person to 

produce the first jigsaw puzzle (Lau et.al., 2014). Today, jigsaw puzzles are known as a fun game and 

a game that taps multiple cognitive abilities. A successful communication in both written and spoken 

depends on a strong foundation of vocabulary, thus, Let’s JizZle! emphasises students’ vocabulary 

learning and acquisition as a foundation of their language proficiency. Let’s JizZle! is inspired by the 

wonders of  jigsaw puzzles that can be induced into teaching practices and producing effective 

vocabulary learning. In 1978, Elliot Aronson and his colleagues developed a jigsaw learning 

environment that encouraged students to work cooperatively in learning sessions (Halimah & 

Sukmayadi, 2019). According to Slavin (1995), the jigsaw approach emphasises a way to help build  a 

classroom  as  a community  of  students where all  students  are  valued (Mokhlis, 2019). Hence, this 

innovation is able to boost students working cooperatively and simultaneously it assists students to 

acquire vocabulary. The integration of jigsaw technique in Let’s JizZle! is also aligned with Vygotksy’s 

(1968) social constructivism theory. Erbil (2020) supported Vygotsky’s principles of Zone of Proximal 

Development (ZPD) in promoting cooperative learning method where it enables students to work 

together as a team and benefit optimally from each other in terms of acquiring knowledge effectively. 

Hence, Let’s JizZle! emphasises on playing it in groups as it is believed that through social interaction, 

the less competent students will be able to develop better comprehension of the vocabulary with help 

from more skillful peers- within the zone of proximal development. 

Let’s JizZle! focuses on the words from Year 6 to Form 1 the latest CEFR textbook. Since the 

context of the book is foreign to our local Malaysian students, the words in the textbooks are deemed 

difficult for the students to comprehend and apply pragmatically and syntactically. This innovation 

promotes the students to understand the words better as it is designed thematically and systematically 
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organised to students’ level of proficiencies through differentiated learning strategy. According to 

Magableh & Abdullah (2020), differentiation learning strategies facilitate an effective learning process 

that suit the students’ learning difference. Students’ pace of learning and different proficiency levels 

were no longer deemed as a threat since this theory of differentiated instruction converts the threat into 

a pedagogical strength in maximising learning potentials and eventually has a positive impact towards 

the learning outcomes (Suwastini, Rinawati, Jayantini, & Dantes, 2021). In this context of differentiated 

instruction, the strategies can facilitate effective classroom management besides prioritising student-

centred learning process (Tomlinson, 2014). Therefore, differentiated instruction theory has been a 

significant underpinning approach in Let’s JizZle! since it contains three levels of puzzles and 

worksheets based on the level of difficulty words. The level of the words chosen were also examined 

with the Oxford Dictionary where they ranged from A1-C1 based on CEFR scale. Let’s JizZle! is a tool 

for facilitating students of the targeted CEFR proficiency level, A2-B2, in mastering the words based on 

their textbooks. Therefore, this paper aims to design, develop and evaluate the effectiveness of Let’s 

JizZle! in teaching and learning English vocabulary especially for Year 6 and Form 1 students. 

 

2. METHOD & MATERIAL 

The research design used in this study is Design and Development Research (DDR) which was 

proposed by Richey & Klein (2014). There are three main phases in DDR: analysis, design and 

development, evaluation. At the same time, ADDIE model has proven useful in developing gaming 

materials in education (Herout, 2016; Al Ghawail, Ben Yahia, & Alrzini, 2021). Thus, ADDIE model was 

applied in developing the jigsaw-puzzle based vocabulary learning kit named Let’s JizZle!. Figure 

1shows a framework of how the researchers applied DDR design and ADDIE model in innovating Let’s 

Jizzle!. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: DDR and ADDIE framework 

 

2.1 Analysis 

Based on the classroom-based assessment (PBD), the researchers found that most of the 

students in transition from Year 6 to Form 1 were struggling in reading comprehension and 

communicative competence for both writing and speaking. Therefore, a need analysis was conducted 

to identify the areas of students’ learning difficulties through a questionnaire (Hutchinson & Waters, 

1987). The result of the questionnaire (Figure 2) showed that the main reason was due to students’ lack 
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of vocabulary, misspelling of the words and comprehending the meaning of the words in their new 

textbooks, Academy Stars as well as Pulse 2.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: The result of need-analysis on the areas of students’ learning difficulties 

 

 

2.2 Design 

 

 

 

 

 

 

 

Figure 3: The process in the Design phase 

 

In this phase, the researchers established an overall outline of how the teaching and learning 

of vocabulary will be delivered effectively. This includes determining the best teaching strategy and 

creating useful and action-oriented learning objectives for vocabulary teaching and learning. Let’s 

JizZle! is created based on the data collected from the need analysis as well as through thorough 

literature review of the relevant pedagogical theories and approaches. In order to facilitate effective 

vocabulary learning among the students of Year 6 and Form 1, the researcher curated the main 

objectives of Let’s JizZle! as: 

1. To comprehend the targeted words of different levels based on the three main themes in their 

latest CEFR textbooks. 

2. To use the words in context (sentences) correctly. 

3. To spell the words correctly. 

Besides, the researcher also determined the size, materials needed and cost of developing Let’s JizZle! 
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Figure 4: The size of the box and puzzles   
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Figure 5: The design and layout of the box 
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Table 2: Cost of developing Let’s Jizzle! 

 Materials Quantity Unit Price (RM) Cost (RM) 

1. A4 magnetic frame 9 5.00 45.00 

2. Pocket files 9 2.50 22.50 

3. Erasable marker pens 9 0.35 3.15 

4. Ziplock bags 9 2.30 20.70 

5. Dice 3 0.40 1.20 

6. Printing cost - - 135.00 

Total: RM 227.55 

 

 

2.3 Development 

 

 

 

 

 

 

 
 

Figure 6: The process in the Development phase 

 

In this phase, the materials were developed from scratch using Microsoft Word especially in 

designing the layout of the box, puzzles and worksheets before the printing process. Other materials 

were purchased except for the puzzle-frame which was handcrafted to make it transparent on both 

sides. All the materials were assembled and kept in three different boxes for three different themes. 

Each box contains a dice, erasable marker pens, transparent puzzle-frames, pocket files with 

worksheets and three ziplock bags with puzzle pieces labelled as beginner, intermediate and advance. 

 

Let’s JizZle! was introduced to two individuals who had expertise to acquire their validation 

and feedback on suitability of the innovation product. The two experts were a SISC+ officer and a head 

of the English Panel respectively. Google Form was created and distributed to the experts. The 

following is an example of the assessment instruments of Let’s JizZle! via Google Form. 
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Table 3: Module assessment instruments 

Feature Aspect Indicator 

Content Curriculum 

Let’s JizZle!’s suitability with students’ basic vocabulary competence 

Let’s JizZle!’s suitability with learning objectives 

Let’s JizZle!’s appropriateness for the level of students 

Let’s JizZle! is easy to understand 

Let’s JizZle! is a useful resource for teaching 

Learning design 

and media 

Strategy 

Fun and attracts students’ interest 

Cater to the need of students with different learning abilities  

Able to motivate students to learn vocabulary  

Technical Instructions are simple and straightforward 

Display 

Pictures of the puzzles are attractive  

Suitable size of the puzzle pieces 

Adapted from: Suartama (2016) in Aggraini & Putra (2020) 

 

The experts’ remarks were analysed and the constructive comments were taken into 

consideration to upgrade the kit, Let’s JizZle! before applying it to the students. The data can be 

presented as follows: 

 
Table 4: Result of assessment instrument 

 

Validator Mark 

Validator 1 82% 

Validator 2 89% 

 

The module assessment tool that the experts were provided had a total of 11 items (Table 3). 

Each item was worth five points, and the experts graded the items based on the material they had seen 

and tested the prototype of Let’s JizZle!. The results show that both validators gave more than 80%. 

Table 5 exhibits some remarks and recommendations of the experts. 
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Table 5: Comments from the experts 

 

Validator Comment Amendment 

Validator 1 

The number of vocabulary seemed apt for 

the students to learn and aligned with the 

curriculum. 

- 

More simple instructions. 
Instructions were edited to make it simpler for 

the students to understand. 

Let’s JizZle! is fun and motivating for 

students to learn vocabulary. 
- 

Validator 2 

Size of the puzzle pieces are just nice. - 

Grouping of the vocabulary chosen should 

be revised. 

The grouping was done based on the 

complexity of the vocabulary. 

Very convenient to use because of its 

portable size. 
- 

 

After collecting the comments and feedback from the experts, amendments were made 

accordingly. The finalised draft was sent for printing.  
 

 

2.4 Implementation 

During this phase, Let’s JizZle!, was implemented to a total of 57 students from both Year 6 and 

Form 1 through purposive sampling. 23 Year 6 students from SJK(C) Chung Huah, Kampar in Perak 

and 34 Form 1 students from SMK Tengku Idris Shah, Kapar in Selangor were selected for the testing 

of this product.  

Initially, the students were given a pre-test to identify their level of vocabulary acquisition 

(Alakrash, Razak, & Bustan, 2020; Nguyen, 2021). It was conducted prior to the implementation of Let’s 

JizZle! in order to determine the level of students’ understanding towards the words from their 

textbook. The result of the pre-test will be discussed in the evaluation phase where it will be used to 

make comparison with the post-test after implementing the product to the students. Then, the teacher 

introduced Let’s JizZle! to the students by describing the instructions. The description would clearly 

state that each box contains 3 packs with a total of 54 puzzles, which can be sorted into 18 words. The 

teachers demonstrated and explained the steps to play Let’s JizZle! The students are encouraged to start 

with the Beginner pack and slowly upgrade to Advance level.  
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Figure 7: Flowchart of how Let’s JizZle! was utilised in classroom 

2.5 Evaluation 

As for this phase, the students were given another round of a vocabulary test as a post test. The 

tests were conducted to determine the effectiveness of Let’s JizZle! towards teaching and learning 

English vocabulary for Year 6 and Form 1 students. The results were analysed and evaluated 

deliberately in findings and discussion. 

 

3. FINDINGS 

Table 6: Results of the vocabulary tests before and after implementing Let’s JizZle! 

 

Range Scores 

Number of students 

Pre-Test Post-Test 

1-6 5 0 

7-12 9 3 

13-18 17 6 

19-24 10 5 
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25-30 4 8 

31-36 5 10 

37-42 2 9 

43-48 3 7 

49-54 2 9 

 

 

 
Figure 8: Students’ scores in pre and post tests 

 

Both pre-test and post-test were used to gather the data. The results are shown in the bar chart 

based on the tests that were completed. The bar graph compares the number of pupils in the classroom 

prior to and following the implementation of Let's JizZle!. Results from the post-test for the students 

showed improvement in Table 6 and Figure 8. There were only 2 students who scored in the range of 

49 to 54, however 9 students were able to achieve that range in the post-test. This showed an increase 

of 9 students, who had scored 49 to 54. Only 3 students were in the range of 43 to 48 in the pre-test, 

while in the post-test, there were 7 students who managed to be in the score range. 2 students were in 

the score range of 37 to 42 during the pre-test, but in the post-test, the number has increased to 9 

students. This shows that Let’s JizZle! managed to enhance the learning of vocabulary among the 

students. 5 students scored within 31 to 36 in the pre-test, and during the post-test, there was an increase 

of 5 students which brings to a total of 10 students in the score range. As for the score range of 25 to 30, 

there were 4 students in the range during the pre-test, however the number doubled to 8 students in 

the post-test. There was a significant difference in the number of students who scored 19 to 24 in both 
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the tests. 10 students were in the score range during the pre-test, and only 5 students scored 19 to 24 

during the post-test. During the pre-test, 17 students got marks ranging from 13 to 18, but during the 

post-test, only 6 students were in the score range. 9 students scored 7 to 12 in the pre-test, but only 3 

students achieved that range in the post-test. As for score 1 to 6, pre-test scores showed a number of 5 

students, but there none of them obtained the score in the post-test.  

 

4. DISCUSSION 

The results indicated that it is an undeniable fact that Let’s JizZle has brought in a huge change 

in the learning of vocabulary among the Year 6 and Form 1 students. All the students managed to get 

a good score and they displayed great improvements in their vocabulary learning.  Learning 

vocabulary is a difficult task for some students as they are unable to memorise unfamiliar words and 

spelling thus having games is an effective way to have a more interactive and meaningful learning 

(Hazar, 2020). Through Let’s Jizzle, students’ interest to take part in an active learning was clearly seen 

and it encouraged them to to interact with each other, thus, resulting in better acquisition  and 

understanding of vocabulary. This is supported by Wardana (2016) and Melasari et.al (2019) who stated 

that using games creates an effective impact on learners’ vocabulary development.  

 

Vygotsky (1978) also mentioned that students’ problem solving skills as well as their creativity 

and communication skills are enhanced through games. By playing Let’s JizZle!, students were able to 

communicate effectively to complete the jigsaw puzzle together with the meaning. It eventually 

promotes an engaging learning atmosphere that gives learners the opportunity to grasp the information 

easily (Alda & Wati, 2021).  It was also proven through the findings that students are more confident 

to use the words learnt in context as it is learned through cooperative learning and in a fun 

environment. This is in line with the previous study conducted by Halim, Hashim, & Yunus (2020) who 

found that students gain confidence in using English when they learn the language in a fun way. Let’s 

JizZle! does not only enhance students’ vocabulary but it also promotes meaningful learning among 

students.  

In this study, the implication relates to the effectiveness of the toolkit in teaching and learning 

vocabulary for both the teachers and learners. The findings provide both theoretical and practical 

implications in the field of language education. This study and the toolkit promote and support the 

theory mentioned by Vygotsky (1978) and Piaget (1962) in language learning through games besides 

the integration of multiple learning approaches such as ADDIE in Let’s JizZle!. They prove that learning 

vocabulary through games is possible in stimulating learners’ thinking skills besides learning new 

vocabulary. The findings in this study showed that it is feasible for all learners with different 

proficiency levels. The toolkit caters the needs of all the learners through the application of 

differentiation in the jigsaw puzzle levels according to the themes.  

This study has contributed to the effectiveness of the toolkit in teaching and learning 

vocabulary for both the teachers and learners. As the study progressed, a few suggestions surfaced and 

were taken into account for further improvement. The design & development of Let’s JizZle! can be 

further upgraded by introducing more vocabulary from the remaining themes according to the primary 

and secondary English Language textbooks and Dokumen Standard Kurikulum dan Pentaksiran (DSKP)  
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5. CONCLUSION 

The design & development of Let’s JizZle! with DDR as the research design and ADDIE model 

as the foundation of the study produced a positive effect towards the teaching and learning of 

vocabulary for both primary and secondary school learners of lower to intermediate proficiency. 

Results of both the pre and post tests showed significant outcome as the learners experienced gradual 

progress in the vocabulary learning. Learners’ physical involvement in learning the vocabulary 

according to their syllabus and applying the knowledge in the process of playing Let’s JizZle! boost 

their confidence in acquiring English vocabulary. This game also enhanced collaborative and 

cooperative learning among the learners, which also supports autonomous and meaningful learning. 

Despite certain recommendations which can be further adapted, this toolkit is a great teaching aid to 

foster vocabulary acquisition towards building a stronger foundation in English vocabulary among the 

learners. 
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Abstract: The food bank program has been widely introduced as a Corporate Social Responsibility (CSR) in many 

organizations, especially Non-Government Organizations (NGOs), to fight food poverty. Some organizations still 

use the manual process to manage food donations, which can lead to difficulty in keeping track of their food inventory 

records. It is challenging for the donor to know the food or items that are critically needed, and most of the time, they 

will donate anything they feel essential. Therefore, to mitigate the problems, this web-based system is developed to 

manage the food inventory in a better way. This project aims to provide a feature where food donors can pledge food 

donations directly through the system. This system is developed by using the modified waterfall model to achieve the 

project aim. This paper highlighted the requirements identification, design, and development phases. The system is 

tested based on its functionality. In future works, it is suggested to include the notification to notify the administrator 

and staff whenever the campaign reaches the target and to alert the administrator and staff about the food inventory 

when it reaches a certain quantity or expiry date. 

Keywords: web-based system; food bank; inventory. 
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1. INTRODUCTION 

A food bank is a non-profit effort to collect and distribute food for charities with their targeted 

people, those facing food poverty issues. Over 800 million people are underfed, and 50 million face 

critical global hunger levels (World Food Programme, 2022). Thus to enhance food security, many 

organizations launch their food bank campaign and distribute food to the underprivileged to fight 

hunger. Some organizations collect raw foods such as flour, sugar, vegetables, and cans of food. Then 

they will prepare and cook the food themselves before distributing it. May et al. (2020) stated that food 

supplies are often irregular, and there have been reports of excess of some foods and shortage of others, 

which caused food waste. 

In the recent research on the food bank, many innovation practices are being introduced, after 

the Covid-19 pandemic, specifically. For instance, in Albania, a new system has been introduced to 

distribute food based on requests for specific food (Capodistrias et al., 2021). The objective of this paper 

is to develop a web-based system which means for managing the food inventory of the food bank 

organizer. This system would be able to reduce the imbalance of inventory; excessive supply in one 

item and undersupply in another. This system also can assist the organizer in identifying their current 

food stock; thus, they can avoid any food waste. 
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2. RELATED WORK 

This section discusses the existing system among three food bank organizations for managing 

food donations.   

2.1 Helping Harvest  

Helping Harvest focus more both on food donors and fund donors. Fund donors can donate 

by mail or online transfer. This system uses PayPal as an online payment gateway to make an online 

fund transfer. The food donors who have lived within the area of the Helping Harvest building can 

drop off the donated food at the location details given on the website. Figure 1 shows the way to donate 

food to this organization. 

 

 

Figure 1: Helping Harvest website. 

 

2.2 Kechara Soup Kitchen 

Kechara Soup Kitchen's goal is to provide Malaysia's homeless and urban poor with primary 

medical care and support. The fund donors need to donate the money, whether by manual transfer or 

logging in to the website of their bank account and make an online fund transfer to the bank details 

stated on this website. The food donors need to reach through email or contact with the phone number 

stated on the website, as shown in Figure 2. 

 

 

Figure 2: Kechara Soup Kitchen website. 

2.3 The Lost Food Project 

The Lost Food Project is a pioneering food bank in Malaysia. It has a website where the main 

objective of this system is to find fund donors and volunteers for their mission. This website has an 
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online payment gateway system for donors who wants to donate money—food donors who want to 

donate food need to contact them through email. Even though many organizations have become their 

partners by supplying food such as fruits, vegetables, dry food, and canned food, The Lost Food Project 

still accepts donations from individual donors, as shown in Figure 3. 

 

 

Figure 3: The Lost Food Project website. 

 

2.4 Comparison of Related Works 

Based on the review of the related works above, it can be concluded that all of these 

organizations have a website to spread information about their charity works and allow the donors to 

contribute funds through the website. However, none of the reviewed websites allows the donors to 

get information about the food bank's inventory via the website. Donors need to personally contact the 

organizations to get to know the details of the food or products critically needed. 

 

3. METHODOLOGY 

This project uses the Waterfall approach, starting from the requirements identification phase 

until the development and testing. Figure 4 below shows the summary of the applied research 

methodology approach. 

 

Figure 4: Research Methodology. 

3.1 Phase 1: Requirements Identification 

This phase is crucial to understand the stakeholders' needs and ensuring all the requirements are 

implemented. It started with the elicitation of the requirements from the stakeholder by conducting the 
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interview session. Then the requirements were analyzed and represented in a use case diagram to assist 

the developer in visualizing the functions that will be developed.  

3.2 Phase 2: Design 

In the design phase, the primary artefacts are the system architecture and database design. These 

artefacts were designed using the Unified Modeling Language (UML) tool that is StarUML and used 

MySQL as a database platform. 

3.3 Phase 3: Development and Testing 

This phase mainly focused on the project's development, and all functionalities were tested to ensure 

the system was working. This project uses the PHP language with the Laravel Framework.  

 

4. FINDINGS AND DISCUSSION 

This section presents the findings of the research based on the applied research methodology 

described in the previous section. For the first phase, the requirements identification, an interview with 

stakeholders was conducted. The interview results indicated that the stakeholders preferred the web-

based platform since it is easier for them to access and manage the information. After the interview 

results were analyzed, it was modelled using the use case diagram shown in Figure 5 below. Twelve 

use cases and three actors are involved: admin, staff, and donors. Admin and staff have equal access to 

the system, except that only the admin can create an account for staff. Donors can view the required 

food to be donated, and they are allowed to donate food and view campaigns that the organizations 

conduct. 

  

Figure 5: Use Case Diagram. 

In the design phase, the entity relationship diagram was constructed. Seven tables are required 

to depict the database design, which will store all information in the system. This diagram is crucial 

since the system is developed based on the designed database. 
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Figure 6: Entity Relationship Diagram. 

In the last phase, the system is developed based on the artefacts in phases one and two by using 

the Laravel framework. All functions are successfully developed and represented in the prototype, as 

shown in Figures 7, 8,9, and 10 below. Based on Figure 7, system administrators and staff are allowed 

to create a charity campaign which requires food donations. They can insert the campaign's name, 

venue, and date, select the types of food and required quantity and click submit. 

 

Figure 7: Admin creates the campaign. 

Then, the system administrator and staff can view the active campaign list and the food 

donation status, whether it is already sufficient or not, as shown in Figure 8. If all items are sufficient, 

they can close the campaign. 
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Figure 8: The list of upcoming campaigns with the food status. 

 The other feature provided in the system is the food inventory, as shown in Figure 9. System 

administrators and staff can view each item's current quantity, which helps them plan their campaign. 

For instance, if there are many biscuits in their inventory, they might consider not including them as 

the required food in their campaign. 

 

               

Figure 9: Food inventory. 

The donors can view the active campaign, which still requires a donation, and the donor can 

click on the campaign title to insert their donation information. As shown in Figure 10, the required 

foods are highlighted, and the quantity is displayed to indicate that these foods are needed to be 

donated. The donor can insert the quantity they want to donate and submit the information. This 

feature will update the food inventory and let the administrator and staff know the current donation 

status. 
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Figure 10: Donor submit donation information. 

After creating the prototype, all the functionalities were tested to ensure all functions worked 

to solve the problems. Table 1 below shows the testing results. All use cases passed the testing. 

Table 1. Functionality testing results.  

Use Case Functionality testing results 

Create account Pass 

View account Pass 

Update account Pass 

Create food Pass 

View food Pass 

Update food Pass 

Delete food Pass 

Donate food Pass 

Create campaign Pass 

View campaign Pass 

Update campaign Pass 

Delete campaign Pass 

 

5. CONCLUSION 

This paper described a study on the food bank web-based system design and development. It 

has three phases: requirements identification, design, development and functionality testing. All of the 

research objectives are achieved. However, there are some limitations identified. In future works, it is 

suggested to include the notification to notify the administrator and staff whenever the campaign 

reaches the target. The notification also can be generated to alert the administrator and staff about the 

food inventory when it reaches a certain quantity or expiry date.  

Acknowledgments: The authors want to acknowledge all parties involved in this research. 
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Abstract: Most of the students in Yayasan Islam Kelantan (YIK) fall under the category B40 family. Managing the 

information of all students are quite challenging. Moreover, it is harder to fetch the information when needed if the 

information is stored manually in documents or on the papers. Regrettably, all the B40 students’ information in YIK 

is stored manually and can only be accessed by the officer. Thus, it makes it harder for the organization to fetch the 

information since not anyone can access the information. If the officer-in-charge is on a break, no one can access the 

information. The lack of record management in YIK has caused several problems. This project aims to develop a 

cloud-based management system for Yayasan Islam Kelantan using cloud platform. The system will be developed 

using Hypertext Preprocessor (PHP) as the main language and will be deployed on Microsoft Azure. The 

methodology that will be used throughout this project is Rapid Application Development (RAD) method. The system 

was tested based on user acceptance evaluation and system functionality. Thirty-three targeted users have shared 

their feedback on the system and the results shows that most of the respondents find the system to be useful and 

helpful in sending and storing the information. In conclusion, the system has achieved it objectives as to provide a 

cloud-based platform for YIK to store their information. For future work recommendation, the system can be 

implemented with a graphic report feature, disability friendly features as well as search engine that will shows better 

search results. 

Keywords: Cloud Computing, B40, YIKBSI 
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1. INTRODUCTION 

Yayasan Islam Kelantan was established in 1973, following the proposal that was submitted to 

the State Government to establish a special department that are responsible for the operation of 

religious schools in Kelantan especially to the B40 group. Until now, Yayasan Islam Kelantan is 

responsible to administer and manage 93 religious secondary schools in Kelantan and the finance for 

management and development of the schools under their administration (Yayasan Islam Kelantan, 

2021). 

Along with the rapid growth of Yayasan Islam Kelantan in the past few years, it become very 

hard for the organization to manage the information of their students manually. Some of the 
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information has gone missing while others are inaccurate. Thus, the aim of this project is to improve 

Yayasan Islam Kelantan B40 students’ information and to tackle the issues that have arisen inside the 

organization due to lack of systems in managing the information. All the relevant information will be 

gathered during the interview.  

According to Borhanuddin Ahmad (Personal Communication, April 19, 2021), one of the 

officers in Kelantan State Secretary Office, in his recent sharing session, he claimed that it is hard to 

compile all the information regarding B40 students of religious schools under Yayasan Islam Kelantan 

due to inadequate resources to properly manage all the information. As state by (Mahama, 2017), in an 

organization where it depends on paperwork and have a poor management of the records, costly 

duplication of the records would occur frequently. Duplication and misplaced information are huge 

issues and need to be resolved.  

Ineffective ways of retrieving and accessing records also occurred. Referring to (Akuffo & 

Adams, 2016) the high volumes of records and some files would be misplaced or lost it would lead to 

slow retrieval and effect the efficiency of the staff. Poor records management also led to severe space 

problem. The records would keep on increasing each day and needed and unneeded files are stored in 

the same space. In return, these would lead to the issues of lacking space since the records would clog 

up the organization space.  

Therefore, to solve these problems, it is wise to develop a systematic cloud-based system that 

will make it easier to store and retrieve the information and allows the organization to edit the 

information that are no longer needed. Using cloud computing is the better solution since it facilitates 

fast delivery of information, cost saving and provide huge space to store information (Kibe, 2019). 

Cloud computing is the ability to deliver on-demand services over the internet where the organization 

or the user pay the provider when they use the services (Borse & Gokhale, 2019). On a simpler term, 

cloud computing can be referred as controlling and preserving the files over the internet instead of 

keeping it in hardware (Karim & Soomro, 2020). The organizations do not have to think about wasting 

space to store all the information and the data can also be accesses and searched easily on the web 

without the need to be presented at the specific location. 

 

2. METHOD & MATERIAL 

2.1. The methodology 

Figure 1. Rapid Application Development 

Rapid Application Development, sometimes known as RAD, is a methodology designed to 

enhance software quality, accelerate development, and overcome the shortcomings of traditional life 

cycle approaches (Delima et al., 2017). It was chosen for this project. RAD uses iterative method where 

all the processes are run repetitively. Thus, it let the developer to be more flexible in making adjustment 
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on the prototype before the implementation phase (Shuhaimi et al., 2020). The RAD approach was 

hence chosen for this project due to its versatility. Additionally, it is appropriate for this project since it 

places a strong emphasis on engaging users directly, ensuring that their needs and expectations are 

well-defined (Nalendra, 2021). Figure 1 shows the stages consist in RAD method. 

The project development of the system will follow the Rapid Application Development (RAD). 

This methodology ensures that the development of the system is according to the steps and methods. 

Based on figure 1, the methodology consists of Requirement Planning, System Design & Development 

and lastly Cutover. 

In Requirements Planning, the system was design for student, teacher, and staff of Yayasan 

Islam Kelantan as they were the target users This phase is crucial to know the planning so that the 

development will be done according to plan.  

In the second phase, System design and Development is a process where all of the information 

has been identified and need to move to the next process which is to develop the system. 

The third phase inside this methodology is Cutover. In this phase, the development of the 

system has been completed and it will then be tested to the target users to see either the system is 

functional or not. This phase also can determine that the system could have new changes to improve 

the functionality the system. In addition, the system will be evaluated using a questionnaire for the user 

to determine whether it can enhance the data on Yayasan Islam Kelantan B40 students. 

 

2.2. YIKSBI Cloud Computing  

YIKSBI is designed to collect and stored information of B40’s students. There are three users of 

the system which are students, teachers, and staff YIK. For students and teachers, they need to register 

their account first before getting to use the system. To ensure security, accounts that are newly 

registered will not be able to use the system instantly. For teachers, their accounts are going to be 

approved by the staff. As for students, their schoolteachers will authenticate their account first. This is 

to ensure that the system is only used by the students and teachers from YIK. 

Once authenticated, students can fill in their information in the B40 application form. They 

need to attach required files with their application before submitting. Staff YIK is responsible in 

reviewing the application form to ensure that only eligible students can be grouped into B40 students. 

Teachers on the other hand can view all registered students in their school. They are also 

responsible in making sure only active students are in the system. They need to delete the graduated 

students from the system to avoid inaccurate data. 



 
APS Proceedings Volume 1 

 

287 

 

Figure 2. YKBSI Cloud Computing Architecture 

Based on the figure 2 above. It shows that the YIKBSI cloud computing architecture that 

integrates YIK staffs, teachers and students to use desktop computers, laptops, PDAs, tablets, smart 

phones which connected through web services and access the cloud computing services for YIK.  

 

2.3. The Questionnaire 

The evaluation of the prototype was conducted online. The users were asked to use the system 

and their feedback will be collected through a set of questionnaires. Eight questions are asked to the 

users once they finish using the system. The questionnaires will help in evaluating the system in term 

of its user acceptance testing as well as system functionality. The questions that were asked are as 

follows:  

 Is the system easy to learn? 

 Is it easy to interact with the system? 

 Is the system clear and understandable? 

 Is the system easy to use? 

 Does the system enable user to view all the details clearly and easily? 

 Is receiving email enhance system efficiency? 

 Are the system helps in reducing time sending / collecting the information? 

 Is the system useful 

All the questions were asked in Malay language as the users who participated in the evaluation 

are students and the system also used Malay language. 
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3. FINDINGS AND DISCUSSION 

The prototype of this project is a web-based system. This project will use several computing 

languages such as Hyper Text Markup Language (HTML), Hyper Text Pre-processor (PHP), JavaScript 

as well as CSS. This prototype is also designed to be a responsive website which allowed users to use 

the website on any type of devices. MySQL will be used as the database for this prototype. 

 

Figure 3.1. Main Page 

 

 
Figure 3.2a. Login Page 

 

 

Figure 3.2b. Login Page with QR code 

Figure 3.1 show the main page of the website from desktop perspective. Users can click on the 

button at the top of the page to navigate through the website. Figure 3.2a and figure 3.2b shows the 

login page for user. If the users do not want to key using ID, they can choose to log in the system using 

QR code. The rest of the screenshots shows the main functionality of the system from student’s 

perspective. 
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Main functionality of the system for students and staff. Students can apply, view, and edit their 

application as well as see the progress of their application (figure 3.3). From the staff view (figure 3.4), 

staff can print out the list of students’ application that has been accepted or rejected. 

 

Figure 3.3. Student view 

 

Figure 3.4. Staff view 

The results of the evaluation from questionnaire, it turned out to be positive for user acceptance 

and system functionality. The findings from the evaluation shows that the system is well designed, and 

the information provided in the system is useful for the user. Thus, this system can help the teacher 

and staff of YIK in keeping the information securely. It also will be helpful for students to send in their 

information. 

 

5. CONCLUSION 

In conclusion, the YIKBSI system that has been developed has successfully achieved all the 

objectives that have been outlined. This cloud management system that has been deployed on Microsoft 

Azure has greatly helped YIK staff in managing B40 student records more effectively. The problems 

encountered when handling student records manually have been eliminated. The targeted system users 

are also very satisfied with this YIKBSI system because this system is very user-friendly and can save 

them time since they no longer must fill in many forms. 

However, this system still needs some further improvements. This system is cloud based but it 

has still not been indexed by Google.  Users need to click on the link given to use the system. The 

indexing process will be processed as the developer applies for it. The system uses Malay language 

only. The English version will be available after several months of deployment. 

There are a few suggestions for future system enhancement. It is recommended to have a 

version of disability friendly in the user interface design to make the system more approachable for 
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everyone. The summary report also needs to be available where user can view a summary of the 

students who have registered, approved, and declined by the system and view a graphical report of the 

result to help decision making. 
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Abstract: Forty per cent of Malaysian are B40 and 44% women. In SDG 1 and 5, to combat female poverty is via 

entrepreneurship. Through the current National Entrepreneurship Policy, Ministry of Entrepreneur and Cooperatives 

Development allocated more than RM 2.7 billion to focus on women entrepreneurship, especially in SMEs which face 

high failure rate. For the betterment of the B40 community in the country, the Government of Malaysia aims to double 

the B40 household incomes by Year 2020 through entrepreneurship programs. Recent statement by United Nation (UN) 

revealed that Malaysia’s poverty grossly underreported, actual number between 15 to 20 percent. This explains the 

relevance of Malaysia’s national poverty line is not consistent with current cost of living or household income. In addition 

to that, Kedah is remained to be second poorer states after Kelantan with median income for B40 is RM3,811 and 

unemployment rate increased to be at 2.9 percent. This study aims to explore and investigate the determinant factors of 

entrepreneurial readiness and business realization among B40 group at Suka Menanti Kedah through the integration of 

3B model to explain in depth phenomenon faced by B40 group of  entrepreneurs and potential entrepreneurs in Kedah. 

The first B model is Biz@Dun, a quadruplex helix collaboration framework, the second B model represent Business 

Training of Poverty eradication (BToP) and third B model represent Business Realization (BReal) Model. The study 

population consist of 43 participants from B40 group who received entrepreneurial trainings from Biz@ Suka Menanti 

program. This model can be commercialized through the module trainings (BToP) to increase the business realization 

rate especially among B40 groups. The model has sent to be registered for a copyright and the findings of the work has 

been published through journals and articles in Government and University news. 

Keywords: Entrepreneurial Training; B40 Entrepreneurs; Government Assistance. 
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1. INTRODUCTION 

 Small, Medium Enterprises (SMEs) in Malaysia accounted for 98.5% of total establishments 

employing 68.73% of the total workforce in February 2020 and contributing 38.3% to the country’s GDP 

(National SME Development Corporation (NSDC), 2019; Department of Statistics, 2020). SMEs in Malaysia 

consisted of 76.5 % micro enterprises, 21.2% small enterprises and 2.3 % medium enterprises (SMECorp, 

2020). Majority of SMEs involved in service sector at 89.2%. In the service sector, SMEs are mainly in the 

distributive trade sub sector (wholesale and retail trade services), including repair of motor vehicles and 

motorcycles, followed by food and beverages services and transportation and storages services. However, 

only 20.6 % of SMEs owned by women entrepreneurs. 

 However, the survival of SMEs affecting the GDP growth as the pandemic Covid-19 outbreak has 

significantly threatening SMEs, especially microbusiness. Recognizing the contributions of SMEs to the 

Malaysian economies, and with the intention to promote their performance, the Malaysia government is 

amongst the few economies in the Asian region where finance and physical infrastructure to support 

entrepreneurship is widely available (Musa et al., 2017) including both non-financial and financial supports 

that involved a large amount of budget allocation year in, year out. However, the contribution of SMEs to 

the nation’s GDP has not increased very much, levelling at 32% level in 2010 to 38.3% in 2019 (NSDC, 2019). 

 Despite such positive factors, these statistics explained a relatively high rate of failure among 

Malaysian SMEs. Most of the researchers agreed SMEs were unable to sustain their businesses with 

significant failures of almost 50% within the first five years of establishments and two-third failing within 

the first ten years of establishments (De Geest, Follmer, Walter & O’Boyle, 2015; Abdullah, et al., 2016). In 

Malaysia, the estimated failure rate for SMEs is 60 % (Abdullah, et al., 2016) and consider high among 

Bumiputera where the majority are Malay (Musa, Hashim, Rashid & Naseruddin, 2017; Harun & Ibrahim, 

2016). In the previous year, during the launching of the entrepreneurship challenge, AmBank’s Managing 

Director said that almost 80% of SMEs do not survive the first three years (Bernama, 2017). 

 In addition, Malaysian entrepreneurs also recorded the lowest TEA rate in the region. The SME 

annual report revealed that the percentage of individuals who are in the process of starting or are already 

running new businesses in Malaysia (TEA) was at 2.9% in 2015, as compared to 6.6% in 2013 and 5.9% in 

2014 respectively. This trend demonstrates that fewer people are pursuing entrepreneurial opportunities 

and innovative initiatives (SME Annual Report, 2016). While a recent report from Global Entrepreneurship 

Monitor (GEM) also highlighted that the value score for the entrepreneurial intention for Malaysia is low 

and ranked at 24th place from 54 country and fear of failure in doing business were at 11th place with 45 

per cent of value score (GEM annual report, 2018). These indicated that there are low uptakes in venturing 

new business among Malaysian, especially from B40 group.  

 The issues related to the low performance of B40 women in micro enterprises are often discussed 

and debated by academics and policymakers in the country. Billions of ringgits have been spent for years 

on various training, coaching, and financing initiatives. A total of 700,000 entrepreneurs has been trained 

and developed. A total of 182,400 B40 households had received financial support. With such a huge 

investment, the impacts of training and development are still low (Musa et al., 2017). The successful rate is 

still below par with what had been spent. One of the reasons is the training, coaching, and business 

development is short term, and the planning lacks the longitudinal approach. 
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As women comprise approximately half of the population and 1.7 percent of the population are 

single mothers (Mahat, et al.,2019), their social position greatly affects the countries. At the same time, the 

role of women entrepreneurs has increasingly noticed in today’s global business. According to the Global 

Entrepreneurship Monitor (GEM), 126 million women are starting or running new businesses in 67 

economies around the world, and an estimated 98 million were running established businesses. Many 

women entrepreneurs have not only created jobs for themselves and their co-founders, but they also 

employed others (Rashid, 2017). This situation indicates that the role of women entrepreneurs in the global 

economy is significantly increasing. One of the essential factors in the global marketplace is the aggressive 

growth in the number of women entrepreneurs. However, the support and strategies directed to them do 

no match their efforts. Therefore, the recognition of their economic contribution, particularly in developing 

countries, is an issue to be deliberated. Government intervention also needs to look into ensuring and 

strengthening women entrepreneurs’ safety and security, promoting their leadership and participation in 

decision- making concerning investments and business ventures, assisting in accelerating their economic 

empowerment, and providing fund and training for knowledge and skills advancement for their 

businesses to grow, sustain and become global players. 

 A weakening global economy which worsens by the Pandemic of COVID-19, tumbling currency 

has exacerbated the rising cost of living, which is bound to be the most significant concern among 

Malaysians. In contrast, entrepreneurship is one of the measures embraced by the government to reduce 

mass poverty among the B40 group and unemployment in the country. Through the current National 

Entrepreneurship Policy, it aims to rationalize and refocus all functions and roles of entrepreneur 

development programs to support the nation’s economic agenda and create a conducive and integrated 

entrepreneurship ecosystem (Ministry of Entrepreneur Development, 2019). Rather than focusing on 

entrepreneurship development, itself, the low survival rates of SMEs and low uptakes of creating new 

business among the B40 group become a significant concern (Musa, et al., 2017). 

 

2. METHOD & MATERIAL 

In combating the poverty rate in Malaysia especially in Kedah and Kelantan states, we used an 

integrated approach of 3B model. The first B model represent BiZ@Dun method was aimed to provide a 

comprehensive method in guiding B40 exit from poverty through entrepreneurship using government 

intervention.  BiZ @ Dun method includes the element of quadruplex helix collaboration. This distinctive 

method was stance through the collaboration between state government, university and academia, 

industry and community itself (see figure 1). The collaboration method was executed through the second 

B model BEP (Business to Eradicate Poverty) by articulating a comprehensive entrepreneurship training 

for community of B40 in Malaysia.   BiZ @ Dun comprised with four phases of training.  

Phase 1 includes the selection of participants through motivational talks, psychometric test, and 

interview to look at their interest, commitment and planning in doing business. Phase 2 is the execution of 

Second B model of BEP which provides comprehensive training module includes 1) ice breaking session, 

2) entrepreneur’s competency, creativity, opportunity and innovation in business, 3) business model 

canvas, 4) the creation of business entity, 5) business plan, and 6) e-commerce. In the phase 2, the 

engagement between academia, student university, industry which is young entrepreneurs and other 

NGOs   were emphasized throughout these six modules.   After receiving comprehensive training, 
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participants were engaged with academia for mentoring and coaching in Phase 3. The phase 3 also is a 

process of transfer knowledge from academia to B40 entrepreneurs.   Through mentor (academia) visits, 

group discussions and WhatsApp group discussions, this method increased entrepreneur’s motivation in 

doing business. 

 The structured method of entrepreneurial trainings among B40 entrepreneurs were illustrated in 

Figure 2. This comprehensive training method were used to educate B40 entrepreneurs in their business.    

The initiatives taken by the state government in providing funding to B40 entrepreneurs through 

collaboration of academia and industry   is   effective in helping B40 community. Hence this method is the 

best method in eradicating poverty of B40 community through entrepreneurship. Phase 4 is the 

presentation from B40 entrepreneurs after 6 months receiving the trainings. Final phase is final visit from 

mentors to evaluate and to ensure B40 entrepreneurs utilized the business aids given. In this Phase, the last 

B model of Business Realization (BReal) model was tested through quantitative study.     

 

 
Figure 1: Biz@Dun: Quadruplex Helix Collaboration Model 

 

Exhibit B: Picture, Framework, Module, Model, Diagram 
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Government

• Through various 
gov. levels & 
agencies

• Financial aids

•Public Advices

Industry

•Manufacturing & 
Services Sector

• Young 
Entrepreneurs

•Angel Investors

• Financial Sectors

• Smes

University/Academia

•Public & Private 
Research Bodies

• Education & 
Training

•R&D

•Knowledge Transfer

• Incubators

• Student's 
Involvements

Society/Citizen

•B40 entrepreneurs

Government 

Industry 

University/Academia 

Society/Citizen 



 

APS Proceedings Volume 1 

 

295 

 
Figure 2: Business Training of Poverty Eradication (BToP) Model 

 

BReal model was specifically designed to identify factors contributed b40 ‘s entrepreneurial 

readiness in their business realization. This model emphasized the motivation factor, resources, 

entrepreneur’s ability and opportunity recognition to measure their readiness in venturing the business. 

The intervention of entrepreneurial trainings will influence b40 entrepreneurs in the business realization. 

Business realization was introduced from the goal realization concept where the attainment intention 

previously chosen by the decision maker. While entrepreneurial readiness can be defined as the confluence 

of a set of personal traits that differentiates individuals with readiness for entrepreneurship. Motivation is 

a need or desire that energizes behaviour and directs it towards a goal (Vallerand, 2004). Opportunity 

identification can be seen as the cognitive process through which youth perceived opportunity have been 

recognised. It is one step to identify opportunity, it is another to evaluate and develop it into a new 

business. A resource is a source or supply from which benefit (output) is produced. Entrepreneurial 

resources on the other hand are defined as “the propensity of an individual to behave creatively, act with 

foresight, use intuition, and be alert to new opportunities”. Entrepreneurial ability can be defined as the 

ability to sense, select, shape and synchronize internal and external conditions for the exploration 

(recognition, discovery and creation) and exploitation of opportunities. While entrepreneurship training 

has been used as one of the driving forces to improve entrepreneurial capabilities. This model benefited 

the community through the exposure to b40 groups in venturing small business to support their daily 

expenditures through the intensive entrepreneurial trainings. Through the research and training programs 

also, it used to guide the b40 group to be independent entrepreneurs. This model also is created to expand 

the boundary of the current literature and entrepreneurial training model. The applicable of the model 

through research programs and trainings for b40 group also is for the betterment of the b40 community in 

the country. Hence the finding of the study supported the new national entrepreneurship policy where the 

government of Malaysia aims to double the b40 household incomes by year 2020 through entrepreneurship 

programs. 

Exhibit B: Picture, Framework, Module, Model, Diagram 
ICC 001 Form 

 

 

Figure 2. BiZ@Dun: Eradicating Poverty among B40 Process. 
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Figure 3: Business Realization (BReal) Model 

 

 

3. FINDINGS 

3.1 Descriptive Analysis 

A collaborative project using the integration of Entrepreneurial 3B model at Suka Menanti, Kedah 

has been carried out. The project aimed to increase the number of new entrepreneurs among B40 group at 

Dun Suka Menanti and reduce the poverty rate among them. After six phases of training, coaching and 

mentoring by trainers from Universiti Utara Malaysia, a mixed-method study was carry out to measure the 

effectiveness of the program. In a quantitative phase, using BReal model, Out of the 100 sets of 

questionnaires distributed, only 43 respondents replied, giving a response rate of 43%. There are no 

unanswered questionnaires as participants were guided with facilitator’s while filling in the 

questionnaires. Hence, no data are detected as missing. All questions are completely answered by the 

respondents. Next, identification of outliers (univariate and multivariate) are performed using the same 

software. There are no outliers’ cases reported. Therefore, the remaining 43 case respondents are carried 

forward to the next analysis stages. 

Descriptive information analysis postulates the respondent of program was dominated by female 

compared to male. From 43 respondents, 23 of them were between 20-40 years of age, 41-50 years (11 

respondents) and 9 respondents were above 51 years old. Majority of the respondents were Malays (97.7 

per cent), only one of which was identified as the Indian.  32 respondents were married at 74.4 per cent 

while 4 respondents were still single, and 7 respondents were the widow or divorcee. The majority of the 

respondents had a relatively low level of education, 3 respondents had a qualification level of PMR and 16 

respondents with SPM, and 10 respondents with certificate which made a majority of 67.5 per cent. In 

different descriptive analysis, the form of min and standard deviation has been made to the entire variables. 

To facilitate the interpretation of Likert scale, this study has been classified into three categories, which is 

low, medium, and high. The scored value which is less than two is considered low, while the value of more 
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than four is regarded as high and the value that is low and high is considered as modest (Sassenberg, 

Matschke, & Scholl, 2011). Table 1 demonstrate a descriptive finding of variables for this study. 

 

Table 1: Descriptive variable statistics 

Variables N Minimum Maximum Mean Standard deviation 

Business Realization 43 2 5 4.39 .658 

Entrepreneurial readiness 43 1 5 1.99 .814 

Motivation 43 3 5 4.74 .413 

Resources 43 3 5 4.49 .589 

Opportunity 43 1 5 3.23 1.527 

Training 43 1 5 2.55 1.474 

Government Support 43 3 5 4.55 .512 

 

The finding of the majority of variables has a mean value of more than 4. The findings for the 

motivational variables have the highest mean value in 4.74 followed by government support variable at 

4.55, resources at 4.49 and business realization at a mean value of 4.39. entrepreneurial readiness has the 

lowest mean value at 1.99. While another two variables have a modest mean value of training in 2.55 

followed by a mean-value opportunity of the mean value of 3.23. 

 

3.2 Measurement Model 

The measurement model analysis is performed using PLS-SEM algorithm function in SmartPLS 

3.2.7 software (Ringle, Wende, & Becker, 2015) to assess reliability and validity of the constructs in the 

business realization model. Measurement model analysis includes the assessment of; i) composite 

reliability (CR) to indicate internal consistency, ii) outer loadings to specify individual indicator reliability, 

iii) average variance extracted (AVE) to accomplish convergent validity, and iv) discriminant validity 

through Fornell Lacker ratio. Figure 4 illustrates the model and the results are displayed in Table 2 and 

Table 3. 
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Figure 4:  Measurement Model of Business Realization (BReal). 

The results in Table 2 shows that all constructs have passed the internal consistency reliability (i.e. 

CR more than 0.708) and convergent validity (i.e. AVE more than 0.5) tests (Fornell & Larcker, 1981; Gefen, 

Straub, & Boudreau, 2000; Hair Jr, Hult, Ringle, & Sarstedt, 2014). Although outer loadings of some items 

(i.e. BR4, BR5, REA7, OPP1, OPP3, OPP4,  MOT2, RES1, TRA2 and GS5) are below than the benchmarking 

value (i.e. 0.708 according to Hair Jr et al. (2014)), the values are still acceptable since this study is regarded 

as an exploratory research. In an exploratory research, the minimum acceptable outer loading value for its 

measurement item is 0.60 (Hair Jr et al., 2014). 

 

Table 2: Results of measurement model analysis 

Constructs Items Loadings CR AVE 

Convergent 

Validity  

(AVE > 0.5) 

Deleted 

Items 

Business Realization 

BR1 0.780 

0.850 0.532 YES 

 

BR2 0.746  

BR3 0.787  

BR4 0.690  

BR5 0.634  

Entrepreneurial Readiness 

REA5 0.837 

0.839 0.568 YES 

 

 

REA1, REA2, 

REA3, REA4 

REA6 0.763 

REA7 0.667 

REA8 0.738 

Motivation 
MOT2 0.653 

0.849 0.643 YES 
 

MOT3 0.724 
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MOT5 0.859 
MOT1, 

MOT4 

Resources 

RES1 0.675 

0.786 0.551 YES 

 

RES4, RES5 RES2 0.751 

RES3 0.796 

Opportunity Recognition 

OPP1 0.640 

0.899 0.529 YES 

 

 

 

 

 

 

OPP8, OPP10 

OPP2 0.818 

OPP3 0.651 

OPP4 0.648 

OPP5 0.751 

OPP6 0.719 

OPP7 0.806 

OPP9 0.736 

Training 

TRA2 0.688 

0.933 0.737 YES 

 

TRA1 TRA3 0.891 

TRA4 0.960 

TRA5 0.834 

TRA6 0.896 

Government Support 

GS1 0.819 

0.882 0.653 YES 

 

 

GS4, GS6 
GS2 0.869 

GS3 0.838 

GS5 0.695 

 

There were 13 items (REA1, REA2, REA3, REA4, MOT1, MOT4, RES4, RES5, OPP8, OPP10, TRA1, 

GS4, GS6) deleted because of weak loadings. Then, measurement model is further assessed by verifying 

the discriminant validity using fornell- larcker ratio (see Table 3). 

 

Table 3: Fornel-Larcker Criterion 

 BR REA MOT RES OPP TRA GS 

Business Realization (BR) 0.729       

Entrepreneurial Readiness (REA) -0.195 0.754      

Motivation (MOT) -0.004 0.552 0.808     

Resources (RES) 0.199 -0.282 0.019 0.742    

Opportunity Recognition (OPP) 0.033 0.471 0.360 -0.108 0.728   

Training (TRA) 0.300 0.277 0.071 0.078 0.324 0.859  

Government Support (GS) -0.089 0.166 0.269 0.240 0.393 0.260 0.808 
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Generally, the square root of each reflective construct’s AVE should be greater than its highest 

correlation with any other construct. The logic behind this method is based on the idea that a construct 

shares more variance with its associated indicators than with any other latent constructs of the model (Hair 

et al., 2014a). From the results, all square roots of AVE exceeded the off-diagonal elements in their 

corresponding row and column. Table 3.6 represent the square roots of the AVE and non-bolded values 

represent the inter-correlation value between constructs. Based on the results presented in Table 3.6, all 

square roots of AVEs (bolded) were larger than inter constructs correlations, indicating that the variance 

explained by the respective construct is larger than the measurement error variance (Fornell &amp; 

Bookstein, 1982). Hence, this result confirmed that Fornell and Larcker’s criterion was met. Therefore, all 

the latent constructs of this study have their discriminant validity using both methods. 

 

3.3 Structural Model 

Subsequently, structural model analysis is performed to answer the third, fourth and fifth research 

question (RQ3, RQ4, RQ5). Using bootstrapping procedures with 5000 resamples (Hair Jr et al., 2014, 2017) 

in SmartPLS 3.2.7 software (Ringle et al., 2015), the empirical t-values (t-statistics) are computed. Structural 

model (i.e. path diagram) of business realization framework is illustrated in Figure 5. 

 

Figure 5:  Structural Model of Business Realization (BReal)
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Table 4: Result of Structural Model of Business Realization 

Hypotheses Beta T Statistics  P Values Decision 

H1 Readiness -> Business Realization -1.687 1.485 0.138 Rejected 

H2 Motivation -> Business Realization 0.276 1.148 0.251 Rejected 

H3 Resources -> Business Realization 0.062 0.266 0.790 Rejected 

H4 Opportunity -> Business Realization 0.072 0.218 0.827 Rejected 

H5 Motivation -> Readiness 0.456 3.742 0.000 Accepted 

H6 Resources -> Readiness -0.26 1.986 0.047 Accepted 

H7 Opportunity -> Readiness 0.279 2.113 0.035 Accepted 

H8 Motivation -> Readiness -> Business Realization 

 

-0.77 

 

1.367 

 

0.172 

 

Rejected 

H9 Resources -> Readiness -> Business Realization 

 

0.439 

 

1.307 

 

0.191 

 

Rejected 

H10 Opportunity -> Readiness -> Business Realization 

 

-0.471 

 

1.309 

 

0.191 

 

Rejected 

H11 GS*REA -> Business Realization 0.398 2.031 0.042 Accepted 

H12 TRA*REA -> Business Realization -0.069 0.215 0.830 Rejected 
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In this research, seven direct hypotheses were developed. Three of the hypotheses are the direct 

relationship between independent variables towards entrepreneur’s readiness while the other four 

relationships are between independent variables, entrepreneur’s readiness and business realization. 

The other three hypotheses are the mediating relationships and the other two are the moderating 

relationships. The analysis indicated three significant direct relationship (H5, H6, H7) and one 

significant moderating relationship. The result is as tabulated in Table 3.7 above. Findings revealed all 

three independent variables were significant with entrepreneurial readiness. Motivation was positively 

significant with entrepreneurial readiness at (ß =0.456, t = 3.742, p < 0.00). Meanwhile, resource was 

found negatively significant with  entrepreneurial readiness at (ß =-0.260, t = 1.986, p < 0.05). 

Opportunity was positively significant with entrepreneurial readiness at (ß =0.279, t = 2.113, p < 0.05). 

Entrepreneurial readiness did not work as mediator, however, only government assistance (H11) was 

found significant as moderator in entrepreneurial readiness and business realization relationship. 

Government assistance moderate the relationship between entrepreneurial readiness and business 

realization relationship at (ß =0.398, t = 2.031, p < 0.05). 

 

3.4 Interviews 

This section presents qualitative analyses and findings based on several interview sessions with 

selected participants. The qualitative data gather for this study is intended to confirm, explain and 

triangulate the quantitative results. This section begins with disclosing profile of informants, follows 

by coding the interview responses and ends with classifying coded responses into several themes. An 

interview with YB Hj Zamri Yusuf was held before the program were take-off to identify the needs of 

program concept which can be delivered to participants. According to YB Hj Zamri, Dun Suka menanti 

people were comprised about nearly half of B40 income earners. Entrepreneurship is another way for 

B40 community at Suka Menanti can improved their income and exit from poverty. However, there is 

a need a program encouraged them to participate in involved in business. Government able to provide 

a good infrastructure for new entrepreneurs, however the rate of new business from B40 community is 

remain low. The motivation, resources, opportunity, and their readiness are among the main issues 

lingering to the low uptakes of new business creation. Hence, interviewed from five (5) informants 

selected from participant who joined all phases in Biz @ Suka Menanti program.  

From 5 (informants) participants, only 2 participants do not involve in business or have any 

business experience at all, while the other 3 participants do have a small-scale business but consider as 

a new start-up and not growing. Hence, all participants were qualified to provide the information 

needed regarding their entrepreneurial readiness and business realization. All five participants were 

involved in three phases of trainings. The first phase of training is a motivational program which 

exposed participants to the success story of entrepreneurs from B40 background, the motivational talks 

on the values, traits, and method to be an entrepreneur. The second phase was an intensive training 

involved competencies, creativity, innovation, business model canvas, business plan and e-commerce 

module. While the last phase is the mentoring and coaching to start a real business. 

Participants were asked whether they interested to start the business and who encouraged 

them to start a business. In addition, participants also were asked about their challenges that they faced 

and hinder  them to start a business. Participants also were asked with what motivate them to start a 

business, what kind of opportunities that they perceived when they involved in business and also the 

resources that they have. From the interviews, the finding as follows; 
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1.  All participants at Biz @ Suka Menanti program have high interest in start a business. This have 

been proved by most of them already start a business while their participation in the program also were 

contributed to their passion to start a business as the program is not a compulsory program.  

Respondent C : I’m looking forward to participating this kind of program before I start my business. 

Respondent E: I’m here because I do not have any ideas how to start my business. I have passion but I don’t know 

how. 

Respondent A: This program will help me to boost up my business. Thank you inviting me to be here.  

2.  From interview, start-up capital is the most obstacles for them to start a business. Apart from 

that, location to sell the product, afraid of not getting customers and high competition within the same 

industry. Other opinion also highlighted internal family problem lead them to not proceed with the 

business. 

Respondent A: I don’t have enough saving to expand my business. 

Respondent E: My family asked me to find permanent job because doing business is too risky. 

Respondent B: I can borrow from my family, but in a small amount. So, money is my main concern. 

Respondent C: I want to sell nasi lemak, but there are too many stalls selling nasi lemak. I am afraid my nasi 

lemak is not selling. Besides, I do not have enough capital to rent a stall to start my nasi lemak business. 

3.  Despites the challenges they faced, there are few reasons why they want to involve in business. 

Majority of them agreed that business is a way to improve their household income. They also shared 

their opportunities and resources they have. 

Respondent D: I work as part time cleaner at Hospital. I start selling nasi kerabu to the hospital staff to help my 

husband and family. I hope I can focus selling nasi kerabu and increase my household income.  

Respondent C: I want to help my husband. I know my nasi lemak is scrumptious. 

Respondent A: I resign from my previous work and start selling my chocolate from my house because I need to 

take care of my old mother n my sick brother. Selling chocolate is another way for me to support hospital bills. I 

got high demand for chocolate; however, I do not have capacity to fulfill the order. 

Respondent E: My friend had taste my nasi lemak and asked to sell near to her office. However, I have limited 

resources in term of financial and tools.  

 

3.5  Observation 

In the phase 2, participants were engaged with intensive entrepreneurial trainings. About 43 

participants who joined phase 2. After the entrepreneurial training’s exposure by UUM trainers. ZFrom 

the observation in the phase 2 and 3, we highlighted several issues as follow; 

1.  The participants were highly motivated; however, the trainings do not influence them to start 

a business immediately.  

2. They still considered to wait the government assistance as promised by the Adun Suka 

Menanti, YB Hj Zamri Yusuf before starting their business.  
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3. The creativity among participants is high, hence they perceived opportunity in creating their 

start-up business. 

4. Although the trainings held is a success, however there are percentage of participants do not 

follow all the modules due to their circumstances.    

5. We also found most of participant have difficulty making independent decisions since these 

decisions are affected by family and social structures. We also found that lack of resources tends 

to make women dependent on their husbands. 

 

4. DISCUSSION 

Qualitative findings revealed lack of resources especially in term of financial become the main 

problem, especially for the B40, is forking out enough money to begin operations to start a business. 

Other equally important reasons the low uptakes of business among B40 group in Kedah were 

education, training, access to markets, networks, confidence, risk taking, role model/mentor and 

experience. These findings are significant with the other studies. In Manjunatha (2013) study, he 

revealed that the participation of rural women in economic activities is really determined. Lack of 

facilities and limited job opportunities cause women entrepreneurs in rural regions to rent in small 

scale subsistence economic activities only. Economic analyses now perceive that low levels of education 

and training, poor health and nutritional status, and limited access to resources not only repress 

women’s quality of life but limit productivity and hinder economic efficiency and growth. 

From an individual-level perspective, studies have shown that social resources controlled by 

individuals (Driga et al. 2009; Estrin and Mickiewicz 2011; Maula et al. 2005) and personal willingness 

to be self- employed (Mitchell et al. 2000) are important determinants of new venture creation. 

Similarly, Busenitz and Lau (1996) and Mitchell et al. (2000) argue thatthe cognitive ability of individual 

entrepreneurs is an important resource that predicts venture creation. Additionally, studies have 

shown that personal willingness to be self-employed (Mitchell et al. 2000) are important determinants 

of new venture creation. Similarly, Busenitzand Lau (1996) and Mitchell et al. (2000) argue that the 

cognitive ability of individual entrepreneurs is an important resource that predicts venture creation.  

However, descriptive findings revealed entrepreneurial readiness among B40 group at Suka 

Menanti scored lowest value at mean score 1.99. This value indicated that most of participants are not 

ready to start a business due to financial factor. Although there are few business activities from B40 

group, but the visibility of business start-up is unknown. Access to capital is obviously one of the typical 

obstacles to the start-up of new businesses, not least in developing economies with weak credit and 

venture capital institutions. Several empirical studies have concluded that the lack of access to capital 

and credit schemes and the constraints of financial systems are regarded by potential entrepreneurs as 

main hindrances to business start-up and success in developing economies (Jamak, et al., 2013).From 

an individual-level perspective, studies have shown that social resources controlled by individuals 

(Driga et al. 2009; Estrin and Mickiewicz 2011; Maula et al. 2005) and personal willingness to be self-

employed (Mitchell et al. 2000) are important determinants of new venture creation. Similarly, Busenitz 

and Lau (1996) and Mitchell et al. (2000) argue that the cognitive ability of individual entrepreneurs is 

an important resource that predicts venture creation. 

Structural model analysis indicated only three direct hypotheses were accepted. Based on the 

existing literatures, past studies have discussed various variables in relation to entrepreneurial 

readiness towards entrepreneurial activities but the researchers’ contributions towards B40 group still 

remain minimal. Various issues have been highlighted on the level of individuals’ opportunity 

identification (Barringer and Ireland, 2015, Timmons, 1994), level of motivation (Choo and Wong, 2006, 
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McClelland, 1961), and resources utilisation (Mansor & Zahari, 2007; Mansor, Talib, & Shaikh Ali, 2008). 

Our findings consistent with the previous study which portray motivation, resources and opportunity 

influence entrepreneurial readiness among B40 group at Suka Menanti. 

In this study, there is no mediator role entrepreneurial readiness between determinant factors 

and business realization among B40 entrepreneurs in Suka Menanti. This finding indicates most of the 

participant do not start their business after undergoing the trainings. From observations, we found out 

that they are not ready to start a business due to  difficulty making independent decisions since these 

decisions are affected by family and social structures. We also found that lack of resources tends to 

make women dependent on their husbands. In addition, training program also do not influence them 

to start a business immediately as they did not get the financial aid from the government. This finding 

postulates their dependency on the financial aid from government is high. 

The quantitative analysis of structural model also revealed only government support 

moderates the relationship between entrepreneurial readiness and business realization among B40 

group at Suka Menanti. Government assistance programs was known as effective variable in helping 

entrepreneurs dealing with the business challenges especially for nascent and new firms. Government 

assistance programs are formed through the collaboration of government with non-profit organization 

(NGO) or other private institutions to assist the small business entrepreneurs especially those who are 

in nascent stage on their business development (Ahsan, Adomako & Mole, 2021). Finding from analysis 

also showed that Malaysian entrepreneurs especially start-up are proactive in finding business 

opportunities and resources. However, more proactive the ventures, the less dependency on the 

government. For B40 group, it is important for them to get the financial aid for their business start-up 

as the B40 group have low wealth and non-financial asset ownership, vulnerable to economic shocks 

and highly dependent on government assistance. 

 

5. CONCLUSION 

This study looks at exploitation and exploration of factors determining the entrepreneurial 

readiness and business realization among B40 group at Suka Menanti, Kedah. This research explains 

on the motivation, resources and opportunity as different types of entrepreneurial readiness has 

contributed to the understanding on the effects of these business realization either directly or indirectly 

through the moderating effect of training and government assistance. The core objective of conducting 

this study is to present outcomes which might be beneficial to and practical for B40 group. Most of the 

B40 group or start-up entrepreneurs face problems in production, marketing, and finance. Most of them 

are limited to production due to lack of capital resources as well as not adopting systematic financial 

management. The products and services offered have the potential to grow, however, if it is extended 

marketing, the potential entrepreneurs are unable to meet the impact production from the lack of 

resources faced. However, if the fixed capital and working capital is followed by guidance and training, 

the B40 entrepreneurs have the potential to exit the B40 group and subsequently contribute to 

decreasing rate of poverty level in Malaysia. The real truth is B40 groups  entrepreneurs are less than 

having savings due to their lack of financial surplus. Consequently, the present study is also useful to 

the Malaysian government and its agencies (e.g., SME Corp.), business practitioners, as well as business 

and academic researchers in furthering our understanding on which factors that contributed to 

business realization of B40 group. 
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Abstract: Banana Peel Cereal is made from treated banana skin making it a different innovation cereal compared to 

existing cereal in the market. The objectives of this innovative product are to diversify and enrich the use of waste 

materials; banana peel in the manufacture of cereal. Another purpose was to introduce a new flavor and taste in 

cereal products besides producing a nutritious product that is high in nutrient values. Other ingredients include 

cornmeal (polenta flour), essence, and honey. The process of making Banana Peel Cereal starts with scraping and 

straining the banana peel before they were baked and ground to form a powder. Then, all the ingredients are weighed 

and mixed accurately. The batter was baked at desired temperature and time before being shaped properly. Findings 

from an affective test (n = 60) with three different samples (V1-maple syrup, V2-honey, and V3-dates) using five 

different attributes, such as appearance, scent, crunchiness, flavor, and overall acceptance shows that the most 

preferred products are V2- honey with 43.3%. By incorporating local waste into cereal production, the marketing 

and commercialization of these novel Banana Peel Cereals can boost the value of local waste. It is manufactured to 

satisfy current demand because consumers may enjoy the same product as natural cereal anytime, anyplace since it 

is a ready-to-eat meal. This product is marketable, cost-effective, and simple to prepare, allowing for mass production. 

Keywords-banana peel cereal, innovations, preparation, products. 
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1. INTRODUCTION 

The Banana Peel Cereal is an innovation that originally made from banana peels and contains 

natural sweeteners including honey, maple syrup, and dates. In addition, the product is suitable for 

consumption by people of all ages, including kids and adults. As it is a ready-to-eat meal, it can be 

eaten on its own or accompanied by milk. The purpose of this innovation is to reduce banana peel waste 

by developing a product that can be promoted globally while also providing a few health benefits from 

banana peels. Banana peel phenolics have been connected to several health advantages and have been 

discovered to have strong antioxidant and antibacterial capabilities, recovering phenolics from this by 

product is therefore beneficial for use in the food and pharmaceutical industries (Vu et al., 2017). People 

nowadays tend to avoid eating meals like rice in their daily life in favour of eating more vegetables and 

fruits to avoid gaining weight and to maintain their body shape as well as avoiding obesity or any 
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chronic diseases. Fruits and vegetables keep body healthy while also adding variety, flavour, and 

texture to diets (FAO, 2021). Producing banana peel cereal may help consumers to maintain their bodies 

while also providing nutrients for the body. 

 

2. METHOD & MATERIAL 

2.1 Materials  

Initially there are three variations that have been prepared for this innovation. The basic materials 

used to prepare Banana Peel Cereal are banana peels, salt, water, banana essence and cornmeal (polenta 

flour). Meanwhile this is the material that we added as variations: 

Table 1. Materials for variation. 

 Materials 

Variation 1 Maple syrup 

Variation 2 Honey 

Variation 3 Dates 

 

2.2 Methodology  

2.2.1 Preparation of Banana Peels  

 

1. The peels were cleaned properly. 

 

 

2. Banana peels were dried using kitchen tissue. 
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3. All the peels were arranged on the tray and baked them at 98 ̊C for 50 minutes. 

 

 

 

4. Then, grinded them by using grinder to get fine texture. 

2.2.2 The Making of Banana Peel Cereal  

1. Prepare all the ingredients such as banana peels that already in fine texture, polenta flour, water, 

salt, banana essence and the material used for variations which are maple syrup, honey, and date. 
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2. In a bowl, pour 250 gram polenta flour and 20 gram banana peels powder and two pinch of salt 

and mix them together. 

 

 

3. Add 1 teaspoon banana essence and put 1 cup of water into the mixture. 

 

 

4. For the variations 1, added 1 cup of maple syrup. Meanwhile, for variation 2 added 1 cup of 

honey, and for variation 3 added 1 cup of dates. Then make sure the mixture gets the consistency 

of pancake batter. 

 

 

5. Lay the non-stick baking paper on the tray and spread the batter on baking paper thinly. Bake it 

at 150 ̊ C for 30 minutes. 
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6. Lastly, take out and cut it into pieces. Pack the cereal in the proper packaging. 

 

 

2.2.3 Sensory Evaluation  

   Sensory evaluation is conducted in order to determine which variation is the best and 

preferable by the consumers. The evaluation was carried out by 60 panellists that include students from 

Universiti Teknologi MARA (UiTM) Cawangan Terengganu and local community. Each of them was 

served with three different variations of sweetener which is variation 1 (Banana Peel Cereal with maple 

syrup), variation 2 (Banana Peel Cereal with honey) and variation 3 (Banana Peel Cereal with dates). A 

9-points of hedonic scale was used to evaluate all the samples where score 1 represents extremely 

dislike and score 9 represents extremely like. Then, the result was analysed by comparing the average 

score between the three variations.  

 

3. FINDINGS 

Based on the finding, it is proven that banana peel can be used as an ingredient in many 

foods such as cereal product.  

 

 

Variation 1             Variation 2            Variation 3 

Figure 1. Types of variation. 

 



APS Proceedings Volume 1 

313 

Below is the example of packaging.  

Box width: 160mm  

Box Height: 225mm  

Box depth: 55mm  

Net weight: 100g  

 

 

Figure 2. Packaging specification. 

 

4. DISCUSSION 

   An affective test (hedonic test) was conducted by 60 panellists by using Google Form 

comprising of five attributes which are colour, aroma, crunchiness, flavour, and overall product 

acceptance. Each of the panel was served with three different variations which is variation 1, Banana 

Peel Cereal with maple syrup, variation 2, Banana Peel Cereal with honey and variation 3, Banana Peel 

Cereal with dates syrup.  

 

 

 

 

 

    

   

   According to the table above, the result showed that variation 2 got the highest score for the 

overall product acceptance, which is 7.77, followed by variation 1, 6.83 and variation 3, 5.98. Variation 

2 has been chosen by the panels because the colour is more attractive compared to variation 1 and 

variation 3. The colour is more yellowish because of the bright and shining honey colour. Next, the 

banana peel itself evokes the existing banana aroma coupled with honey which has a sweet and 

appealing aroma. Honey also plays a role in the crunchiness of the cereal and its crunchiness can last 

longer when eaten with milk compared to other variations. For flavour, variation 2 showed that a 

combination of all ingredients’ flavour is mostly acceptable and contribute to the unique flavour in 

comparison with existing cereals in the market.  

  

 

 

 

 

Table 2. Hedonic test results. 

 Variation 1  Variation 2  Variation 3  

Colour  6.07 7.00 5.83 

Aroma  5.83 6.72 5.58 

Crunchiness  6.93 7.72 6.62 

Flavour  6.25 7.90 5.55 

Overall product  6.83 7.77 5.98 
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5. CONCLUSION 

The product is simple yet nutritious and it is a convenient and ready-to-eat meal which suitable 

for consumers of all kinds of ages. In addition, it also contains food waste as the main ingredient which 

is banana skin in the cereal. Adding a natural sweetener made it more palatable and suitable to be 

manufactured globally. By producing this product, waste amount of banana skin can be reduced and 

transformed into an edible product. 
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Abstract: Delichips Banana is a unique new local snack innovation product compared to existing chips in the market. This 

snack is made from waste ingredients such as the main ingredients, banana stem fiber, and prawn skins. The main objectives 

of this product are to diversify and enrich the usage of waste ingredients; banana stem fiber and prawn skins. Enhancing the 

nutrients and aesthetic quality of the snack also is the main objective. The production of the product started with preparing 

treated banana stems and prawn skins. Then banana stem was fried, tossed, and mix with flavored prawn skins powder sambal 

sira. This product is marketable, cost-effective, longer shelf-life, and is easy to market as it is packed in a zip-locked pouch. A 

pair comparison test was conducted (n = 60 untrained panels) using the most and least indicator with 2 different samples 

(Variation 1 & Variation 2) comprising six attributes such as appearance, color, texture, oil uptake, flavor, and overall 

acceptance. Results of paired comparison test indicate most of the panels preferred Variation 1 with 33 panels (chips with fried 

chicken flour and rice flour batter) compared to variation 2 with 27 panels (rice flour batter). 

Keywords: innovation, waste ingredients, batter, marketability 
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1. INTRODUCTION 

Food waste in Malaysia has continued in recent years in Malaysia. According to the Ministry 

of Housing and Local Government (MHLG), food wastes have outstripped other solid wastes 

generated in Malaysia, constituting more than 40 percent of the total wastes disposed of in 2010 (Jereme 

et al., 2018). Poor municipal solid waste management especially food waste in Malaysia leads to 

environmental and pollution issues due to the increasing demand for raw materials for quality of life 

(Mohd & Mashitah, 2013). 

Food waste occurs at every stage of the food system from farm to fork (Xue et al., 2017). In 

developed countries, the largest waste stream is generated at the end of the food chain, including 

consumer-facing businesses (supermarkets, grocery stores, distribution centers; restaurants; 

institutional food services) and homes. Food waste especially fruit base is usually processed to be 

animal feeding as an option to avoid landfilling and other solid waste management processes (Xue et 

al., 2017).  

mailto:khaza088@uitm.edu.my
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Banana stem fiber is a vegetable substance that means any plant or part of a plant and includes 

the stem, root, bark, tuber, rhizome, leaf, stalk, inflorescence, bud, shoot, flowers, fruit, and seed (Food 

Act, 1983). Banana stems are also classified as fruit waste and are usually discarded after the harvesting 

season. According to Senior Director of the Fresh Marketing Services Division of the Federal 

Agricultural Marketing Authority (FAMA) Mohd Anis Mohd Yasin, in 2017, the banana cultivation 

area recorded 3,489,406 hectares nationwide with a production of 350,492.59 metric tonnes (Bernama, 

2019). Many studies have been conducted on the benefits of using banana stem fiber in producing food 

products, especially the contribution to health advantages (Ma, 2015).  The banana stem also has been 

known to prevent and treat kidney stones (Saha, 2020).  

Besides the banana steam fiber, the prawn skins are also being recorded to be a high-value of 

waste ingredient by-product. Shrimp and prawns are considered one of the most essential fisheries 

products in Sabah (Flornica & Newati, 2016). The value-added of head and skins of prawns and shrimp 

which are high in protein and chitin make them available to be medical supplements for lowering the 

cholesterol level (Hossain & Iqbal, 2014). In the food industry the prawn skins are usually will be 

discarded and process for animal feeding (Flornica & Newati, 2016). This happened due to unrealizing 

the benefits of prawn skins and their functions in the food industry processing. To avoid this, the 

researcher took the initiative to use these waste materials; the banana stem and prawn skins as the main 

ingredients in making local snack products known as Delichips. In Malaysia, little did they know that 

banana stem fiber and prawn skins can be consumed and because of that, the researcher incorporate 

this unique waste ingredient in the product.  

 

2. METHOD & MATERIAL 

2.1 Materials 

Material of Delichips Banana, such as Banana stem fiber was obtained from a local 

farmer in Dungun. Meanwhile, prawn skins and other materials such as fried chicken flour, rice 

flour, oil, salt, sugar, prawn/ shrimp, dried chili, tamarind, and chicken stock were obtained from 

the oriental kitchen, Faculty of Hotel and Tourism Management UiTM Dungun, Terengganu.  

2.2 Methodology 

2.2.1 Preparation of treated prawn/ shrimp skin seasoning 

Peel the prawn/ shrimp and separate the skin, wash them and soak for 1 hour with salt 

water (4 cups of water and 90g of salt). Then strain the prawn/ shrimp and place them in a tray 

and dry them in the oven until completely dry. Grind the skin until well powdered  

2.2.2 Preparation of treated banana stem fiber 

Wash thoroughly banana stem fiber, thinly slice and cut into a specific size and soak it in 

salted water. Next, strain the banana stems fiber and dry for a few minutes. Dip a banana stems 

fiber into the mixture of fried chicken flour and rice flour (a mixture of 2 cups of water, 275g fried 

chicken flour, and 200g rice flour). Deep fry it until the color turns brown. 
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2.2.3 Preparation of sira 

Cut 50g of dried chilies and boil for 30 minutes. Then the chili was blended with tamarind 

water (166.6g of water, 8.3g of tamarind). Blend the ingredients for 2 minutes. Heating the oil 

(37.3g), add all blended ingredients with sugar (90g), and salt (8.3g). Gently stir the ingredients, 

add 15g shrimp skin powder, and 10g chicken stock powder and cook for 30 minutes. Next, put 

the fried banana stem fiber and curry leaves into the sira and mix all the ingredients. Stir them 

until well blended. Then place the mixture in the tray and dry in the oven for a few minutes. Then 

cool the mixture and pack them in the atmospheric packaging.   

 

3. FINDINGS 

3.1 Sensory and Analysis 

The sensory evaluation aims to identify the acceptance of customers towards the products 

based on their appearance, color intensity, texture, oil uptake, flavor, and overall acceptance. For this 

sensory evaluation pair comparison test was conducted to identify the most and the least product 

preferred by the untrained panels. Sixty (60) panelists from different backgrounds of the study were 

used and the samples were coded with a three-digit sample code and arranged based on permutation 

number to avoid bias. One hundred and twenty (120) samples were used for this sensory evaluation. 

The samples Variation 1 (V1; chips with fried chicken flour and rice flour batter) and Variation 2 (V2; 

chip with rice flour batter) were tested.  

Based on Table 1, the finding of paired comparison test on overall acceptance indicates most of 

the panels preferred Variation 1 with 33 panels (chips with fried chicken flour and rice flour batter) 

compared to Variation 2 with 27 panels (rice flour batter). This is due to Variation 1 being much more 

flavored and crispy compared to Variation 2. 

Table 1. Sensory Evaluation Result Among Panel. 

 

 

 

  

 

 

 

 

 

 

 

 

Pair Comparison Test 

Characteristic Least/ Most indicator 

V1 V2 

Appearance 34 26 

Color intensity 36 24 

Texture 29 31 

Oil uptake 47 13 

Flavor 38 22 

Overall acceptance 33 27 
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4. DISCUSSION 

4.1 Product design and packaging 

Pouch packaging is being used for this product. Preserving the self-life, practicality of handling, 

and consumption by resealable zipper lock, the weight of pouches is lighter, thus resulting in lower 

shipping costs the reason why this kind of packaging was applied for this product. 

 

Figure 1. Illustration of Product Packaging. 

4.2 Consumer acceptance 

The sensory evaluation was performed at Universiti Teknologi MARA Dungun and the 

students from various courses were chosen as the untrained panel. Based on table 1 pair comparison 

test was conducted among 60 panels using the least and most indicator with 2 different samples 

(Variation 1 & Variation 2) comprising six characteristics; appearance, color intensity, texture, oil 

uptake, flavor, and overall acceptance. Based on the results obtained most of the panels preferred 

Variation 1 with 33 panels (chips with fried chicken flour and rice flour batter) compared to Variation 

2 with 27 panels (rice flour batter). Therefore, Variation 1 was selected to be the selling product as it is 

the most preferred product compared to Variation 2. This is due to Variation 1 being much more 

flavored and crispy compared to Variation 2. 

5. CONCLUSION 

Product waste that is rarely used is the main focus in producing a product like this. A proper 

methodology and ingredients used play an important role in producing a delicious, crunchy taste and 

allowing the residue of this product to be used as a snack food that is suitable for all generations. 

Product waste such as banana stalks is the main idea combined with flavors from shrimp skins that 

people rarely make. An innovative local product waste can be diversified, marketed, and 

commercialized also can make the product different and unique in the market. The shelf life of this 

product also can last a long time due to its crisp texture.  
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Abstract: This bitter gourd cracker is a unique innovative product in its way as it is made from the world's most 

underrated vegetables due to its sharp bitterness which knew as bitter gourd and left-over rice. The purpose of this 

innovation is to introduce a new flavor of crackers and diversify the usage of bitter gourd in local snack food.  This 

cracker was prepared in three different coloreds: green, red, and orange. The production of this product started with 

the preparation of treated bitter gourd such as soaking, straining, and dehydration for 3 hours at a slow temperature. 

Then the dry bitter gourd was ground to become powder and later mixed with the left-over rice, flour, and seasoning 

and knead until all ingredients are well blended. The dough later was rolled around using plastic wrapped and boiled. 

The boiled product was chilled, colored, and dry using the solar method. This product can be marketed for the global 

market as well as a local market because it's cost-effective and easy to prepare, making this product able to be 

produced in mass production. The scorecard has been used for the sensory evaluation involving 60 untrained panels. 

There are six attributes of the product i.e appearance, color, crispiness, oil uptake, flavor, and overall acceptance 

being evaluated. Based on 60 untrained panels assessment, showed the majority of the panels preferred Variation 2 

(V2) with 35 panels (bitter gourds and chili flakes flavor) follow by Variation 3 (V3) with 16 panels (bitter gourd, 

chili flakes, and parmesan cheese) and lastly Variation 1 (V1) with 9 panels (bitter gourd flavor).  

Keywords: innovation, diversify, marketability 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

1. INTRODUCTION 

Fruits and vegetable consumption have been linked to the prevention of diseases including 

cancer and cardiovascular disease  (Amin and Lee, 2005).  The vegetable is prepared in a variety 

of ways, including stir-frying, deep-fat frying, pickling, juicing, and drying. Vegetables have high 

ascorbic acid content (88mg/1000g), are a source of protein, and have low sugar content (Barwal, 

Sharma, and Singh,2005). Bitter gourd fruits are also known as the world's most underrated 

vegetables due to their sharp bitter taste (WebMD, 2022). The bitter taste of bitter gourd makes it 

limited to a certain food process and suitable to certain food preparation such as preservation through 

dehydration and pickling.  
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It is believed that a good food product brand in the market should be able to provide customer 

needs and offer a new way to enjoy food based on home meal recipes that can reduce the cost and 

preserve the shelf life of the product. The usage of bitter gourd, which is high in antioxidants, 

flavonoids, and other polyphenol compounds, as the main ingredient in food products may help 

to lower the risk of a variety of health problems that can meet customer taste (WebMD, 2022).  

The difficulty to reduce and eliminate the bitter taste of bitter gourd makes this vegetable less 

in demand, especially among children and teenagers.   

 

 Pro per  treatment of bitter gourd can increase the demand and consumption among people, 

especially in the crackers formulation. Bitter Gourd Cracker is being healthier, is more attractive than 

raw fruit, and can increase the use of this bitter fruit. As a result, of having health-promoting 

properties, it may be considered a qualified option in value-added foods (Jan, Rizvi, Shams, Dar, 

Singh, & Khan, 2020). Thus, the purpose of this product produced which is known as bitter gourd 

crackers is to diversi fy the usage of bitter gourd vegetables into local snack crackers formulation 

and to increase the value of bitter gourd which can market locally and globally in the form of crack. 

Besides that, the left-over rice also is being used in this formulation for the thickening and binding 

agent.  
 

 

2. METHOD & MATERIAL 

2.1 Materials 

Materials in preparing bitter gourd crackers such as bitter gourd, leftover rice, garlic, salt, dried 

chili, and parmesan cheese were obtained from the laboratory, Faculty of Hotel and Tourism 

Management UiTM Dungun, Terengganu. These crackers were made based on three (3) different 

variations as stated below: 

1)   Control- basic formulation 

2)   Variation 1- additional 11.38 g of chili flakes 

3)   Variation 2- additional 28.45 g of parmesan cheese and 11.38 g of chili flake 

 

2.2 Methodology 

 

a. Drying method 

Bitter gourd is cut and soaked in salt water. then place on a tray and dry using a food 

dehydrator at 160 degrees Celsius for 4 hours. After that, use the mixer to grind the dried bitter gourd 

into a 

powder. 

 

b. Preparation of cracker 

 

Left-over rice is used as much as 2 cups and ground together with 4 cloves of garlic. add 60 

grams of bitter gourd powder and 600 grams of sweet potato flour little by little into the dough that has 

been ground. Knead the dough evenly until well blended. 

 

Next place the dough on top plastic to be rolled around and then shaped slightly elongated. 

Then, blanch the dough in boiling water until well cooked. Color the dough with food coloring and 

later slice the dough thinly into cracker form. 
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c. Frying 

 

A thin slice of crackers was deep fry with a temperature of 80 Celsius for about 3 minutes. 

Turned the crackers upside down every 1 minute to prevent them from over brown. 

 

d. Storage 

 

Before the Bitter gourd cracker was packed, the chips were dry using the solar dry method 

before being packed into a small plastic bag with 250g weight. Then it is sealed and later place into nice 

and decorative packaging for marketing. 

 

 

3. FINDINGS 

3.1 Sensory evaluation 

 

The sensory evaluation aims to identify the acceptance of customers towards the product's 

attributes. Six product attributes have been evaluated comprising appearance, color, crispiness, oil 

uptake, flavor, and overall acceptance. They were 60 untrained panelists to taste the samples in 

determining the product preferred. The scale of evaluation is scaled from 1 (not) to 5 (very). The panels 

place product variation numbers on the preferred scale on the form to show the preferences of the 

product attributes. 

 

3.2 Consumer acceptance 

 

 
Figure 1: Preferences test among 60 untrained panels. 

 

Preferences or also known as effective tests were conducted (60 untrained panels) using 

Microsoft Excel 2016. The hedonic scale was used from scale 1 (not) to scale 5 (very). Based on table 

1 shows three different samples were evaluated (V1, V2 & V3) consisting of six attributes namely 

color, appearance, crunchiness, oil uptake, flavor, and overall acceptance. The results show Variation 

2 (V2) with 35 panels (bitter gourds and chili flakes flavor)  was the most preferred, followed by 

Variation 3 (V3) with 16 panels (bitter gourd, chili flakes, and parmesan cheese), and lastly Variation 

1 (V1) with 9 panels (bitter gourd flavor). Therefore, variation 2 was chosen to be the sale product as 

it was the most preferred product compared to variations 1 and 3. 
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4. DISCUSSION 

4. 1 Product characteristic 
 

The purpose of this product being produced is to diversify the usage of bitter gourd and 

leftover rice in making local snack crackers. In preserving the shelf life of the product, the 

crackers are sealed in vacuum packaging and placed in nice decorative packaging. Th e 

product is suitable to be consumed by any age of the consumer and it is a healthy product, 

especially for children who don't like to consume vegetables and fruit. This product is 

expected able to be marketed locally and globally and the product ingredients are easy 

to be accessible and low in cost production.  

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Picture of the product 

 

5. CONCLUSION 

Bitter gourd and left-over rice that be added in the processing of crackers as main 

ingredients are high in nutrients. This innovative product has diversified the manufacture of bitter 

gourd crackers with various flavors to be marketed and commercialized and made the crackers 

acceptable to people through consumer acceptance tests. The cost-effective and practical production 

method makes this product easy to be prepared and market locally and globally. These bitter gourd 

crackers are different compared to those existing in the market as the ingredient used are high in nutrient 

value and leftover food such as rice. 
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Abstract: Performance evaluation is a formal and productive procedure in measuring the employee’s work and 

results according to their job responsibilities which is a response of giving feedback, promotion, or motivation to the 

employees. The aim of the project is to develop a web-based performance and evaluation system with data 

visualization. This system will be able to track the performance of the employees through task management and sales 

as it includes the evaluation of employees. The methodology that was used in developing this system is Waterfall 

Methodology with only three phases applied. In Requirements Gathering and Analysis phase, every detail about the 

system was acquired and analyzed. After that, the system, its interface, and database were designed in the Design 

phase. Lastly, the system was developed by using a PHP web framework which is Laravel with additional features 

of data visualization by using JavaScript language. The system can help organizations ensure the tasks of the 

employees and sales are properly managed and recorded with data visualization to visualize the data. Apart from 

that, the performance evaluation can also be done by extracting details from the task completed by employees. 

Keywords: performance; data visualization; evaluation system. 
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1. INTRODUCTION 

In today’s business, employees are important to business. Without employees, business cannot 

run perfectly. Somehow, the business can be successful or failing as it depends on the performance of 

the employee (Waheed & Hameed, 2011). Performance management is defined as a process to improve 

organization performance with the performance of individuals or teams to gain better result to achieve 

planned goals (Armstrong, 2006). Performance Evaluation System is essential in the company to track 

the performance of the employee. Performance Evaluation System is defined as evaluate and document 

the performance of the employee based on job (Muchinsky & Marchese, 2004 as cited in Murali et al, 

2017). It is essential to track the performance of the employees as employees are one of the important 

resources for the company to make the company successful. Hence, the employees need to be guided, 

motivated, evaluated, and rewarded. Purpose of Performance Evaluation System is to measure the 

performance of the employees. As if they perform better, they should get better earnings as they deserve 

it. According to Lestario & Sebayang (2021), human labour is the most significant resource of the 

company to make the company successful. Moreover, the purpose of performance evaluation system 
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is to track the employees based on the performance whether they have a high or poor performance. 

Thus, if employees have a poor performance, the company will suffer too and vice-versa. Therefore, it 

is important to have performance evaluation system as the way to appreciate and evaluate the 

employees. 

Performance appraisal is a method where the process of evaluation that is associated with job 

performance on the employee’s development throughout working with the company. Behaviorally 

anchored rating scale is a modern technique of performance appraisal that has received an increasing 

attention in recent years. It was first introduced by Smith and Kendall during 1963. It is a combination 

method from critical incident method and graphical rating scale which both are traditional technique 

of performance appraisal (Rajitha et. al., 2019). The five-point behaviourally anchored rating scale is 

chosen as the performance appraisal technique as it avoids biases, and the employee may understand 

the criteria better compared to other types of evaluation like  

Performance review is an appraisal of employee’s performance by their manager it is associated 

with job performance on the employee’s development throughout working with the company (Rajitha 

et. al, 2019). We identify two types of employees: administrator employees and sales employees. 

According to Dwimaharani (2007), the common criteria of performance review for administrator 

consists of nine criteria which the criteria are the followings: quantity of work, dependability, quality 

of work, job knowledge, teamwork, initiative, attendance, health, judgement. It is important to have 

criteria to develop the performance appraisal. A sales employee is an employee who commercializes a 

certain company's products or services. According to Kesari (2014), salespersons are evaluated in 

quantitative and qualitative skills which consists of the number of sales that they have made. Thus, for 

the quantitative, the salespersons are evaluated with sales volume that related to the job. Moreover, the 

qualitative skills are evaluated with communication skills, selling skills, time management skills, 

planning ability, customer services, appearance, co-operation, enthusiasm, initiative, and punctuality 

(Nisafani et. al, 2017). 

In this modern era, data visualization has become an important tool in the technology 

(Diamond & Mattia, 2015). According to Sinatra et al (2020), the definition of data visualization is the 

amount of data being displayed using pictorial or graphical format. This can help the people regardless 

of their field to have a better understanding about data and information. Data visualization has been 

used for many centuries to these days as it also helps in decision making process. 

2. METHOD & MATERIAL 

This project used three phases in waterfall methodology to develop the system. Requirement 

gathering and analysis phase is done to identify suitable requirement. Interview and literature review 

was done in this phase. Once requirements have been analysed and identified, design phase was 

conducted. Storyboard, system architecture and database design were produced. Lastly, the design 

phase output was used to develop the system. The system was developed using Laravel which is a PHP 

web system framework as main implementation for server-side scripting alongside JavaScript language 

to develop data visualization technique as an additional feature in the system. 

3. FINDINGS 

The findings of the project are presented in this section.  
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3.1 Requirement Gathering and Analysis 

The very first phase of waterfall methodology is requirements gathering analysis, which the 

information are gathered from the stakeholder for the development of the system. Hence, the first step 

of this phase is to collect the information by conducting an interview with the stakeholder as a primary 

data collection for the system. In this phase, the information that was gathered will be analysed to 

identify the problems that the company face and the objective of the system. 

For this system, it is important to have the evaluation of the employees using performance 

measurement. The rubric for that purpose were identified here and will be implemented in the system. 

The aim of performance measurement is to give feedback if needed and need to be regularly follow up 

and reporting by using the suitable metrics. Quality of work has been one of the significant 

measurements in business as it is a fixed criteria in business firm as it has been used to identify the poor 

or good performance of employee on basis of performance measurement. It is a criterion to measure 

the performance of employee (Mbore & Cheruiyot, 2017). Quality of work is the quality of work that is 

achieved based on the condition or terms on suitability and the readiness of employee (Yanti & 

Sintaasih, 2022). Quantity of work is also one of performance measurements in business or in education 

where it used to measure the performance of work. Quantity of work is the total number of works that 

had been completed or done by the employees within a given time. Hence, there are multiple ways to 

measure the quantity of work as it can be the number of sales, number of tasks that has been made and 

number of units produced from the employees. 

Another way to evaluate the employees is through performance appraisal. Performance 

appraisal is a method where the process of evaluation that is associated with job performance on the 

employee’s development throughout working with the company (Rajitha et. al, 2019). According to 

Dwimaharani (2007), the common criteria of performance review for administrator consists of nine 

criteria which the criteria are the followings: quantity of work, dependability, quality of work, job 

knowledge, teamwork, initiative, attendance, health, judgement. Hence, with the BARS (Behaviourally 

Anchored Rating Scales), can be extracted into the rubrics which it can be referred in evaluating the 

administrators and employees (Kustiadi & Ikatrinasari, 2018). This project identifies the BARS rubric 

and customized it suitable with the stakeholder’s nature of business which is sales.  

 
Figure 1: BARS rubric for Performance and Evaluation System 

 

3.2 Design 

The activity that had been done in the system design phase is design the user interface of the 

system by using the storyboard. The importance of using storyboard is to visualize on how the actual 

system may appear to the user with the front-end scripting. 
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3.3 Implementation 

The last phase of this project is implementation. In this phase, every requirement identified and 

designed were developed into a system. In order to show the progress of each employee, data 

visualization is applied. Figure 2 below shows the visualization of progress that can be tracked by the 

actors specifically director. The dashboard will display the visualization for administrator employees 

as it is easier to see the progress of each task assigned. In this figure, it shows the bar chart which is 

used to visualizes the total task that is divided into completed, assigned, and progress of the tasks from 

the first task that was assigned to each administrator. Pie chart shows the total task that has been 

assigned to all administration employees and it shows the total task. Meanwhile, the line chart 

visualizes the total completed and assigned task in each month.  

  
Figure 2: Dashboard for administrator progress. 

 

Figure 3 below shows the dashboard page for director as this is for the sales summary which it 

visualizes the total sales completed by the sales employees in each month to be able to see the 

company’s commission. Meanwhile, bar chart shows the total sales made by each sales employee. 

 
Figure 3: Dashboard for sales employees’ progress 

 

 For the purpose of evaluation, the system was developed such that all employees were able to 

create their evaluation and approved by the director. Employees also able to give rating towards each 

other for teamwork indicator. The BARS rubric was implemented for the evaluation purpose and 

employees can refer to the rubric which can also be found in the system. Figure 4 shows the evaluation 

page for employees. 
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Figure 4: Creating employee evaluation 

 

4. DISCUSSION 

Performance and Evaluation System with Data Visualization was developed to help employees 

rate and evaluate themselves. By using the BARS rating, employees can identify indicators for their 

evaluation.   

Other than that, data visualization was implemented into the system to help employees see 

their task and plan progress. The usage of bar chart, pie chart and line chart can simplify the current 

situation and helps the employees and director to summarize the current progress. 

5. CONCLUSION 

A performance and evaluation system has few advantages that can be defined as strengths that 

have been identified throughout the implementation of the system. The system helps organization to 

ensure the tasks and sales are properly managed and recorded with data visualization to visualize the 

data. The system also provides an additional feature that could track the performance of the employees. 

The most important part of the system is that it offers the ability to evaluate the employees of the 

organization. 
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Abstract: Leveling is an important element in land surveying which deals with proper instrumentation, 

measurement, and analysis. Educators and practitioners are aware of the important of levelling analysis as it serve 

as an important input data to be used for any construction design.  An improved leveling management is still 

remaining a challenging task as the levelling process required a skilled person to plot the levels on the map or sheet 

manually which is very complex process and required a lot of calculations. Therefore, we introduce “EZY-WAY 

LEVELING” as a new automated leveling tool that provides solution to this current gap. The novelty of the proposed 

EZY-WAY LEVELING can be seen from its ability to help students and engineers analyse all surveying data such 

as Rise and Fall and Reduced Level (RL) in an easy way and fast without using calculator. Furthermore it is easy to 

use, simple and user friendly .xlss excel platform that is proven less-time consuming process. The tool is ready for 

commercialization and ready to use any user. It is an efficient educational surveying tool that serve as guidelines for 

students, lecturers and engineers. 

Keywords: leveling; rise & fall; reduced level. 
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1. INTRODUCTION 

Levelling is a branch of surveying operation that is used by surveyor and engineer for 

determining the elevations of certain points or the differences in height between any points on the 

earth’s surface. It is considered as the most important data for various engineering designs, mapping, 

and construction (El-Ashmawy, 2014).   
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2. METHOD 

The method for determining the elevations or height differences in surveying are mainly 

classified as geometric levelling, trigonometric levelling, and levelling (Ceylan et al., 2005). According 

to (Marín et al., 2008), leveling is the most reliable method for the determination of elevations and height 

differences in recent project. Therefore, the basic approach of profile levelling is chosen in this study. 

Profile levelling is a method of surveying that carried out along the land on which a linear 

engineering work is to be constructed. It is also known as longitudinal leveling. The objective of this 

leveling is to determine the profile of the ground surface of the predetermined line, which may be single 

straight line or may consists of a series of straight lines changing a direction or connected to a curve as 

shown in Figure 1. 

 

Figure 1: Profile leveling.  

 

Based on Figure 1, the measurement or reading taken back towards Point A is known as Back 

sight reading (BS). Since a survey progresses from a point of known position to points of new position, 

the position of point D can be referred as Fore sight (FS) reading. All readings taken between back sight 

and fore sight are referred as Intermediate sights. From the observation from profile levelling, the data 

to determine reduce level can be tabulated as presented in Table 1.  

Table 1: Rise and Fall method. 

Back Sight (BS) 
Intermediate Sight 

(IS) 
Fore Sight (FS) Rise Fall 

Reduce 

Level (m) 

2.550     100.000 

 1.750  0.800  100.800 

 3.095   1.345 99.455 

  0.750 2.325  101.780 
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3. FINDINGS AND DISCUSSION 

Educators and practitioners are aware of the important of levelling analysis as it serve as an 

important input data to be used for any construction design.  An improved leveling management is 

still remaining a challenging task as the levelling process required a skilled person to plot the levels on 

the map or sheet manually which is very complex process and required a lot of calculations. Therefore, 

we introduce “EZY-WAY LEVELING” as presented in Figure 2. 

 

 

Figure 2: The proposed EZY-WAY Leveling tool.  
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Figure 3 shows the output of the automated profile levelling based on the data input from Table 

1. It shows that the proposed EZY_WAY Leveling can automatically measure and mapping the 

complete profile levelling with ease without the need of complex calculations and manual sketch. 

 

 

 

Figure 3: EZY-WAY Leveling – automated profile leveling based on data obtained in Table 1.  
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4. CONCLUSION 

The novelty of the proposed EZY-WAY LEVELING can be seen from its ability to help students 

and engineers analyse all surveying data such as Rise and Fall and Reduced Level (RL) in an easy way 

and fast without using calculator. Furthermore it is easy to use, simple and user friendly.xlss excel 

platform that is proven less-time consuming process. The tool is ready for commercialization and ready 

to use any user. It is an efficient educational surveying tool that serve as guidelines for students, 

lecturers and engineers. 
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Abstract: Mosquitoes and the mosquito-borne illnesses are the biggest contribution to human vector-borne disease 

burden, with over 80% of the global population are at risk of the diseases from these tiny creatures. Given the fact 

that, currently there is no permanent or effective vaccine or medication available to treat and protect against these 

vector-borne illnesses, early detection and prevention are important and essential. Previous existing study that 

conducted in Guyana has asserted that individual behavior, particularly     preventive decisions, plays a crucial act in 

infection transmission of mosquitoes -borne diseases. It is important to spread the exposure of knowledge of mosquito-

borne diseases such as the symptoms, treatment, and prevention to the community since early ages. The emerging of 

Augmented Reality in education has recently attracted the research attention due to its ability to people to create the 

connection between the real world and the virtual world. Taking the benefits of the Augmented Reality technology 

that able to facilitate greater use of prior knowledge, more meaningful learning and deeper understanding, the project 

aims to implement the technology in the mobile application development to expose the knowledge and awareness 

regarding mosquito and mosquito diseases to the children with more effective, interesting, and meaningful 

experiences. Usability testing conducted among male and female respondents to test the performance, usefulness, 

learnability and accuracy of the application gives median score of five. 

Keywords: Mosquitoes, Mosquito- borne illnesses, Dengue, Awareness, Knowledge, Mobile Application Development, 

Augmented Reality, Education, Children. 
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1. INTRODUCTION 

 According to the (World Health Organization, 2020), every year, approximately more than 

700,000 people die from mosquito-borne diseases across the globe, and hundreds of millions more 

experience misery and suffering from infectious that transmitted by mosquitoes. In fact, there have 

been research claiming that those tiny creatures are the deadliest animal in the world, causing more 

human death than sharks and snakes (Pflanzer, 2022). Diseases transmitted by mosquito bites are one 

of the major infectious disease contributors to the worldwide burden. The Mosquito-borne diseases 
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including zika, malaria, chikungunya and haemorrhagic fevers like dengue and yellow fever are 

becoming serious health concern in many regions of the earth’s especially in tropical and subtropical 

regions with local variations in risk influenced by rainfall, relative humidity, temperature and rapid 

uncontrolled urbanisation (World Health Organization, 2020). As highlighted by (Franklinos et al., 

2019), the cases number of mosquito-borne diseases has reportedly grown dramatically around the 

world in recent decades including malaria (about 212 million cases per year), dengue fever 

(approximately 96 million cases per year), chikungunya (approximately 693000 cases per year), and 

Zika virus infection (approximately 500000 cases per year). 

 

2. METHOD & MATERIAL 

The process of developing and design a complex project requires a proper level of planning. 

The Mobile Application Development Lifecycle (MADLC) is one of the most suitable frameworks for 

creating a mobile application. This model helps to assist the progress of project to run smoothly and 

allows for an organized action throughout the development process (Darus et al., 2017). 

 

 

Figure 1: Mobile Application Development Lifecycle Model (MADLC) 

 

The identification phase is the early and initial stage in this mobile application. In this phase, 

the project's background, problem statement, expected outcome, scope, user requirements and 

significance were determined through conducting a research through articles and journals. 

 

The next stage in the mobile application development life cycle is the design phase. The design 

phase is responsible for creating the mobile application's basic design. In this phase the navigation map 

and storyboards are also defined as shown below. 
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Figure 2: Navigation Map Let's Learn About Mosquito Mobile Application 

 

Figure 3: Storyboard of Let's Learn About Mosquito Mobile Application 

  

The development phase will take part where the proposed mobile application had been coded 

accordingly to the design. During this phase, all the anticipated features and functions will be 

implemented in the process of development. The AR objects also developed in this stage. 
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The 3D model was 

built with texture and 

assigned material in 

Blender 2019 

Software. These 

figures are the 3D 

models that have been 

created in the Blender 

Software and were put 

into the Unity 

Software in order to 

develop the 

augmentation. 

 

 

Figure 4: The AR and modelling of objects 

 

3. IMPLEMENTATION AND FINDINGS 

   

Figure 5: Main Menu, Learn Menu, And Safety Warning Page of LLaMUAR 
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Figure 6: The Mosquito Lifecycle, AR Mosquito Menu and AR Mosquito Egg Menu 

 

   

Figure 7: The Mosquito Body Part, Mosquito Fun facts and Mosquito-Borne Diseases 
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Figure 8: The Introduction Menu, Symptoms and Prevention Tips 

 

   

Figure 9: LLaMUAR Quizzes 

 

 

User background, performance, usefulness, learnability, accuracy, and feedback are the 

components that have been mentioned in this questionnaire. 4 out of 6 of these components were 

deemed critical in evaluating the performance of the mobile augmented reality application, Let's 

Learn About Mosquito in conveying information. The criteria for evaluating the application were 

performance, utility, learnability, and accuracy which were analysed using the quantitative 

approach which is in Likert scale. 
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Table 1: Median score evaluation on the effectiveness of Let’s Learn About Mosquito 

Criteria Median Score 

Performance  

Let’s Learn About Mosquito works well when using it 5 

Usefulness  

Helps in understanding mosquito and mosquito borne 

diseases 
5 

Let’s Learn About Mosquito helps in raising awareness 5 

Let’s Learn About Mosquito is a better platform to 

promote the significance about mosquito knowledge to 

the community member since early ages 

5 

Learnability  

Let’s Learn About Mosquito is easy to use 5 

Let’s Learn About Mosquito is fun and enjoy to use 5 

Let’s Learn About Mosquito is interactive to use 5 

Accuracy  

Accuracy of information Let’s Learn About Mosquito 5 

Overall 5 

 

4. DISCUSSION 

The description of the let's learn about mosquito mobile application is built corresponds to the 

review of the requirements. Surveys performed on the public shall be used to collect the relevant criteria 

for this project. The results of further review of the specifications led to the design phase of this project, 

which began from the storyboard until they were translated into a real functional model. 

5. CONCLUSION 

Mosquito-borne diseases are one of the world's most serious public health problems, and these 

vector-illnesses can be found across the world, including Malaysia. Furthermore, what is becoming 

worse that our community is becoming less conscious and awareness towards the risk of mosquito-

borne infection. Less exposure to mosquitos from an early age can increases the chances of bad 

consequences to be occur in the future. To address this problem, the project of Let’s Learn About 

Mosquito Using Augmented Reality mobile application has been developed. This final year project not 

only includes the interactive edutainment and multimedia element into mobile application but it also 

embeds the futuristic element which is Augmented Reality (AR) technology in order to expose the 

significance of mosquito knowledge and increase the awareness regarding the mosquito diseases with 

more engaging, attractive and effective especially to younger community in Malaysia. However, the 

augmented reality features of this mobile application still require some improvement to make it more 

precise and look exactly mimicking the real-world process. 
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Abstract: The abundance of trees at Taguig Integrated School makes it an environmentally beneficial institution, 

yet one of its main problems is the daily accumulation of dry leaves on the ground. Furthermore, despite the school's 

constant encouragement to pick up their small trash, some students continue to throw their garbage, particularly 

plastics. As a result, the researchers were compelled to develop something that would help in conserving the trees 

while also minimizing, if not completely eliminating, the trash problem. The primary goal of the researchers was to 

create a fiberboard made of dry leaves and plastic waste. The researchers prepared the materials and samples needed. 

After getting the final product for each sample, the researchers, with the help of Department of Science and 

Technology (DOST) personnel, chose one sample for tensile and flexural testing. The fiberboard made from sample 

2 was selected because it has a color and texture that is comparable to other fiberboards on the market. The DOST 

assisted in the thorough examination and testing of the product. Based on the results of the DOST tests, which 

demonstrated the product's tensile and flexural strength, the fiberboard (Sample 2), which contains a ratio of 60 

grams of High Density Polyethylene (HDPE) plastic and 40 grams of dried leaves, is efficient and may be used as a 

substitute for other similar products on the market. It can now be confirmed that this kind of product is very 

advantageous to all schools in Taguig and in other places in terms of lowering the amount of trash, turning it into 

valuable resources, and aiding in the preservation of our home planet, Earth. Schools should not just dispose of their 

solid waste everywhere but instead create innovative ways to reduce their solid waste disposal. 

Keywords: Fiberboard, Environment, Plastic, and Leaves 

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 
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1. INTRODUCTION 

The Philippines' two biggest environmental issues are deforestation and inappropriate waste 

disposal. Poorer, third-world nations like the Philippines struggle greatly with illicit logging and trash 

dumping because they lack the legal framework, enforcement, and moral will to stop it (Wikipedia, 

2021).  

Many people rely on the benefits offered by plastic products. Plastic bags, food packaging, and 

containers are common plastics used in schools. Several methods for plastic reduction exist for schools, 

however, teachers, students, and school administrators can use creativity when developing reduction 

projects. While recycling bins offer a common approach to plastic recycling, the student body and staff 

can expand the reduction practice by reusing and reducing the amount of plastic in the school system 

(Hart, n.d.). 

mailto:jorielleerastrullo@gmail.com
mailto:munangavagaelle@gmail.com
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Schools are major property owners within the city and are important stakeholders in our urban 

forest. Most of us recognize the beauty of trees and their many other values. They help protect our 

waterways by intercepting storm water, stabilizing soil, and using nutrients that would otherwise wash 

into waterways. Environmental benefits such as clean air and water. Trees help moderate temperature 

and muffle noise. They even help improve air quality by absorbing some airborne compounds that 

could be harmful to us, and by giving off oxygen. Spending time around trees and in nature also makes 

us healthier and even improves our students’ academic performances (City of Vancuover Washington, 

n.d.; Miguel, 2022) 

Dry leaves and plastic are abundant in the typical school environment. Trees are being cut 

down because dried leaves are regarded as unattractive in school, we don't know what to do with all 

the shredding. Rubbish can be recycled to create usable everyday items rather than being dumped in 

landfills (Land, Buildings & Real Estate, n.d.). Schools can save money and have a less negative 

environmental impact by producing less waste. Waste can be a valuable resource. Together, educators 

and students can develop effective strategies for recycling plastic and other waste. In this study, leaves 

and plastic will have a better purpose than just being trash. 

The purpose of this study is to determine whether plastic garbage and dried leaves can be combined to 

create an environmentally friendly composite board that will help cut down on school waste. 

Specifically, this study seeks to answer the following queries: 

1. Which combination of plastic trash and dried leaves produces a good quality fiberboard 

(Lawanit)? 

2. How efficient is the environmentally friendly composite board in terms of its tensile and 

flexural strength?  

 

From the stated problems, the hypotheses were: 

1. The combination of the right amount of plastic and dried leaves produces a good quality 

fiberboard.  

2. The fiberboard (Lawanit) made of plastic and dried leaves, is flexible and it can be stretched 

and bent. 

This research revealed new possibilities for the creative use of dried leaves and plastic garbage. 

In addition to eradicating the problem of inappropriate garbage disposal, which includes plastics and 

dried leaves, the researchers sought to assist local schools and the general public in converting their 

waste into valuable resources. The study also hopes to inspire others, particularly students, to come up 

with innovative solutions to environmental issues and aid in saving the planet. 

This research specializes in the production of fiberboard (lawanit) from dried leaves and plastic 

trash. This study also focuses on testing the tensile and flexural efficacy of fiberboard (lawanit) 

produced as an alternative to those sold for commercial usage. This study is limited only to the use of 

high-density polyethylene plastic bags (HDPE) and dried leaves of the Caimito tree found in Taguig 

Integrated School. Due to cost limitations, the research only examined one sample for tensile and 

flexural strength; the other two (2) produced samples of fiberboard were not tested. 

 

2. METHOD & MATERIAL 

The materials used by the researchers in creating an eco-friendly composite board are: scissors, 

used plastic bags, roll mill, sharp cutter, molder (steel), and compression machine.  

With the permission of the school principal, used plastics and caimito (Chrysophyllum cainito) 

tree leaves from the Taguig Integrated School's schoolyard were collected. The plastic bags were 
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carefully cleaned, washed, and dried so that no residue would remain on them. The gathered fallen 

leaves were dried in the sun. When both materials had dried, they were eventually put into small 

containers. The researchers weighed the materials to get the amount of plastic waste and dried leaves 

needed. Three containers held the various materials. In the first container (Sample 1), there were 70 

grams of HDPE plastic and 40 grams of dried leaves; in the second (Sample 2), there were 60 grams of 

HDPE plastic and 40 grams of dried leaves; and in the third (Sample 3), there were 80 grams of HDPE 

plastic and 40 grams of dried leaves. In each container, the components are then mixed. The samples in 

each container were delivered to Taguig City's Department of Science and Technology (DOST), where 

they were finely crushed using a roll mill. Each sample was put in a steel mold before being placed 

under the compression machine. The researchers waited until the fiberboards from plastic trash and 

dried leaves were produced. After getting the final product for each container, the researchers, with the 

help of the DOST personnel, chose one fiberboard for tensile and flexural testing. Based on its physical 

attributes, the fiberboard made from sample 2 was selected because it has a color and texture that are 

comparable to other fiberboards on the market. Samples 1 and 3 of the generated fiberboard were not 

evaluated due to financial constraints, and only sample 2 was examined for tensile and flexural 

strength. The fiberboard (Sample 2) undergoes a series of tests to determine its efficiency in terms of 

tensile and flexural strength. With the help of the Standard Testing Division and Investigation (STDI) 

of DOST, the hardness, modulus of elasticity (tensile and flexure), and impact strength of the product 

were tested.  

 

 

3. FINDINGS 

Based on the results of the DOST tests, which demonstrated the product's tensile and flexural 

strength, the composite board (Sample 2), which contains a ratio of 60 grams of HDPE plastic and 40 

grams of dried leaves, is efficient and may be used as a substitute for other similar products on the 

market. 

 

4. DISCUSSION 

As shown in Table 1, the three separate materials produced a variety of physical traits. The 

researchers used their sense of sight and touch to identify the physical characteristics of each sample. 

Sample 1, with 70 grams of HDPE plastic and 40 grams of dried leaves, has a light brown color and a 

slightly smooth texture. Sample 2, with 60 grams of HDPE plastic and 40 grams of dry leaves, is brown 

in color and has a rough texture. Sample 3, which has 80 grams of HDPE plastic and 40 grams of dried 

leaves, is white in color with a smooth, shiny finish. 

Table 1. Physical Characteristics of Lawanit Board out of Plastic Waste and Dried Leaves 
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# 1 70 grams HDPE plastic 

40 grams dried leaves 

Roll Mill 

Compression machine 

Light Brown, 

slightly smooth 

# 2 60 grams HDPE plastic 

40 grams dried leaves 

Roll Mill 

Compression machine 

 Brown, 

Rough 
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Based on its physical characteristics, all the products produced are of good quality, but the 

fiberboard created from sample 2 was chosen for testing because it has a color and texture that are 

comparable to other similar products on the market (Gozdecki, Wilczynski, Kociszewski, & 

Zajchowski, 2014). 

Table 2. Tensile Test Result 

 

 

 

 

 

 

 

 

 

 

 

Table 2 shows the tensile strength of a composite board made of dried leaves and HDPE in a 

60:40 ratio. Based on the results provided by the DOST-STDI, the highest percentage of the sample 

(PPT-2020—0051) has reached the allowable maximum location of the UTM limit switch, which is 13.8 

MPa. Therefore, it can no longer be stretched up to the point where it will break. As a result, the tensile 

stress at break has no value. On the other hand, the value of the tensile strength and tensile stress at 

yield are equal, which is also 13.8 MPa. In terms of elongation, at 4.30%, the material can sustain 

stretching forces without permanently deforming or reaching a point where it can no longer be 

stretched (Mijiyawa, Koffi, Kokta, & Erchiqui, 2014). 

 

 

 

 

 

 

Table 3. Flexural Test Result 

# 3 80 grams HDPE plastic 

40 grams dried leaves 

Roll Mill 

Compression machine 

White, 

Smooth, glossy 
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The flexural strength of the material is shown in Table 3. Flexural testing determines a 

material's stiffness or resistance to bending by measuring the force necessary to bend a plastic beam 

(Shrivastava, n.d.). The material's flexural strength, as determined by the results, is 20.3 MPa. The 

average result for flexural stress at a given strain is 18.7 MPa at 3.5% and 20.2 MPa at 5.0 %. This result 

shows the flexural strength of the product (Sample 2) tested. The product is hard to break, and even at 

a given pressure, it is difficult to crack due to its plasticity features, which are supported by the flexural 

test result (Migneault, Koubaab, Perré, & Riedld, 2015). 

 

5. CONCLUSION 

Used plastic bags and dried leaves work well together to create fiberboard (Lawanit out of 

plastic-dried leaves) because all the products produced from the study are of good quality. 

According to the findings of the various tests carried out, including the product's modulus of 

elasticity (tensile and flexure), a fiberboard made from plastic waste and dried leaves can be used as an 

alternative to commercially available fiberboard. 

It can now be confirmed that this kind of product is very advantageous to all schools in Taguig 

and in other places in terms of lowering the amount of trash, turning it into valuable resources, and 

aiding in the preservation of our home planet, Earth. Schools should not just dispose of their solid waste 

everywhere but instead create innovative ways to reduce their solid waste disposal. 

The researchers may carry out additional experiments to find out whether the product is more 

resilient than commercially available fiberboard and whether it is water-resistant ([HSH Décor, 2021). 
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Abstract: Sign language is an important tool used by the impairment people as their communication tool. It utilizes 

hand articulation, face expression and body movement to convey message. However, there were scarce people in the 

society capable to communicate with these impairment people due to little knowledge about sign language. Hence, 

this creates barrier for them to do communication in their daily activities. In addition, although there exists a 

computerized sign language translator but it is very limited to American and British sign languages. This creates 

an opportunity to develop a Malaysian Sign Language recognition system. Henceforth, this project aims to develop 

a Malaysian Sign Language (MSL) recognition system namely “MYsign: Malaysian Sign Language Recognition 

System” that can recognize Malaysian Sign Language. This project was developed using the Deep Learning 

technology utilizing the Long-Short Term Memory (LSTM) algorithm to train the model for detection and 

recognition of the hand gesture. “Assalamualaikum”, “Waalaikumsalam”, “Terima Kasih”, “Sama-Sama”, and 

“Maaf” were five classes of basic communication in Malaysian Sign Language that will be covered for this MYsign 

system. A total of 200 real-time videos from all classes were used to train the developed system. Additionally, system 

testing was done to evaluate the precision of the MSL basic communication sign language detection and recognition. 

Based on the testing result achieved, it is proved that the developed MYsign system is capable to perform good 

recognition.  

Keywords: sign language; Malaysian Sign Language; face recognition; body movement, Deep Learning 
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1. INTRODUCTION 

Sign language is a non-verbal communication that uses hand articulation, facial expression and 

body movement to convey meaning instead of using spoken words (Josué Espejel-Cabrera, Jair 

Cervantes, Farid García- Lamont, José Sergio Ruiz Castilla, Laura D. Jalili, 2021). This language is 

mainly used by people with speech or hearing impairment. Deaf and mute communities communicate 

among themselves using sign language. Sign languages, like all languages, contain linguistic rules that 

underpin the structure of words and sentences. A lexicon, grammatical and derivational morphology, 

phonology, syntax, and semantics are all present in all sign languages (Squires, 2006). Although sign 

language is the main communication tools for these group people, but there were few people knows 

this language (Haris Al Qodri Maarif, 2012). This situation is worsening as the number of normal 

people who understand sign language is very low. These factors contribute to communication issues 

between normal individuals with deaf and mute people (Haris Al Qodri Maarif, 2012).  

Nowadays, the execution of computer-based system has speed up many processes including 

in security, education and business sectors (Myeongsuk Pak, S. K., 2021). Machine Learning and Deep 

Learning technologies are among the promising techniques that being adopted into these areas with 
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the aim to provide robust and efficiency computation in solving many daily lives problem. Hence, there 

is a good opportunity to develop a computational based system for recognizing sign languages 

specifically Malaysian Sign Language (MSL).  In addition, the developed system is believed to offers a 

platform that will ease a wide variety of people to communicate with deaf and mute people. The 

robustness and precision offer by Deep Learning technologies can be used to recognize sign language. 

Deep learning can automatically learn features from data, which is often beneficial when a large 

amount of training data is available for issues involving inputs such as photos (M. A. Hossen, 2018). 

Henceforth, the goal of this project is to develop a computer-based system that can recognizes 

Malaysia Sign Language namely, “MYsign: Malaysian Sign Language Recognition System”. The Deep 

Learning based technique, Long-Short Term Memory (LSTM) algorithm is proposed to be used in 

developing the system. This paper is outlined as follows. Section 2 will discuss on the Method and 

Material. Following, Section 3 and 4 will deliberates on Findings and Conclusion respectively. 

2. METHOD & MATERIAL 

This section discusses the method and material proposed for this study. It will be divided into 

two parts which are the Dataset and the MYsign System Development. Further elaboration is as 

following. 

2.1 Dataset 

This section presents the dataset for this project. This project requires data in the form of videos 

of MSL hand gestures while displaying various signs in front of a webcam. The dataset used is a 

secondary data, which means that it must be self-collected of different MSL. The process for collecting 

the MSL dataset is presented in Figure 1. 

Figure 1: Process of Collecting MSL dataset. 

“Assalaamualaikum”, “Waalaikumsalam”, “Terima Kasih”, “Sama-Sama”, and “Maaf” were 

the five classes of MSL that have been chosed for basic communication. Each video is 30 frames long, 

which is equivalent to 3 seconds. For each class, 40 videos of MSL were collected with total of 200 videos 

for all classes and from 200 videos, 30% of it will separated for testing which make 140 videos from all 

classes for training and 60  videos from all classes for testing part to developed a new model that would 

be used for the detection and recognition process 
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2.2 MYsign System Development 

This section will discuss in further the process involved throughout the development of 

MYsign System. To represent the functionality of the MYsign system, a Use Case diagram is 

constructed. Based on the Use Case diagram defines, the system should provide a system interface, 

capture sign language gestures from continuous real-time video by using a webcam, classify the sign 

language recognition that has been collected, and would calculate the accuracy of the system. 

Furthermore, the user would be able to use the sign language recognition system to translate the 

meaning of the sign language and also be able to view the translation of the sign language    in form of 

text as the output of the translation. Figure 2 shows the proposed Use Case diagram for the system.  

 

Figure 2: Use Case Diagram for MYsign System.  

Next, the LSTM algorithm is implemented to developed the system. To begin the development, 

libraries and dependencies, as well as class label and the data store location, the Tensorboard log 

directory need to be execute and output file from the training session that contain the weight of trained 

LSTM model need to be load into the system. For the purpose of training the LSTM model, the 

Tensorboard log directory for this LSTM machine learning training need to be identify. This log 

directory was used to monitor the machine learning performance and accuracy as it is being trained. 

Figure 3 and 4 show the snippets of LSTM code. 
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Figure 3: Code Snippet for LSTM Model (1). 

Figure 4: Code Snippet for LSTM Model (2). 

The training session were set to 300 epochs. From the experiment conducted, 300 was the 

suitable epoch because if the training is set to 100-150, it was low for the system to be trained and the 

accuracy obtained would be low. The accuracy would be more than 90% but sometimes it could drop 

to an unacceptable accuracy rate. 

Upon the completion of the training the LSTM model for the system, MYsign system is tested 

to test the functionality and accuracy of the system. In term of the accuracy of the system, the system 

output will be highlighted with an increasing bar and an output at the top left of the system interface. 

If the system recognizes MSL basic communication sign done by user, the class label for that specific 

sign will be highlighted with an increasing bar. The higher the probability the system detect the sign, 

the longer the highlighted bar will increase. The class for MSL basic communication that have the 

highest probability will be shown at the top left of the system, and it indicates the meaning of those 

specific sign in Malay text output. Figure 5 shows example output for Assalamualaikum and 

Waalaikummussalam sign respectively. 

 

Figure 5:. Example of Output for Sign Assalammualaikum and Waalaikummussalam. 
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3. FINDINGS 

Based on the testing conducted, all the use case developed for the MYsign system is working 

and functioning. Next, for the accuracy testing, the system is able to achieved 98.40% accuracy rate. 

Hence, this can be concluded that the implementation of LSTM is building a Malaysian Sign Language 

(MSL) is promising and successful. 

4. CONCLUSION 

As a conclusion, A Malaysian Sign Language Recognition System namely, MYsign System is 

successfully developed using LSTM algorithm. MYsign System is intended to recognize only MSL 

basic communication based on 5 classes of basic communication which are “Assalammualaikum”, 

“Waalaikumsalam”, “Terima Kasih”, “Sama-sama” and “Maaf”. The self-collected dataset was used to train 

and test the system. In future, the dataset could be expanded to more MSL words. 
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Abstract: MyOGA Calculator was developed as a one-stop tracking and monitoring platform for students to 

monitor their on-going assessment marks for all courses registered. This template will help students, particularly 

UiTM students, to keep track of their progress from the continuous assessment or on-going assessment (OGA) 

marks received from the beginning until the end of each semester for all courses enrolled in order to track and 

monitor their performance. To use the template, the students need to choose the assessment methods for every 

course and enter their assessment marks into the column with pre-generated formula. By using this template, they 

can easily monitor and review their progress throughout the semester. With that, students can identify which 

courses need to be given more attention to get a good GPA in that semester and maintaining a good CGPA 

throughout the duration of their diploma or degree study by using this simple, user-friendly and easy to use 

template. 
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1. INTRODUCTION 

Assessment is defined as any form of measurement and evaluation of student knowledge and 

skills (Dietel et al., 1991). In higher education institutions, student performance and progress are 

monitored through various assessment mechanisms such as tests, assignment, quizzes, presentation, 

case study, project, industrial training, seminar and more (Amelia et al., 2019). The assessments are 

conducted to provide a snapshot of what a student has learned whether it be the end of a course, a 

semester, or a degree program (Dietel et al., 1991). The purpose of the assessment is to evaluate 

students’ ability and skills and from the score obtained the students are able to be differentiated 

between excellent students and students who only achieve the basic level of a learning outcome 

(Maya et al., 2021). To improve student performance, several applications and technologies in the 

higher education institutions are needed (Tawafak et al., 2019).   

Most higher education systems globally measure academic performance of a student by 

evaluating the Grade Point Average (GPA) and Cumulative Grade Point Average (CGPA). GPA 

refers to scores obtained in a semester; while CGPA measures the overall academic performance of a 

student through the scores they have obtained in all the semesters combined (Yogendra & Andrew, 

2017). To get a good GPA in a semester, a student needs to score good marks in all courses they have 

registered for that semester. And to get a good CGPA, a student needs to keep his GPA consistent in 

all semesters of his study duration.  

mailto:diana908@uitm.edu.my
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In most courses in UiTM, there are two divisions of assessment which are on-going 

continuous assessment which is conducted throughout the 14 weeks of ongoing lectures and a final 

assessment which is carried out at the end of the semester during final exam weeks. There are also 

some courses where all assessments are conducted during the 14 weeks of ongoing lectures without 

the component of final exam. Both mechanisms require lecturers to give feedback and evaluation 

marks to students in certain percentage as stated in the course syllabus. Therefore the on-going 

assessment marks for some tasks are visible to students before the final examination. To get good 

GPA for a semester, a student needs to score good marks in all courses and good marks can be 

achieved if all assessments are done successfully with good scores. Hence, if students can monitor 

their on-going assessment (OGA) marks in the previous assessments; this may enhance their 

motivation to do better in the upcoming tasks. As a result, an overall good score will be 

obtained. Therefore, a performance tracking and monitoring platform for student is a good way to 

improve their academic performance (Mathai & Sreekumar, 2021; Mutakwa & Mhakure, 2019). This 

kind of platform if applicable to students, teachers, administrators, and policymakers; will  also 

serves an important role to provide information that is used to assist in decision makings that will 

further improve the academic performance of students.  

  

2. PROBLEM STATEMENT  
 

In UiTM the assessment of student performance in most courses is conducted continuously 

during the 14 weeks of study in a semester using different methods of assessment. Therefore, 

students must be aware of their courses’ assessment methods and the grading system. Hence, it is 

important for students to keep track of their performance. Even though, the score and feedback of 

previous assessments are received as early as week 7 from their lecturer; most students are not aware 

of their current performance until their accumulated OGA marks are announced at the end of the 

semester before their final examination. At that point, it is too late to do anything if their OGA score is 

low. Therefore, this template is extremely helpful to students as they can watch their performance in 

all courses in a timely manner in a semester. Once they receive their assessment marks, they can key-

in the marks into the template and view their calculated current score. Hence, this template is 

beneficial to students as it helps them calculate their score that allow them to track their progress and 

thoughtfully plan their study to improve their score and any weak subject can be identified early to 

achieve their performance target. 

 

3. PRODUCT OBJECTIVES 

 

This innovation is specifically designed to help students to easily monitor their progress and 

performance over time in a semester. By using this product, the OGA scores for all courses registered 

can be viewed in one template and hence students can carefully plan their actions towards achieving 

good overall GPA in a particular semester based on their accumulated OGA marks.  
 

4. PRODUCT DESCRIPTION 

MyOGA Calculator is a template developed to provide a one-stop platform for students to 

track and monitor their academic progress and performance over time in a semester. Students can use 

this template to record all marks received for their on-going assessment for all courses so that they 

can always keep track of their current progress and thus plan their action towards achieving their 

target grade for the courses in order to get good GPA for that semester. The template was created by 

using Microsoft Excel and Microsoft PowerPoint. Therefore, it offers the advantage of user-

friendliness and simplicity to use.   
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Figure 1: The front interface to access the template. 

 

The image below shows the steps involved in using the template:   

  

  
Step 1: To begin fill-up the student details.  

  

  
Step 2: Select semester.  

 

  
Step 3: Enter the course name for all courses and click on the course tab to insert the details.  
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Step 4: To select assessment method, scroll-down on the tab and insert the full mark for the assessment. 

Once the student received the assessment mark, it can be keyed-in into the mark obtained cell. The template will 

auto-calculate the percentage obtained.  

 
Figure 2: Template design and steps involved.  

 

Once the details of an assessment are keyed in completely into the template, students can be 

keyed in the details for different courses. The following is an overview of the complete assessment 

details:  

   

 

Figure 3: A course with complete details.   
 

In addition, the grade indicator is placed on the template; therefore students can easily 

monitor their achievement based on their accumulated marks. Therefore, this template enables 

students to keep track of their progress in a timely manner.  

 

5. COMMERCIALIZATION POTENTIAL 

 

Based on the product’s features, MyOGA Calculator has the potential to be upgraded as 

mobile application and can be commercialized nationwide through Android and iOS store once 

developed. Since the template is dynamic, students from all different programs and courses in UiTM 

as well as in other higher institutions can use the template as their monitoring performance platform. 

To protect the copyright of this template from being replicated, MyOGA Calculator has been 

registered under the intellectual property of which the registration number is LY2022S04815. 
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6. CONCLUSION 

 

To sum up, the MyOGA Calculator provides so many advantages for all students in higher 

learning institutions. By using this template, students are more aware of their current score as an 

indicator of their performances in all courses enrolled. Hence, this template is beneficial to students as 

it helps them to track their progress and monitor their performance in order to achieve a performance 

target. 
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Abstract: Mandarin is Fun 2.0 is an interactive website created by lecturers from Akademi Pengajian Bahasa 

(APB) UiTM Kelantan Branch. The project which started in 2020 has undergone several modifications and 

improvements to cater to the learners' needs. Mandarin is Fun 2.0 is a webpage providing interactive teaching 

and learning materials for tutors and learners of the Mandarin language around the world. This webpage is 

specially designed to assist learners to gain knowledge of the language in a fun and stress-free setting. Learners 

can learn all language skills: reading, listening, speaking, and writing via several sub-topics and themes in this 

module. They will also be able to test their learning outcomes by working on the practices available on the website. 
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1. INTRODUCTION 

1.1 Background of Study 

The COVID-19 (C19) pandemic has been a threatening health crisis around the world since 

the end of 2019. Our daily lives have undergone significant changes following the C19 pandemic 

and the education system has also had to be readjusted to comply with the new norms. According 

to the World Health Organization (WHO) report as of March 19, 2022, the total number of C19 cases 

has reached almost 465 million and a total of 6 million deaths worldwide. Meanwhile, the Statistics 

Report of the Ministry of Health Malaysia (2022) has shown that a total of 3.95 million positive cases 

and a total of more than 34,000 people died due to C19 in Malaysia as of March 19, 2022. This C19 

pandemic has indeed brought a huge influence on the socio-economy as well as the field of 

education around the world (Prawoto, et al., 2020). Therefore, our country has decided to close 

schools, colleges, and universities to prevent the spread of the C19 virus (Special Message of the 

Prime Minister of Malaysia, 2021). 

The new online teaching environment continues to get the community's attention towards 

its implementation in the context of education in Malaysia when the Ministry of Education Malaysia 
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(MOE) announced the closure of schools until the end of 2020. Anderson (as cited in Ballard, 2022) 

agreed that with the move from a pandemic to an endemic situation, the learning goals need to be 

adjusted where the engaging learning experience is made available instead of remediating learning.  

1.2 Problem Statement 

Since the announcement of the endemic situation, the teaching and learning process has 

started to move to the hy-flex mode where a combination of hybrid and flexible methods are put 

into practice. The 100% Open and Distance Learning (ODL) needs to be combined with the 

previously practiced methods which are the traditional talk-and-chalk techniques. Modifications 

need to be made immediately considering the issues of dropping out, and catching up, as well as 

the emotionally and socially unstable learners. Educators regardless of the level of learners need to 

be actively involved in implementing online learning to adapt to the new norms of education. 

According to Sulaiman, et al., (2021), the online learning process has modified and given a lot of 

impact on learners. The daily activities of the public at this time are greatly influenced by the 

development of online technology such as "live streaming", "virtual and augmented reality", and 

other technologies (Cranmer et al., 2021). 

Kumorotomo (2020) argues that online learning also has advantages such as being able to 

minimize time and effort so that the minimised energy can be used to perform other activities 

outside of lesson time. However, online learning also has the disadvantage that learners find it 

difficult to focus on learning due to a less conducive learning environment, internet quota 

limitations or internet or WIFI packages, and some other distractions (Ma & Lee, 2017). This online 

learning requires educators and learners to play an active role and also emphasise relationships and 

communication with each other. 

In Martin, et al., (2019) study, they found that out of the 205 faculties of online institutions 

of higher learning in the United States, the level of teacher readiness to teach online was high. 

Similarly, a study conducted by Alea, et al., (2020) on educators’ readiness for online teaching has 

shown that educators can still face trends in distance learning despite limited experience in distance 

education such as technical skills, time management, knowledge, and attitudes in online education. 

The readiness issues are not only faced by the educators but the learners too. According to the World 

Health Organization (WHO) (2020), the effects of the C19 pandemic crisis are expected to continue 

much longer and will not end shortly. As this pandemic has now turned into an endemic, educators 

have to embrace new challenges to come. There are lots of expectations that need to be presented 

most realistically and possibly to ensure the effectiveness of the teaching and learning process.  

 

1.3 Research Objectives 

Based on the problem statement above, the objectives for this study are:  

1.4.1 To identify the readiness of learners taking Mandarin language courses toward 

online learning. 

1.4.2 To study the perceptions of learners taking Mandarin language courses toward 

online learning. 

1.4.3 To understand if online learning is effective in improving learners’ performance in 

Mandarin language proficiency. 
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2. METHOD & MATERIAL 

This chapter explains the research methodology that has been planned to carry out the 

research study. It started with explaining the research design that has been adopted, the sampling 

methods used when collecting data, and also the definition of the target population for study in the 

earlier part of the chapter. The chapter continues to explain how the data is going to be collected in 

detail including the means of communication used. Here, the report will also explain the research 

instrument that has been planned to use for data collection. Finally, validity tests as well as analysis 

methods that have been used in the research study are also discussed in the later part of the chapter. 

2.1 Research Design 

This study applies quantitative research methods by collecting and analysing numerical data to 

identify learners’ perceptions, and learners’ readiness toward online Mandarin language courses as 

well as to examine the effectiveness of learning Mandarin courses via online platforms. 

2.2 Population and Sampling 

The target population of the study is learners of Diploma in Business and Management from 

2 institutions: Universiti Teknologi MARA Cawangan Kelantan and Kolej Poly-Tech MARA Kota 

Bharu. A total of 50 respondents will be selected from each of the selected institutions.  The 

participants are learners who enroll for Mandarin Online Courses (Level 1 and Level 2) from both 

universities. 

 This research applies a convenience sampling method which is a type of non-probability 

sampling. The sample respondents will be taken from a group of people that are easy to be contacted 

or reached out to, technically will be peers or their connections through word of mouth that fulfill 

the condition of the research’s target sample. Such a way of sampling, as the word itself mentioned, 

is convenient for the researcher to collect a certain number of respondents of data in a short duration 

of time. Not only help to save time, but it is also cheap and affordable for the researcher to share out 

the questionnaire online without much cost incurred. However, convenience sampling has its 

drawback too. Because convenience sampling is shared by spreading through friends or relatives 

and their connections, there might be a bias being introduced in the sample data (Salin, et al., 2020). 

Hence, such a method of sampling is not able to generalise the results of the survey to the target 

population as a whole. 

2.3 Research Instrument 

A research questionnaire was designed to ask relevant questions to the respondents 

regarding the research study. The questionnaire for this study consists of 15 questions and is divided 

into 4 parts. 

The first part of the questionnaire is designed to obtain the demographic data of the 

participants. Part 2 of the questionnaire asks questions to find out learners’ perceptions towards 

online Mandarin Language courses. Questions in part 3 are intended to find out the answers on the 

level of learners’ readiness in online Mandarin courses and Part 4 is aimed to evaluate the 

effectiveness of online Mandarin language courses among the selected participants. This 

questionnaire is adapted from Rusli, et al.,’s (2020) study on “Student Perception Data on Online 

Learning using Heutagogy Approach in the Faculty of Mathematics and Natural Sciences of 

Universitas Negeri Makassar, Indonesia” and Adam and Anwar’s (2020) study on “Online Learning 

amid the COVID-19 Pandemic: Learners' Perspectives”. 

 The questions designed for the questionnaire as mentioned above are shown in Table 2.3.1, 

Table 2.3.2, and Table 2.3.3. 
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Table 2.3.1: Independent Variable 1: Learners’ Perceptions 

Survey Questions Responses Reference 

SP1. Do you agree with the mandarin Language 

Courses online learning system? 

Likert Scale (1 to 5) 

whereby 1 indicates 

Strongly Disagree, 3 

indicates Neutral and 5 

indicates Strongly 

Agree. 

(Rusli et. al., 2020) 

SP2. Do you agree that using technology (ICT) in 

teaching and learning makes it easy? 

SP3. Do you accept learning online? 

 

Table 2.3.2: Independent Variable 2: Student Readiness 

Survey Questions Responses Reference 

SR1. I have internet access to learn online. Likert Scale (1 to 5) 

whereby 1 indicates 

Strongly Disagree, 3 

indicates Neutral and 5 

indicates Strongly 

Agree. 

(Adnan & Anwar, 

2020) SR2. I am comfortable communicating electronically. 

SR3. I feel qualified to use a computer/laptop. 

 

 
Table 2.3.3: Dependent Variable: Effectiveness of Online Learning 

 

Survey Questions Responses Reference 

EOL1. No difference between online and conventional 

learning. 

Likert Scale (1 to 5) 

whereby 1 indicates 

Strongly Disagree, 3 

indicates Neutral and 5 

indicates Strongly 

Agree. 

(Adnan & Anwar, 

2020) 

EOL2. Online learning is more motivating than 

conventional learning. 

EOL3. It is easy to complete group projects/assignments 

digitally. 

EOL4. Complete courses can be completed effectively 

through the internet. 

 

2.4 Data Collection  

After the questionnaire has been approved and validated among the researchers, 

supervisors, and lecturers, the questionnaire was designed into the format of Google Forms. The 

link of the Google Form is then generated and shared with peers or family and friends that fit the 

criteria of the target sampling. Various social media platforms will be used such as WhatsApp, 

WeChat, Instagram, and Facebook to share out the Google link.  

The survey will be self-administered which means that respondents will click the Google 

Form link and fill up the entire survey without any supervision. There are pros and cons to such a 

self-administered method. The advantages of the self-administered questionnaire are that it enables 

the researcher to collect enough responses that fit the target population of the study fast especially 

when there is only limited time being allocated for data collection (Read, et al., 2021). 

 However, there are also disadvantages to such an approach too. Because respondents are 

required to fill up the survey on their own, they might lose motivation to finish the entire survey 

questionnaire if it is too lengthy. Since participation in the research is voluntary, hence it will be up 
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to the respondents’ free will to fill up the survey whenever or wherever at their convenience. 

Another concern is, if the respondent is unable to understand certain keywords or questions being 

asked in the questionnaire, respondents are unable to get clarification immediately regarding their 

doubts. They either need to ask the researchers about it, or most of the time respondents will just 

fill up the ambiguous questions based on their hunch to get over the questions quickly. Such 

responses will lead to researchers obtaining inaccurate results because respondents did not answer 

the questions after fully understanding the context. 

2.5 Data Analysis Methods 

There are a few data analysis methods that will be used in the research study, including a 

descriptive analysis of demographic data and survey responses as well as Pearson’s Correlation 

method that measures the correlation between each construct.  

Descriptive analysis is changing the crude, raw information into a visually appealing form 

so that analysts or readers can understand the gist of the data quickly at a glance (Ryan, 2018). 

Visualization charts like pie charts or bar charts will be created on the demographic data and also 

the survey responses. The results will be presented in the next chapter and each visualisation will 

be further analysed.  

Pearson’s correlation is a method that is widely used by researchers to assess the 

relationship between different variables (Holgado-Tello, et al., 2010). Pearson’s correlation value 

ranges from -1 to 1. If the correlation value is close to 1, it indicates that both variables correlate 

highly together, whereas if the correlation value of the pair of variables is close to 0, it means the 

other way round which states either the correlation is weak or maybe there is no significant 

correlation at all between the two variables. 

2.6 Ethical Considerations 

The topic and objective of the data collection have been clearly stated at the beginning of 

the questionnaire, so every respondent acknowledged it. Respondents have the freedom to choose 

to participate in the study, all the data collected is completely voluntary without any repression. 

This study does not cause any harm or risk to the respondents, researcher, and public.  

Ethical behaviour helps protect individuals, communities, and environments, and offers the 

potential to increase the sum of goods in the world (Atlam & Wills, 2020). As social scientists trying 

to ‘make the world a better place, we should avoid doing long-term, systematic harm to those 

individuals, communities, and environments as mentioned by Beghetto & Anderson (2022). As a 

reminder pointed out by Israel & Hay (2006), if we as social scientists do not do ethical research, ‘we 

leave those who are attempting social change the prey of hucksters who are willing to put forth 

undocumented claims based on inadequate evidence. 
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3. FINDINGS 

This chapter discusses the result of this study by showing the statistical data analysis. By 

performing hypothesis testing based on the data collected, it will show the “Factors Affecting Online 

Learning Effectiveness”. This chapter includes the studying of the demographic factors of the 

respondents, Descriptive Analysis, Validity and Reliability Analysis, Spearman’s Correlation, 

Multiple Regression, and the summary of the hypotheses based on statistical results. 

A total of 100 respondents participated in the research study and this means that there will 

be a total of 100 observations or rows in the data. In the following sections, the analysis will be done 

on the survey responses using the statistical tool named SPSS or known as Statistical Packages for 

Social Science. 
 

Table 3.1.1: Respondents’ Gender 

Gender 

  Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Female 64 64.0 64.0 64.0 

 Male 36 36.0 36.0 100.0 

 Total 100 100.0 100.0  

 

Table 3.1.1 shows that out of 100 respondents, 64% of the respondents are female, whereas the 

remaining 36% are male. 

 
Table 3.1.2: Respondents’ University 

 

University 

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid UiTM Cawangan 

Kelantan 

50 50.0 50.0 50.0 

 Kolej Poly-Tech MARA, 

Kota Bharu 

50 50.0 50.0 50.0 

 Total 100 100.0 100.0  

 

Table 3.1.2 shows that 50% of the participants are learners from UiTM Cawangan Kelantan 

And the other half are from Kolej Poly-Tech MARA, Kota Bharu. 
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Table 3.1.3: Respondents’ Mandarin Course Enrolled 

 

Mandarin Course Enrolled 

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Mandarin Language 

Course Level 1 

37 37.0 37.0 37.0 

 Mandarin Language 

Course Level 2 

63 63.0 63.0 63.0 

 Total 100 100.0 100.0  

 

Table 3.1.3 shows that 37% of the participants have enrolled for Mandarin Language Course Level 

1 while another 63% of them enrolled for Mandarin Language Course Level 2. 

 

Table 3.2.1: Learners’ Perceptions Towards Online Mandarin Language Courses 

Descriptive Statistics for 

Learners’ Perceptions Towards Online Mandarin Language Courses 

  N Minimum Maximum Mean 

Std. 

Deviation 

SP1. Do you agree with 

the mandarin Language 

Courses online learning 

system? 

100 1 5 3.54 .797 

SP2. Do you agree that 

using technology (ICT) in 

teaching and learning 

makes it easy? 

100 1 5 3.40 .804 

SP3. Do you accept 

learning online? 

100 1 5 3.60 .752 

Valid N (listwise) 100 

    

Table 3.2.1 above shows the survey responses distribution and the descriptive statistics for 

the construct of independent variable 1 – Student Perception. There are a total of 3 items in the 

construct. The item with the highest mean is ‘SP3. Do you accept learning online?’ with a mean of 

3.60 and standard deviation of 0.752, followed by item SP1. Do you agree with the online learning 

system?’ with a mean of 3.54 and a standard deviation of 0.797.  

The item with the lowest mean is ‘SP2. Do you agree that using technology (ICT) in teaching 

and learning makes it easy?’ that has a mean of only 3.40 with a standard deviation of 0.804. 
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Table 3.2.2: Learners’ Readiness Towards Online Mandarin Language Courses 

Descriptive Statistics for  

Learners’ Readiness Towards Online Mandarin Language Courses 

  N Minimum Maximum Mean Std. Deviation 

SR1. I have internet access to 

learn online. 

100 1 5 3.74 .760 

SR2. I am comfortable 

communicating 

electronically. 

100 2 5 3.43 .685 

SR3. I feel qualified to use a 

computer/laptop. 

99 1 5 3.33 .756 

Valid N (listwise) 99 

    

Table 3.2.2 shows the survey responses distribution and the descriptive statistics for the 

construct of independent variable 2 – Student Readiness. There are a total of 3 items in the construct. 

The item with the highest mean is ‘SR1. I have internet access to learn online.’ with a mean of 3.74 

and standard deviation of 0.760, followed by item SR2. I am comfortable communicating 

electronically.’ with a mean of 3.43 and a standard deviation of 0.685. The item with the lowest mean 

is ‘SR3. I feel qualified to use a computer/laptop.’ that has a mean of only 3.33 with a standard 

deviation of 0.756. 

Table 3.2.3: The Effectiveness of Online Learning 

Descriptive Statistics on The Effectiveness of Online Learning 

 N Minimum Maximum Mean Std. Deviation 

EOL1. No difference 

between online and 

conventional learning. 

100 1 5 3.57 .742 

EOL2. Online learning is 

more motivating than 

conventional learning. 

100 1 5 3.43 .685 

EOL3. It is easy to complete 

group projects/assignments 

digitally. 

100 1 5 3.43 .742 

EOL4. Complete courses can 

be completed effectively 

through the internet. 

100 2 5 3.51 .628 

Valid N (listwise) 100 
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Table 3.2.3 above shows the survey responses distribution and the descriptive statistics for 

the construct of the dependent variable – Effectiveness of Online Learning. There are a total of 4 

items in the construct. The item with the highest mean is ‘EOL1. No difference between online and 

conventional learning.’ with a mean of 3.57 and a standard deviation of 0.742. There are two items 

with the lowest mean which are ‘EOL2. Online learning is more motivating than conventional 

learning.’ with a mean of 3.43 with a standard deviation of 0.685 and item EOL3. It is easy to 

complete group projects/assignments digitally.’ with the same mean of 3.43 and a standard 

deviation of 0.742. 

3.3 Reliability Statistics 

Table 3.3.1: Learners’ Perceptions Towards Online Mandarin Language Courses 

Reliability Statistics 

Cronbach's Alpha N of Items 

.718 3 

Table 3.3.2: Learners’ Readiness Towards Online Mandarin Language Courses 

Reliability Statistics 

Cronbach's Alpha N of Items 

.705 3 

Table 3.3.3: The Effectiveness of Online Learning 

Reliability Statistics 

Cronbach's Alpha N of Items 

.718 4 

In psychometrics, the reliability test helps researchers to understand whether the constructs 

of the questionnaire have high or low consistency or not (Cook & Beckman, 2006). According to 

Taber (2018), some researchers will require a reliability of 0.70 or higher before they use the 

instrument. However, in the survey responses collected, all constructs including 2 independent and 

1 dependent variable have Cronbach’s Alpha value of 0.9 which is considered Excellent based on 

(Taber, 2018). Hence, the survey responses have sufficient internal consistency and are good to be 

analysed further. 
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4. DISCUSSION 

4.1 Pearson Correlation 
Table 4.1.1: Correlation 1 

 

 SP SR EOL 

SP Pearson Correlation 1 .469** .500** 

Sig. (2-tailed)  .000 .000 

N 100 99 100 

SR Pearson Correlation .469** 1 .398** 

Sig. (2-tailed) .000  .000 

N 99 99 99 

EOL Pearson Correlation .500** .398** 1 

Sig. (2-tailed) .000 .000  

N 100 99 100 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 4.1.1 above shows Pearson's Correlation between all 2 independent variables and our 

target variable Effectiveness of Online Learning items among Malaysian learners. Summarising the 

table above to a simpler version below to understand only the correlations between each 

independent variable to our target variable only. 
 

Table 4.1.2: Correlation 2 

 

Relationship Pearson Correlation Value P-value (sigma) 

Student Perception - 

Effectiveness of Online Learning 

0.500 0.000 

Student Readiness - 

Effectiveness of Online Learning 

0.398 0.000 
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  Based on the results above, the independent variable Student Perception has a higher 

positive correlation to the target variable item with a Pearson’s correlation value of 0.500. On the 

other hand, the correlation between Student Readiness and with target variable has Pearson’s 

correlation value of 0.398. One thing to highlight is, both relationships are significant. This can be 

validated by observing their respective P value. Both of them have a low p-value of 0.000. These 

give us confidence and reliability in the Pearson value shown. 

4.2 Multiple Linear Regression 

Table 4.2.1: Model Summary 

 

Model Summary 

Model R R Square 

Adjusted R 

Square Std. Error of the Estimate 

1 .530a .281 .266 1.76914 

a. Predictors: (Constant), SR, SP 

 

Table 4.2.2: Anova 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 117.373 2 58.687 18.751 .000b 

Residual 300.465 96 3.130   

Total 417.838 98    

a. Dependent Variable: EOL 

b. Predictors: (Constant), SR, SP 
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Table 4.2.3: Coefficients 

Coefficientsa 

Model 

Unstandardised Coefficients 

Standardised 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 6.714 1.234  5.442 .000 

SP .434 .107 .397 4.049 .000 

SR .253 .117 .212 2.161 .033 

a. Dependent Variable: EOL 

 

The regression equation of the model is as below:     

The F-statistic of the regression model is significant; this can be seen by observing the 

significant value at 0.000. The adjusted R-Square of the model is 0.266. This means that 26.6% of the 

variation of the dependent variable can be explained by the 2 independent variables but the other 

73.4% remains unexplained. If we look at the independent variables respectively, both have p-values 

less than 0.05, this shows that both independent variables Student Perception and Student Readiness 

have significant contributions to the Effectiveness of Online Learning in the regression model 

developed.
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5. CONCLUSION 

To conclude, the results of the data analysis are reported in each section. We started by 

understanding the demographic profile of the respondents, then studying the responses of the 

respondents for each survey question. We also understand the correlation between each of the variables 

and finally, the results of the hypotheses will be shown in Table 5.1 below. 

Table 5.1: Results 

Hypotheses Results 

H1:   To identify the readiness of learners taking Mandarin 

language courses toward online learning 

Supported 

H2:   To study the perceptions of learners taking Mandarin 

language courses toward online learning. 

Supported 

H3:   To understand if online learning is effective in 

improving learners’ performance in Mandarin language 

proficiency. 

Supported 
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Abstract: Recycling has many benefits, which can be characterized by the three pillars of sustainability, namely 

the environment, the social, and the economic. Reusing materials instead of extracting and creating new ones not 

only saves energy but also prevents the production of toxic chemicals and greenhouse gases. Recycling encourages 

the development of eco-friendly practices and boosts its commitment. Our award-winning product called “Re-bag” 

is a product created from broken hardcover files which are then transformed into an attractive and functional tote 

bag, weaving creativity into the creation. The desire to progressively be innovative has also led us to expand our 

ideas in designing bags using old scarf and shawls.  We up-cycle the old scarves and shawls to be transformed into 

functional women’s bags. In the meantime, with the aim of recycling global resources and reducing waste, our 

group is gradually reviewing used materials to be transformed into useful products. The new version of our 

creation is called Patchy Matchy Bag, a limited-edition women’s bag with its great details to embody the wearer’s 

character. Although our effort might be considered as little steps, it is nonetheless navigating towards the bright 

side as it reconstructs our recycling behavior and attitudes. We very much hope that our actions will raise 

awareness in our communities, in which they can see us materialize the benefits of recycling the environment as 

well as the economy at different scales, both locally and globally. 

Keywors:  

 

 

Copyright: © 2022 by the authors. Submitted for open access publication under the terms and conditions of the Creative Commons Attribution (CC BY) license 
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1. INTRODUCTION 

 Educating people on recycling will encourage people to act towards improving life and 

protecting the environment by using materials that would otherwise be considered as waste as raw 

materials. Essential benefits of recycling education to society and the environment will increase public 

awareness on how to collect, sort and process substances that can be used as raw materials ensures that 

the materials do not become waste and ultimately destroy the environment.  
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Universities may serve as a testing ground for formulating new ways to address those 

problems. Universities possess certain characteristics that are similar to those of the public Kelly et al., 

(2006). Kaplowitz et al., (2009) highlighted that universities often involve diverse populations engaging 

in activities with a considerable consumption of materials and energy in a large area; they argued, 

therefore, that universities could be considered as communities that significantly influence wider 

society. Noeke (2000) suggested that the environmental friendliness of a university leads to a positive 

societal image.  

Reducing solid waste is one of the key strategies to develop a “green” and sustainable 

university campus (Smyth et al., 2010). Kelly et al. (2006) debated that successful recycling programmes 

demand both technology and the involvement of people; it is important to develop and maintain pro‐

environmental behaviour. 

2. METHOD & MATERIAL 

The purpose of this article is to raise awareness among all educators, students, and office 

workers about the necessity of recycling to reduce waste creation. This initiative resulted in the creation 

of our product, the 'Patchy Matchy' bag, which was created by transforming an old scarf and shawl into 

a fashionable designed bag. 

In this study, the design-based research model proposed by Ma and Harmon (2009) was 

adopted as the framework and methodology because it gave a clear description of the processes of 

developing the product (Figure 1). 

Figure 1: Reeves’s Model 

In accordance with Reeves’s model, the first phase consisted of the "analysis of practical 

difficulties" during this phase, a procedure for the practical recycling of an old scarf was determined, 

and the relevant literature regarding the practical concepts of recycling and do-it-yourself was 

reviewed. A survey was conducted in order to obtain response from the intended audience.  

In this study, a set of questionnaires was developed using Google Forms and distributed to 

students from UiTM Cawangan Melaka through WhatsApp groups. This instrument was employed 

because it was simple to reach the respondents and the application performed the analysis 

automatically. The questionnaires included questions about how they perceived recycling the old scarf.  

The second phase was "solution development" for the practical problem identified in the first 

phase, which included envisioning a solution within a theoretical framework, determining the research 

aim and development process, and constructing a prototype to meet the research challenge. In the 

second phase, an interesting design of a bag made from an old scarf and shawl was created and 

designed specifically to meet the theoretical framework's main research problems.  
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The third phase involved evaluating and testing solutions on the job. Since the solution in this 

study was to create feminine bags from unneeded old scarves or shawls, conducting research was a 

vital element of the process. Therefore, appropriate research studies with respect to the needs and 

requirements of the stakeholders were conducted (all individuals with old or unused scarves). 

Furthermore, in order to create a prototype that meets the study objective, the researchers created a few 

Patchy Matchy bags from their own old and unused scarves and shawl.  

This study was also influenced by the design-based action research methodology proposed by 

Keskin and Kuzu (2015), in which phase 3 is an iterative cycle as opposed to a linear procedure. During 

this phase, issues with the prototype are identified and action plans are devised. During the time of 

execution, these plans are implemented, and the action's repercussions are evaluated and represented 

by requesting that other parties utilize the bags in their daily routine operations. In this instance a 

woman seems attending a wedding showing her glamourous clutch bag, while a midwife uses another 

bag to carry her equipment when she visits customers' homes for routine checks. 

The final phase was "documentation and reflection," in which design concepts were established 

and published to provide assistance for any individuals interested in making their own bag 

from scarves and shawls.   

   
3. FINDINGS 

3.1 Results Phase 1  

Figure 2: What did they do with old scarf.   

Figure 2 shows the percentage of what the respondent did with their old scarf. This graph 

shows majority of the respondents (63.8%) give away their old scarf, followed by donating their old 

scarf (56%), and 37% keep them without doing anything.  

Figure 3: What they think of recycling old scarf 
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Figure 3 shows the percentage of respondents’ opinions on recycling old scarf. This chart depicts that majority of 

them is interested to recycle them (83.1%).  While 14.4% believe that there’s not much that they can do with the 

old scarf and the remaining claimed they do not have time to recycle them.   

Figure 4: What they think of the product 

This pie chart (Figure 4) shows the percentage of respondents’ opinions on Patchy Matchy project. 

Majority of the students (67.2%) find it an interesting project. 27.7% of them think that the project is 

‘Superb’. Only 2.5% of them find the project is not interesting and needs some improvement.  

 

Figure 5: Interest to purchase the product  

Figure 5 shows the percentage of respondents’ willingness to purchase the product. Majority 

of the respondent claimed that they probably might be interested to buy the bag and 39.5% of them are 

willing to buy the bag. Only 4.2% have no intention to buy the bag.  

3.2 Results Phase 2 

 

 

 

 

 

 

 

Figure 6: Product development process 
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The product design process begins by collecting of old or unused scarves and shawls from 

personal storage. Any design, colour or width of the scarves is acceptable. Next, the design of the bag 

is sketched on paper, paying attention both to its value and texture and how the bag can be used to the 

fullest. The design is an important aspect as it can enhance the looked and usability of the bag. Any 

design of bag can be applied such as a purse, shoulder bag, backpack, satchel, clutch etc. 

The third step involves the processing of the raw materials (scarves or shawls) by cutting and 

stitching them according to the design. Here, the bag is neatly sewn, to produce the finest quality of 

bag. The process involves pulling the tread through that stitch and moving the needle across to the 

other side of the fabric repeatedly to the end. Once the stitching process is completed, a decorative or 

magnetic button for safety is installed as finishing.  

 

3.3 Results Phase 3  

 

 

 

 

 

 

 

Figure 7: Several design of patchy matchy bags  

After the second phase was complete, the researchers made a few Patchy Matchy bags out of 

their own worn scarves and shawls and used the bags to store their findings. In this phase, it was 

necessary to evaluate and test potential solutions to guarantee that the final product will be of a high 

enough standard. The process of analysing and testing this product has been carried out on two 

separate occasions. As a preliminary test, we will attempt to match the colours of the scarves. 

3.4 Results Phase 4 

Figure 8: Documentation 

Finally, the design concepts were created and published in a term of a sketch document as to help 

anyone interested in making their own bag out of scarves and shawls. 
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4. DISCUSSION 

The findings of the survey indicated that the majority of respondents which consists of 

university students tend to give away their old scarf assuming that most of them are not aware that 

they can be used to produce other useful products such as daily usable bags. They have no idea how to 

reuse the old scarf.  Surprisingly, the survey participants agree that they are interested in the idea of 

recycling the old scarf and also agree that the sample bag depicted in the survey form is very interesting. 

It can be assumed that the respondents might be blown away by the idea of turning the unused items 

in their closets into something that was unimaginable to them previously. Surprisingly, most of the 

respondents showed interest to purchase the bag if it is made for the commercial. They were 

mesmerized by the design and unbelievable that an old scarf can be recycled into a wonderful women’s 

bag.  

Moreover, the findings of this survey showed that the majority of university students basically 

have the intention to do recycling activities. However, they need more exposure and encouragement 

for them to be more creative.  As noted by Kochan et al. (2015) in their findings that awareness of 

consequences is significant to affect students’ intention to perform e-waste recycling on campus. 

Further, most of the students usually are not aware of the campus's recycling infrastructure, which may 

have contributed to their view that it wasn't convenient. So, there is a need to make recycling easier by 

giving students more ways to recycle on campus and, as the current study suggested, by making people 

more aware of the opportunities to recycle. 

 

5. CONCLUSION 

The aim of the study is to reuse old scarf into meaningful products and create awareness among 

students regarding the benefits of recycling. The main findings of the study represent that most of the 

respondents have no idea of what to do with unwanted materials, especially old scarf. Therefore, the 

researcher identified the problem and came up with innovative solutions which are supporting the 

government agenda which is focusing on SDG 12 (responsible consumption and production) including 

targets focused on environmentally sound management of all waste through prevention, reduction, 

recycling and reuse. The researcher reused the old scarf and transform it into a fashionable women’s 

bag known as the Patchy Matchy bag. Surprisingly the idea was well supported by the respondents of 

the study and it was eye-opening for them to be involved in recycling activities. They were very much 

interested in the product and show their support in buying the product. Thus, the researcher suggests 

improving recycling activities by providing more waste recycling training to reuse the used product 

sachets into wallets and bags, and mentoring the community is necessary, especially among students. 

Later, these products can be promoted through various social media channels for commercialization 

purposes which in turn can provide additional income to the students and other communities. This 

initiative will support SDGs goal 8 which is to promote inclusive and sustainable economic growth, 

employment and decent work for all. 

 

Besides, the findings also clearly show that most university students have the intention to 

recycle and it will increase if they are provided with exposure and encouragement from respected 

parties. It is because most students point out, they are unaware of the campus recycling program and 

campus recycling infrastructure. This contributes to a less innovative culture, especially in recycling 

among university students. Thus, the findings of the present study have several implications for the 

development of recycling activities among students. Therefore, universities may provide more facilities 

and space for students in involving in recycling activities. Additionally, the university in Malaysia 

should emphasize how recyclables should be handled, where students can find recycling facilities, and 



APS Proceedings Volume 1 

380 

what can be recycled. Moreover, creating a recycling education program could result in a positive 

change in university students' conceptual comprehension of ecological concepts related to the matter 

of recycling. Furthermore, the government, especially the Department of Environment, should organize 

more campaigns to promote 3R activities to create awareness of recycling. It can become an endeavour 

to change people's unfavourable views against recycling while also fostering the community's positive 

attitude toward recycling and promoting a sustainable world.  
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Abstract: The implementation of augmented reality (AR) in advertising opens up opportunities to boost the 

efficiency of the advertisements and stimulates a positive reaction from the targeted audience. Past researchers have 

found that engaging Generation Z (Gen Z) in ads is far more challenging than Generation Y. It is a crucial issue 

that needs to be highlighted as the spending power of Gen Z has expanded and become the target market for every 

brand. Furthermore, implementing AR advertising in Malaysia is still vague and warrants further research. Thus, 

the researchers investigate the user experience (UX) and the acceptance of augmented forms of advertisement among 

Gen Z. The experiment was conducted in a studio that was participated by the gen Z cohort of university students. 

The key variables of UX are learnability, effectiveness, memorable, erroneous, satisfaction, and open-ended questions 

on experience. As a result, a positive reaction among the respondent to the AR advertisement due to ease of use, more 

information provided in AR content, and exciting ways to attract the audience. The findings have meaningful 

implications for how the industry can adopt AR as a fascinating effort to attract the audience. 

Keywords: Augmented reality; Generation Z; Usability; Acceptance. 
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1. INTRODUCTION 

                 Augmented reality has the potential to facilitate product evaluation by allowing customers to 

virtually test things before purchasing (Tan, Chandukala, & Redd, 2022). Prior research has underlined 

the relevance of direct product encounters in helping customers learn about product benefits and 

determine product suitability (Bell, Gallino, and Moreno 2018). The introduction of augmented reality 

enables consumers to visually experience things without tangible products, thereby controlling their 

expectations and fostering buying confidence (Porter and Heppelmann, 2017). The study investigates 
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the user experience and acceptance of AR advertisements among the Gen Z audience using the local 

SME brand. 

2. METHOD & MATERIAL 

The design and development of augmented reality advertisements via sketching, pre-

production, and production/digital processes (figure 1). There are three stimuli of AR ads created and 

tested in the experiment. The experiment design used a within-subject in which the same participant 

will experience three different conditions. The researchers have collaborated with the local SME brand 

of Daflab Skincare with mutual agreement and approval to use the brand as a case study since Gen Z's 

most preferred product category for online purchasing is health and beauty products (Nielsen, 2019). 

A local brand is chosen since it is relatively new to the market to avoid bias. Based on Aristotle's (1984) 

ethos, pathos, and logos principles, three types of advertisements were designed and implemented as 

augmented reality (AR) markers. Aristotle (1984) defines persuasion as the use of personal influence 

(ethos), emotional appeals (pathos), and logical reasoning (logos) (Aristotle, 1984). The stimuli rename 

as A.1 logos, A.2 pathos, and A.3 ethos (figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

Figure 1. Process of Design and Development 
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Figure 2. Augmented reality markers 

3. FINDINGS 

The results were based on the following variables to address the research question: (1) what are the 

expectations of experiencing an augmented reality advertisement among Gen Z? (2) how does Gen Z 

respond to augmented reality advertisements? Participants of Generation Z discussed and reflected on 

their experiences with the advertisement's augmented reality integration. The beta testing of the AR 

prototype was conducted and analyzed (figure 3). 

    Figure 3. Beta testing of Augmented Reality Ads 
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3.1 Learnability 

As respondents explored the second and third conditions, the duration of time they spent 

interacting with augmented reality decreased. This indicates that as more individuals engage with 

augmented reality ads,  less time is required to operate the AR feature ads (Table 1)  

Table 1. Duration time to learn and use the AR. 

    Respondent A.1 A.2 A.3 

          N1 5 minutes 1 minute 1 minute 

          N2 12 minutes 3 minutes 2 minutes 

          N3 5 minutes 2 minutes 0.5 minutes 

          N4 6 minutes 2 minutes 1 minute 

          N5 4 minutes 2 minutes 1 minute 

          N6 7 minutes 2 minutes 0.5 minutes 

          N7 6 minutes 2 minutes 0.5 minutes 

          N8 5 minutes 1 minute 0.5 minutes 

          N9 6 minutes 2 minutes 0.5 minutes 

 

3.2 Effectiveness 

The majority of respondents did not make errors or made errors less frequently while using the AR 

feature advertisement, indicating that the majority of respondents found the AR advertisement 

feature easy to use (Table 2). 

Table 2. frequency of making errors 

    Respondent A.1 A.2 A.3 

          N1 0 0 0 

          N2 3 1 1 

          N3 0 0 0 

          N4 0 0 0 

          N5 1 0 1  

          N6 3 1 0 

          N7 0 0 0 

          N8 0 0 0 

          N9 0 0 0 

 

3.3 Satisfaction & Memorability 

The items were analyzed using the interrater reliability test to show the mutual agreement items 

(table 3). The result shown as below(table 4) 

Table 3. Items for UX  

        Items Criteria/Question 

           Screen 

          7 A. Alphabet Character 

          8 A. AR marker & Content Layout 

          9 A. Ads message position 

          10 A. Ads subject matter position 

          11 A. Button Design 

          12 A. Sound Clarity 

          13 A. Ads Content Clarity 

          14 A. Interactivity 

           Terminology 
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          15                                       A.Language Comprehension 

16                                     A.UI easy to use 

          17 A.UI easy to control 

          18 B. Easily to memorize the step to use the AR feature 

          19 B. AR feature helps you to memorize the content of the ads 

          20 B. Information in AR advertisements is easy to memorize 

A: Satisfaction      

B: Memorability 

 

Table 4. Respondents Agreement  

  A.1 A.2 A.3 

Items  Ne I-

CVI 

K 

Interpretation 

Ne I-

CVI 

K 

Interpretation 

Ne I-

CVI 

K 

Interpretation 

7 6 0.67 Good 

Agreement 

Beyond 

chance 

9 1 Excellent 

Agreement 

8 0.89 Excellent 

Agreement 

8 8 0.89 Excellent 

Agreement 

8 0.89 Excellent 

Agreement 

7 0.78 Excellent 

Agreement 

9 6 0.67 Good 

Agreement 

Beyond 

chance 

8 0.89 Excellent 

Agreement 

9 1 Excellent 

Agreement 

10 9 1 Excellent 

Agreement 

7 0.78 Excellent 

Agreement 

9 1 Excellent 

Agreement 

11 6 0.67 Good 

Agreement 

Beyond 

chance 

NIL NIL NIL NIL NIL NIL 

12 7 0.78 Excellent 

Agreement 

7 0.78 Excellent 

Agreement 

6 0.67 Good 

Agreement 

Beyond 

chance 

13 8 0.89 Excellent 

Agreement 

8 0.89 Good 

Agreement 

Beyond 

chance 

8 0.89 Excellent 

Agreement 

14 5 0.56 Good 

Agreement 

Beyond 

chance 

6 0.67 Excellent 

Agreement 

8 0.89 Excellent 

Agreement 

15 7 0.78 Excellent 

Agreement 

7 0.78 Excellent 

Agreement 

7 0.78 Excellent 

Agreement 

16 9 1 Excellent 

Agreement 

8 0.89 Good 

Agreement 

Beyond 

chance 

9 1 Excellent 

Agreement 

17 7 0.78 Excellent 

Agreement 

6 0.67 Excellent 

Agreement 

8 0.89 Excellent 

Agreement 

18 9 1 Excellent 

Agreement 

7 0.78 Excellent 

Agreement 

8 0.89 Excellent 

Agreement 

19 9 1 Excellent 

Agreement 

9 1 Excellent 

Agreement 

8 0.89 Excellent 

Agreement 
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20 8 0.89 Excellent 

Agreement 

9 1 Excellent 

Agreement 

9 1 Excellent 

Agreement 

  S-

CVI/Ave 

0.83   S-

CVI/Ave 

0.85   S-

CVI/Ave 

0.89   

 

Cohen (1960) suggested the Kappa result be interpreted as follows: values ≤ 0 as indicating no 

agreement and 0.01–0.20 as none to slight, 0.21–0.40 as fair, 0.41– 0.60 as moderate, 0.61–0.80 as 

substantial, and 0.81–1.00 as almost perfect agreement. The acceptable standard for S-CVI are 

recommended minimum of 0.81. Thus, the overall items of A.1=0.83, A.2=0.85, A.3=0.89 are acceptable. 

3.4 Acceptance 

A positive reaction among the respondent to the AR advertisement due to ease of use, more information 

provided in AR content, and exciting ways to attract the audience. The respondent also suggests adding 

more features in the layout, such as ‘go to web’ and attractive design buttons. The majority of the 

respondents felt satisfied and agreed on AR integration in the advertisement. 

4. DISCUSSION 

Augmented reality integration in an advertisement can entice and attract the audience to the 

product due to the feature allowing the user to see the interactive content that overlay in the reality 

world. Even though they were given three AR markers, the researcher found that the respondents were 

eager to use the feature ads and finish all the tasks. Thus, AR usage among gen Z meets the researcher's 

expectation that it provides alternative marketing strategy to attract the youth segmentation from the 

gen Z cohort.  

5. CONCLUSION 

Integration of augmented reality feature in the advertisement for SME brands in Malaysia is 

one of the exciting ways to promote the product and avoid advertisement waste. Recently, there have 

been many new features in AR that can be used for marketing purposes. However, there are limitations 

to this study that need to further study in terms of sampling, improvisation of prototype, and variation 

of markers that can be tested. 
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Abstract: Often times, students learn the English language in a classroom setting which comes with a rigid way to 

learn the language. Classroom learning is definitely very important, but there’s something else that surpasses this 

method of learning. It is finding the way that students enjoy, hence, their preferred Learning Styles (like watching 

movies, playing games and doing exercises) and then using that as a catalyst to form their own learning. The purpose 

of this study is to propose that knowing the students’ learning style/styles and using the prescribed online materials 

and activities are effective for them to make the effort to learn the English language on their own. This study is based 

on the VAKT model (auditory, visual, kinesthetic and tactile). A questionnaire consisting of 24 questions was 

adapted and applied. The students were asked to check mark in the column that best matches their preference and 

add up their score to find out whether they are an auditory, visual or kinesthetic-tactile learner. A number of online 

materials and activities have been proposed according to their individual Learning Styles to improve their 

independent learning of the English language. Data were analysed through frequency values (f) and percentage 

values (%). According to the result, the students found that knowing their learning styles and using the 

recommended activities according to their learning styles make learning the English language more enjoyable and, 

thus, help improve their proficiency in the language. 

Keywords: learning styles; VAKT model; independent learning. 
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1. INTRODUCTION 

Students learn English in various ways. Some may learn better by listening to audios given by 

the teacher. However, there are also students who learn best through visualization and movements. 

This leads to the term “learning style”, defined by Ortega (2009), as the learner’s most preferable way 

of learning in which he/she finds it easy to perceive, remember, and use information or knowledge. It 

is now proven that different people learn differently (Alqunayeer & Zamir, 2015; Peyman et al., 2014). 

Students need to explore, identify and recognize their learning style in order to gain the most form their 

learning. Thus, learning methods and materials that suit the students’ learning styles are assumed to 

result in an effective language learning (Rinekso, 2021). 

The concept of learning styles is already widely accepted, especially among teachers and 

language researchers. The learning style concept is practical to be used in an educational context, that 
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much is obvious. When students learn in a method that they enjoy, their learning performance is at its 

best, and greater accomplishment will follow (Rinekso, 2021). 

Moreover, the developments in education from teaching centered to learning centered and 

from teacher centered to student centered set off the practise of focusing on learning characteristics 

because of how information is accessed and how much individual variances and characteristics matter 

when it comes to learning (Gencel, 2007). Therefore, it is crucial to identify students’ learning styles and 

cater learning instructions to them in order to promote independent long-term learning.  

 

2. METHOD & MATERIAL 

The respondents of the study consisted of 80 students who are currently taking the third 

semester diploma level English in UiTM Kelantan branch. As a means of collecting data, a questionnaire 

was used to determine which learning styles the students have. It was adapted from Dunn and Dunn’s 

VAKT model which employs the three main sensory receivers: Visual, Auditory, and Kinaesthetic to 

determine the students’ dominant learning style. The model is also known as VAKT (Visual, Auditory, 

Kinaesthetic and Tactile (Coffield et al., 2004). A total of 24 questions were included in the 

questionnaire. The students were asked to check the column that best matches their preference and add 

up their scores to find out whether they are an auditory, visual or kinaesthetic-tactile learner. A number 

of online materials and activities have been proposed according to their individual learning styles to 

improve their independent learning of the English language. Data were analysed through frequency 

values (f) and percentage values (%). 

 

3. FINDINGS 

The analysis was carried out based on 2 major aspects: to determine the students’ learning style 

and whether knowing their learning styles and carry out learning activities appropriate to their learning 

styles improve their learning of the English language. 

3.1 Analysis on students’ learning styles 

Table 1. Students’ learning style.  

Learning Styles Frequency values (f) Percentage values (%) 

Visual  50 62.5 

Auditory 12 15 

Kinesthetic-Tactile 18 22.5 

 

Table 1 shows the findings obtained from the survey to determine the students’ learning styles. 

The learning styles were grouped into three groups: visual, auditory and kinaesthetic-tactile. A total of 

50 respondents (62.5%) were visual learners, 12 students (15.0%) were auditory learners, and 18 

students (22.5%) were kinaesthetic learners.  
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3.2 Analysis on the effects of learning styles on students’ language learning 

Table 2. Effects of learning styles on students’ language learning.  

Question Frequency 

values (f) 

Percentage 

values (%) 

I feel more interested to learn English after knowing which type of 

learner I am. 

62 18 

Learning English is easier when I know which type of learner I am. 75 5 

I feel more motivated to learn English using online materials. 69 11 

Knowing which type of learner I am and doing the appropriate 

exercises make learning English much more enjoyable for me. 

79 1 

I will use the recommended online materials on my own to 

improve my English. 

80 0 

 

According to Table 2, 62 (77.5%) respondents agree that they feel more interested to learn 

English after knowing which type of learner they are and when asked if learning English is easier when 

they know which type of learner they are, 75 (93.75%) agree. On the other hand, 69 (86.25%) agree that 

they feel more motivated to learn English using online materials. Almost all of the respondents 79 

(98.75%) agree that knowing which type of learner they are and doing the appropriate exercises make 

learning English much more enjoyable for them. In addition, 75 (93.75%) of the respondents agree that 

knowing which type of learner they are and doing the appropriate exercises make learning English 

much more enjoyable for them. Lastly, all 80 (100%) of the respondents agree that they will make use 

of the recommended online materials on their own to improve their English. 

         

4. DISCUSSION 

As indicated in Figure 1, visual style was the most favoured learning style among the 

respondents (62.5%) followed by kinaesthetic-tactile learning style (22.5%), while auditory learning 

style was the least favoured learning style (15.0%).  

This shows that most respondents (62.5%) learn better from seeing words or pictures. They 

remember information well through reading or taking notes of lectures (Reid, 1995). In addition, the 

findings revealed that some of the respondents (22.5%) preferred kinaesthetic-tactile learning style. 

They learn best through touching, exploring the world around them, and experiments. In addition, the 

findings also revealed that the least preferred learning style is auditory learning style chosen by the 

least number of respondents (15.0%). They learn best through listening or hearing. According to Reid 

(1995), they can remember and understand information better if they hear them. 

From the study, it was found that most respondents agree that knowing which is their learning 

style and doing the activities recommended for their learning style have positive effects on learning the 

English language. They feel that they become more interested to learn English, learning the language 

becomes much easier, they become more motivated to learn, the exercises become more enjoyable and 

they will use the recommended activities for their own learning.  

 

5. CONCLUSION 

The results obtained in this study have shown that it will be very useful to determine what 

learning style students have by applying similar questionnaires in the classrooms. It will be very useful 

if the students are given the questionnaire at the start of the semester and use the recommended 
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activities based on their learning styles. The findings indicate that matching the students’ learning 

styles with the appropriate English language learning activities can have a positive impact on the 

students’ language learning experience. Therefore, educators should identify their students’ preferred 

learning styles to enhance the students’ achievement. 
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