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Foreword

Assalammualaikum wbt and good day.

Alhamdulillah. All praises are to Allah, the Merciful, the All — Beneficent, by whose Grace and
Blessings have enabled us to gather here today.

On behalf of Universiti Teknologi MARA, first and foremost, I would like to extend our highest
gratitude to our Vice-Chancelor, Yang Berbahagia Prof. Datuk Technologist Dr. Hajah Roziah Mohd
Janor, the Vice-Chancelor of Universiti Teknologi MARA, for her willingness to officiate this event.

It is my great pleasure to welcome you to Creations de UiTM: International Mega Innovation Carnival
2022 with the theme “For Humanity: Empowering Neoteric Knowledge”. I am very proud to announce
that UiTM Centre of Foundation Studies is organising its 2nd Mega Innovation Carnival. Apart from
the innovation competition and exhibition, we also have fun, captivating activities and knowledge
exchange sessions from various innovation agencies and partners.

I am also pleased to say that this will be the first time Creations de Ui'TM 2022 is opening its doors to
participants from around the world. We are expecting more than 300 participants from various
participating organisations and countries and this year; our Mega Innovation Carnival will take place on
a virtual platform.

I would like to thank and congratulate Creations de UiTM 2022 Organising Committee, whose members
have worked tirelessly to organise this event. Their tremendous support, cooperation, and hard work
have enabled us to successfully organise this event, and we are grateful for that.

I feel honoured to be part of Creations de UiTM 2022 that plays a significant role in bringing together

academicians, students, industry professionals and esteemed participants from various backgrounds all
over the globe to showcase their creativity skills and the spirit of innovation.
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Creations de UiTM aims to spur innovation by providing a platform for local and international academic
and non-academic research groups to commercialise their innovations and ideas.

I believe Creations de UiTM is a great platform to nurture creative and innovative culture among
lecturers, school teachers and students of higher education institutions, locally and internationally.

It is an extraordinary time for innovation. While much of the world came to a halt at times during the
pandemic, innovation never stopped. What the 21st century has taught us so far is that crisis is a strong
driver of creativity and innovation.

We have witnessed creativity and innovation within countries affected by the virus. We may not realise
it, but our current technologies have already begun to shape the future of humanity and will define what
our society looks like in the next few decades.

Our motto for this year is “For Humanity: Empowering Neoteric Knowledge”. With new knowledge,
more new innovations can help to contribute to the betterment of humanity. As humans, we will always
strive to find better ways to create things of value.

So, now is the time for innovation! No matter how small an idea you have, no matter how simple it
seems, nurture it because ideas are useless until you get them out of your head and see what they can
do!

Once again, thank you to the organising committee. I’'m proud of the efforts in making this event
possible despite the current pandemic situation that is affecting the country.

On behalf of the university, I would like to convey my humblest appreciation to everyone for your
support and contribution. I hope many will grab this golden opportunity to showcase your brilliant,
creative, and innovative ideas.

Thank you.

Professor Ts. Dr. Saifollah Abdullah
Director

Centre of Foundation Studies

University Teknologi MARA (UiTM)
Cawangan Selangor, Kampus Dengkil

v



Program Overview

CREATIONS de UiTM: INTERNATIONAL MEGA INNOVATION CARNIVAL 2022 is
a program by Pusat Asasi, UiITM Dengkil that provides the golden opportunity for
innovators from all walks of life to showcase their creativity skills and the spirit of
innovation. This program is open to both international and Malaysian innovators with the
aim of providing exposure and experience with various academic content on innovation that
are not only interesting but also useful.

CREATIONS de UiTM: INTERNATIONAL MEGA INNOVATION CARNIVAL 2022 is
particularly unique in that it offers a wide selection of educational and fun innovation-
inspired content for all ages. This virtual presentation box will include not only competitions
for innovation, but also exhibitions of innovative ideas/products/inventions from around the
globe. Around 150 innovation projects will be showcased to compete virtually, with
participation from school students, university students, and innovators from all over
Malaysia and around the world.

A variety of innovation-themed academic and entertainment content has been prepared to
enliven and provide exposure to visitors who participate online to further energize this
virtual program.
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ABSTRACT

Nature plants are often used in indoor environments as part of a design to support sustainable
and green architecture and to improve the health and wellbeing of occupants. Nowadays, a
sustainable design is becoming a more foreseeable perspective of viewing products. Besides,
biomimicry is a science work that studies nature’s ways (nature as a model, nature as a measure,
and nature as a mentor) and then imitates designs for human problem-solving. Concerning the
number of nature plants, many studies were conducted by focusing on scientific review rather
than arts view. Besides, patterns in nature plants from arts sight are visible in form of colors.
Hence, this study is carried out through A Qualitative Colour Pattern Analysis (QCPA)
Frameworks focuses on ascertaining how nature’s masterpieces pattern and colour visually and
biologically could be effectively used for product design that further illuminates a destination
brand identity. This practice-based research study revealed the set of patterns, colours, and
forms that accumulated from plants, fish, and flora which visibly significantly defines the
relationship of nature, and can be applied to the practical design to enhance and support visual
communication.

Keywords: Arts; biomimicry; nature; sustainable design
INTRODUCTION

Biomimicry is a science work that studies nature’s ways and then imitates these designs
for human problem-solving. Biomimicry also can be categorized into three different levels:
Nature as a model, Nature as a measure, and Nature as a mentor. From these three categories,
nature as a mentor was chosen as a basic study for the research on design patterns and colour
from nature [1]. Moreover, concerning the number of natural plants, many studies were
conducted by just focusing on scientific assessment rather than arts and design analysis.

Accordingly, in the mother nature of National Park Pahang, there is a limited number of
biomimicry studies conducted in terms of nature as a mentor and in-depth study on the pattern
and color of the rainforest. By exploring how colour patterns that identified from animals and
plants in the area of Kuala Keniam at Pahang’s National Park, this interdisciplinary research
study was carried out to enlighten how nature’s masterpieces pattern and colour would be used
as an image brand identity for the Pahang’s National Park. Furthermore, this study also
attempted to combine natural patterns and colour with the form of design through scientific
techniques that can be applied to practical design to enhance and support visual communication.

1
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Educationally, patterns in nature exist in the natural world. There are naturally split into
two types of patterns of nature which are spiral patterns that are revealed from animals and
insects and radial (fractals) patterns that are regularly exposed from plants [2]. A spirals pattern
is the most beautiful pattern in which animals are shown the extremes of the spots and stripes
pattern. For example, leopards and ladybugs are full of spots, zebras and angelfish have
distinctive stripes, and butterflies blend spots beautifully (Figure 1). On the other hand, the
radial (fractals) pattern found from plants has infinite self-similarity. For example, branches,
and leaves fractals have widespread (Figure 2).

Figure 2: Examples of Radial Symmetry pattern from plants

Yet, these natural patterns normally recur in different contexts and can sometimes be
modeled mathematically. Moreover, a pattern exists when a set of numbers, colors, shapes, or
sounds are repeated over and over again.

The full spectrum of colour is a naturally occurring phenomenon, as any colour in all its
shades and hues can be found in our natural environment. As claimed by [3], colour is produced
only when a molecule absorbs light and its electrons resonate with the frequency of the
incoming wavelengths and when other wavelengths are reflected back.

Moreover, animals and plants come in a variety of shades and colour hues. The palette of
visible colours varies from animals and plants in nature have 3 main colour basic: red, blue, and
green. Consequently, both animals and plants have additional colour spectrums such as the
green of chlorophyll, the iridescent blue from a beetle’s wing, and the pink and white stripe
from hedge bindweed. And all those colours are play a different role in nature. Accordingly,
colour in animals is determined by pigment groups [4]. In example, melanin produces browns
and blacks, haemoglobin produces reds and carotenoids produce yellow or oranges and pink.
Moreover, the colours and patterns of animal in nature have evolved in harmony with behaviour
and is used for signalling to others. In facts, male birds for example are more brightly coloured
than female birds in order to have a higher visual contrast to their surrounding environment.
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On the other hand, there are three colour pigments in the realm of plants in nature. These
include the green of chlorophyll found in leaves and stems, the yellows to reddish orange, red
and blue found in floras and fruits. In referring to wildflowers in the rainforest, their colour is
so hilarious because they have displaying certain colours that can attracting insects or others.
For example, butterflies prefer red flowers that have a platform for landing and bees are
attracted to yellow marked flowers [1,3].

INNOVATION DEVELOPMENT

This study is part of the 2nd Scientific Exploration at Pahang’s National Park which
engaged researchers from University Teknologi MARA and The Department of Wildlife and
National Parks Peninsular Malaysia. Due to the limitations of existing methods in analysing
pattern and colour from animals, insects and plants (flora and fauna) found in Pahang National
Park from two different perspectives (Art and Science), A Qualitative Analytical Frameworks
(Figure 3) was developed through Qualitative Colour Pattern Analysis (QCPA)

Digital Visualization Line
Photography >
Images lmqge Drawing
Reconstruction
Image

Segmentation

Visual

Pattern Modelling
Colour

Pattern
Analysis

Figure 3: A Qualitative Colour Pattern Analysis Framework

Qualitative Colour Pattern Analysis (QCPA) is a method to assessing how patterns and
colours revealed from animals, insects and plants (flora and fauna) appear against their natural
background as viewed by ecologically relevant species. It combines calibrated digital
photography, visual modelling and colour pattern analysis into an analytical framework.

As the research is based on Keniam Trail in Pahang’s National Park, the sample of study
were focusing only on the plants that were divided into four group: Ferns, Fungi, Leaves and
Fauna. The research design has involved in three aspects (Table 1): Design Thinking (DT),
Design Processes (DP), and Design Tools (DT). This also leads to the design cognitive model
of designers and scientist in the product design process.
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Table 1: Research Protocol

Activities Design Thinking (DT) | Design Processes (DP) Design Tools (DT)
Arts Abstract Thinking Observation Line Drawing
Sketches Graphic Design
Form and Colour Prototype
Science Logic Thinking Physics Calculation Algorithm

All those 1200 photograph images firstly were group according to the types and further
was analysed based on line drawing (Table 2).

Table 2: The types of plants in nature and group in line drawing

Types Ferns Fungi Leaves

In Nature

In line
Drawing

Colors

o2

Based on the sample of animals, insects and plants gained from Keniam Trail in Pahang’s
National Park, a pattern and colour tribulations are achieved by morphological imitation of
natural organisms’ patterns and colours. Moreover, natural patterns revealed has provided an
unlimited source of design and can be effectively applied into form design. This new set of
design pattern visibly significant defines the relationship of nature, and can be applied to
practical design to enhance and support visual communication. Figure 4 shown an example of
colours and pattern used on kitchenware product.
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Figure 4: Innovation prototype
COMMERCIAL POTENTIAL

The outcomes of this research have been a merging of aesthetics and science where
finding on the science logic behind natural patterns has been a key step for the designers in
proposing their new design work. The combination of parametric natural patterns and colours
will also open up new methods for designers and scientist to work together. In which, designers
are not only required to constantly update their knowledge on design but also need to respect
the logical science in environment. Similarly, scientists have required having a parametric
aesthetic thinking on the generative system of design. In instance, this study also covered that
natural patterns and colours has offered an unlimited source of design and can be effectively
applied to form image brand. Those patterns were successfully registered for Intellectual
Property Recognition (IPR) under category of Copyright.

CONCLUSION

The findings from the study highly contributing to the Sustainable Development Goals
(SDQ) in environmental benefits, climate action and increased economic stability via forest
products. Importantly, giving special attention to how plant in the forestry can provide a
therapy through colours and patterns, this study not only shared the findings from two
perspectives but also helps in generating sustainable economic growth and society.
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ABSTRACT

The Semai people are the largest indigenous group in Malaysia, and they are famous for their
unique folktales. Folktales serve as a source for creative inspiration that leads to the emergence
of several works in modern literature. However, despite these sterling qualities of folktales, it
is endangered with extinction. The project aims to preserve the cultural and heritage of the
indigenous Semai through the teaching and learning of Semai folktale in fun, interactive and
creative ways. The ESL virtual learning package consists of a virtual puppet show with an E-
book entitled The Legend of Cen Cemana accompanied with English language activities for the
highflyers, intermediate and beginner level. The innovation was developed as a means to
preserve the cultural heritage of the Semai and most importantly to integrate the interesting
folktale into ESL teaching and learning during the pandemic phenomena. Legend of Cen
Cemana was chosen because the folktale explains about the Semai beliefs and the universal
values the elderly Semai used to pass down to the younger generation through oral tradition.
The product is commercialized through collaboration projects with schools and ESL teachers.
Thus, preservation of Indigenous folktales through the innovation initiatives is the best way to
preserve the Semai cultural heritage and the effort should be well received and supported by
the government and the Ministry of education.

Keywords: Preservation; innovation; Semai folktales; Cen Cemana; cultural heritage
INTRODUCTION

The Orang Asli in Malaysia have their unique cultures and stories that possess historical
importance. In Semai indigenous society, folktales constitute a form of entertainment,
relaxation, advice, and education for the children. The stories or folktales are the elements that
are often intertwined in daily life in indigenous communities. The term “expressions of
folklore” has been defined by the International Bureau of WIPO (World Intellectual Property
Organization) as referring to the elements of "traditional artistic heritage" that a certain
community or individual has developed and maintained, and they reflect the traditional artistic
expectations of such a community [1].
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Like other forms of literature, folktales call for the audience to have a certain degree
ofsuspension of disbelief about their fictitious characters and events. Folktales also have the
characteristic of literary creativity. Defined at the level of language, literary creativity involves
manipulation of sounds, words, phrases, or overall linguistic form of the text [2]. Folktales
typically include distinctive linguistic features such as novel words, onomatopoeic sounds, and
repeated or paralleled phonological or grammatical patterns that create interesting rhythms.

Furthermore, for many decades, the oral tradition has served as an important teaching tool
for the younger generations. Through the stories the elders reveal spiritual and social teaching
in culturally significant terms. The Semai oral traditions have their own morals and transitions
which symbolize themselves which are the significant elements in the embodiment of their
cultural and spiritual lifestyle. The children are educated by their parents, who model cultural
practices which they inherited from their ancestors. The core values espoused throughout the
oral traditions of folktales provide continuity in nurturing the Semai’s beliefs. The Semai
indigenous folktales reflect the traditional practices, unique cultures, heritage, the social and
lifestyles of the Semai’s tribe in the ancient time and place. It also mirrors the people’s culture,
personal and world view.

Consequently, in the Semai community, folktales which were told orally were a dominant
medium used in educating and entertaining the tribes of the concerned culture. Hence, a folktale
is a precious heritage that must be safeguarded to avoid complete disappearance consumed by
globalisation and profit-making entertainment [3].

In addition, with the emergence of technology, preservation initiatives can be done
effortlessly. Oral tales from various cultures have been transformed into written forms (e.g. the
series in Folk Tales of the World published by Sterling Publishing). Some have become part of
the canon of children’s literature (e.g. Carpenter & Prichard, 1984). When folktales were
written down and used as a way to introduce the younger generation to literature, suitable
vocabulary and medium were often given the priority. The simple forms of language and a
storyline with proper beginning, middle and end will be appealing to the young learners.

Despite its simple appearance, folktales address themes and issues that are profound for
all humanity. It touches on psychologically significant themes of honesty, kindness, generosity,
jealousy, arrogance, greed, and so forth. The themes and issues raised in oral tales can be
significant for all ages past and present and all humanity, making them suitable for language
learners of all age groups [4]. However, critics have examined folklore as ancient, old
fashioned, rural, peasant, uneducated, dying out and fundamentally dismissive. Against this
backdrop, some critics limit the genres of folklore to three basic forms of narratives such as
myth, folktales, and legends. In addition, in this period where technology is king, a folktale is
a precious heritage that has to be safeguarded to avoid complete disappearance consumed by
globalisation and profit-making entertainment [5]. To worsen the matter, the younger
generation also have dismissed the idea of reading books of ancient folk tales especially of the
ones which consist of different social values and cultural beliefs. [6] There are several factors
Hence, it is the responsibility of the researchers to ensure a paradigm shift in promoting
folklores through innovation especially in introducing the folktales in ESL classrooms using a
virtual medium such as a virtual storytelling, e book and e language activities.

Even though folktales serve as a source for creative inspiration that leads to the emergence
of several works in modern literature, these sterling qualities of folktales are endangered with
extinction. The invaluable oral traditions are in danger of extinction soon due to the sweeping
forces of globalization and commercial entertainment. The need therefore arises for an interface
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between the folktale genre and the media where the latter intervenes in the promotion of the
genre for its sustenance in society.

Thus, the present project has utilised a folktale from the Semai indigenous entitled The
Legend of Cen Cemana in ESL classroom. The story has been translated into simple English
language to cater to upper Primary and lower Secondary school students. Realizing the concept
of oral stories, which still have features of oral language which make them more suitable for a
storyteller to tell them orally and face-to-face with an audience, The ESL language package
includes the folktale of The Legend of Cen Cemana in a form of a virtual puppet show, an e
book and interactive language activities.

Purpose/Aim
This project was initiated for four major purposes which are;
* To introduce Semai folktales to ESL students.
* To acknowledge Semai folktale as national heritage.
* To educate the younger generation about the indigenous folktale.

To preserve the cultural and heritage of the indigenous Semai through the teaching and
learning of English Language in a fun, interactive and creative ways. Another purpose is to
educate the younger generation and to value and respect multiculturalism and to practice the
good deeds instilled in such stories.

Significance

An English Learning package which includes a virtual puppet show accompanied with a
colourful E-story book with language enrichment activities were produced by the researchers
with the aim to allow the younger learners to learn English language in fun and interactive
ways. In English language classes, tales from any culture translated into English can be useful
for beginners to learn simple grammatical features, such as simple past and present tenses,
coordinating connectors like “and” and “but”. Being the closest to the oral tradition, the
language of folktales will be less complex than the language of academic writing. For example,
folktales rarely include phrases like “notwithstanding the fact that” [4]. The fairly simple
grammar and language use in folktales makes them practical for the beginners as they will find
these texts easier to process.

Methodology

In this Ethnography research, the researcher has gathered a legendary story from the
elderly Semai people through a snowball sampling technique. The original story has been
transcribed verbatim from Semai language into English language for teaching and learning
purposes. The Legend of Cen Cemana is amongst the fascinating stories analysed to discover
about the Semai beliefs and cultural heritage as well as the universal values like “keeping
promises” and “be careful of strangers”.

The translated version of the folktale has been developed into a virtual storytelling and e-
book accompanied with interactive English Language activities for ESL learners. A group of
ESL students from primary and secondary schools were chosen to pilot study with the project.
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After the project ended, the students were asked to answer a short survey pertaining to their
experience and opinion using the English Language Learning package

Findings/Results

The feedback from the students revealed their interest in the Semai folktales and they
have obtained positive knowledge and tremendous experience during the learning process using
the package. Throughout the process the students have learnt a lot about English language skills
such as writing, speaking, reading and listening especially while doing the activities. It was
observed that students stand to benefit from lessons derivable from folktales.

The main objectives of this research are to identify students’ perceptions of language
learning using Semai Folktale and students’ perception on the use of the virtual ESL language
learning package.

Research Question 1: Language Learning via Semai Folktale

Do you find the story interesting?

47 responses

Figure 1: Do you find the story interesting?

The first question requires the students to answer Yes or No on whether they find the
short story as interesting. 98.6 % responded Yes compared to No. This shows that the students
enjoyed watching the virtual puppet show entitled The Legend of Cen Cemana. Then, the
students were required to answer a subsequent question which is related to the previous
question. Students were asked to give their reasons why they chose Yes or No on whether they
find the short story interesting.

10
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Table 1: The reasons of Yes answers

Themes Students’ Feedbacks
e The story inferesting because Atok Ha Laq is brave when
The short story is he deal with teloche to leave Bahluit body.

enjoyable due to its
storyline.

e Because the short story has an interesting storyline
makes me more interested in reading it.

Interesting story and definitely will use it to tell others.

The short story enriches
the students with new
knowledge

The short story teaches
the students regarding
indigenous culture,
tradition and mythical
stories

because it helps me to gain more knowledge.

because i can learn so much knowledge from there.
Because it expose me with new informations.

It a tradition story where there are taboo that need to be
followed.

s Because through the story, | can get to know more about
the cultures and races that exists in our country.
Because we can learn about others culture

The short story depicts
moral values

becatise it helps me to always be careful on the things
that i am doing.

e Because | learn many values from the stories.
1 think the story is interesting because the story give me
many moral values.

The short story has
different themes
compared to other short
story

e the story have attractive character
it is about ghost.
Because it's creepy

The short story
improves the students’
language learning

it can improve my english skill
because easy to understand
the story is easy to understand it

Invalid answers

Because it is a method for experienced and trustworthy
“knowledge keepers” to impart knowledge of the mind,
body, and soul in refation to the environment.

e jtcan attract people to cycling and it also give benefits for
our heaith

98.6 % responded Yes, the students replied with various answers in which these positive
feedbacks have been classified into several themes. These positive themes are identified as
follow.

Table 2: Themes for Research Question 1

[ The shaort story is enjoyvable due to its J

Research
Cllestion 1 [

The short stary enriches the students with newy ]

The short story teaches the students
regarding indigenous culture, tradition and
[ The short story depicts moral values ]
[ The shot story has different themes compared to ]

Table 3: Themes for Research Question 2
Research The short story
- [ lanauade |sarning
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According to Table 3, the themes stated in the table answered Research Question No 1.
Meanwhile, Table 3 indicates only one theme reflected in Research Question 2. Though the
themes analysed were derived for Research Question 1 however, the analysis has shown a
positive relationship between Semai tribe short stories with language learning. Thus, these
themes indicate that the students received positive effects while using the virtual language
learning package (the virtual puppet show, the e book of Semai and ESL language activities) in
ESL classrooms.

INNOVATION DEVELOPMENT

The aim of producing an ESL Learning Package which includes a virtual The Legend of
Cen Cemena puppet show, e book entitled The Legend of Cen Cemana accompanied with
English Language activities are developed for ESL learners in Primary and Secondary schools.
The innovative package is tailored to appeal to the current generation’s consumer interests and
lifestyles. The project helps to promote the folktales of the indigenous Semai in a way that can
attract the young Semai to learn the priceless cultures and values of their tribe in one hand and
learn the English language on the other hand by doing the interactive activities prepared in the
application related to the virtual puppet show they have watched. With the immense popularity
of social networking and technologys, it is high time to develop a high-tech edutainment product
for the young learners to quench their thirst for knowledge. This interesting and fascinating
product design 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.

The innovative Language Learning Package includes:

1) A virtual puppet show entitled The Legend of Cen Cemana

Figure 2: A virtual puppet show entitled The Legend of Cen Cemana

2) The Legend of Cen Cemana e-book

Puteh s Acohhh! Where am IT Melp me! Mom dod help el

Com Comunar Hahaha. buch @ stupid Hitle giel.

Puteh betame 1o fat ond Conm Comane coulda’s

12
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The Legend of Cen Cemana
Virtual Puppet $how Characters

Aftes the fumeral of Puteh, Achek rominded the Achol — 76 yeat old man, headman of Jemal Community,

Mot @ grandhild named Singar.
emmat hitdrem be wueld bowittel mcts wnd mever > —pga

{ T pewo¥

SEEN— Sinpar = Acheh's grandion, o kid full of carlow:ity

B bhe hery when bhe childron did net Hiten be the ll.,..
D

" alderty cdvice 1o po te the farert unaccompanied.

[ ,u-u. A 11tt1e gist, vietim of Com Comana

My et e b Srwbe
Puten

Con Comana ~ Buil lady, always try te bidnap bid In any
ponible way the could Cen Comana

Figure 3: The Legend of Cen Cemana e-book

3) English Language Activities
ENGLISH l-ANGUAGE AGIVITIES THE LEGEND OF EEN CEMANA VOCABULARY HIT 3 - r v L

THE LEGEND OF CEN CEMANA VOCABULARY KIT1 LEVEL ; SUPER DUPE
LEVEL ; EASY-PEASY 1 he he thi crany e o Inviorg the chidres 0.0 party ot s house THE LEGEND OF CEN CEMANA VOCABLLARY KIT 2
Choow and circle the mort sultable word to fil in the blank: e LEVEL 1 SHIMBLE SAMOLE

- — kbt 3 Secrthy, Con Corman ot o e o

A wicect

L imawry " whythe . the chiken about “srang L A b P, she soing e sl resined Bhest the-wen. Balag iecaehoned by :f’_’:v
donger’ o Carmanes
A grandmother A et A1 et crbustnthy i ey dhebachinn dosesd
8. grandfother B e iy
C. elden ool B good

€ wrumptiou
5 ahain wesst ot 1 e il on L5kl th gers wht e s e 1he
2. Aren't we wppored to be friendly ond ... to everyone? et 5. The housa kobed naat ond Decutsul

- Aden e
A jeclous e B by
8. friendly E © oy
€ enul vad A ' . ks

Figure 4: Vocabulary

= THE oF cEN wars "1-'; "B -
LEVEL s RASY = PRASY U THE LEGEND OF CEN CEMANA WRITING KIT T
’ LEVEL | SKIMBLE SKAMBLE .

Motch the sentences occordingly.
v Ev worch In S coemect vt b e medninghl ieetences.

L loves gromctither tal Singor B when 0 ary 30 worh
L There s o Semal community A Singas's grondfother
2 Adwbi B. of Cen Cemana. 2 vactem 0 Buteh 1 wes e o Eermerns .o ek
% Cen Cemona b C. i Gopeng. Perch [ —
4 Puteh won & victim D. an ogre thot sats dhildeen — —— —
T S ——
S Vourg children should E ahuoy iaten to their porents
[T P ——

T i —t t iad

Figure 5: Writing

THE LEGEND OF CEN CEMANA READING MIT 2

LIV ST SAMLE 4
S sy
Do G v A RS n — T -
= -
Y ———

. S
Arvm the umton gue
1 Wha s Singer? 1 s vt e b o G
L Whot does Cen Comans chten do to children?
1 Whet happeed to Putens bite) € o Comams e i s e by g b A
4 Wt s the fnt food g 1o Prteh by Can Camona e/
betore she rought Puteh 10 her hous? 3 Con o s ol o s it A\
s

Wihet s the morel of the sieey?

A . T ) - SRR T ) -

Pre-Listening - ' Thw followinng ore wverol stuctson which moy hoppen to yeu invohn wutn”
Howe your grandparents ce parerts ever tokd you oy tales 1 make yeu beboe or 80 el

makve you follow the instruction? Did 2 work for you? Cave the recnces why, L StuotionOne

Ore oy, whie you ars home ki, @ trange rigs the docrbell cn ol for yeus 89
open the door

Record your crewer to the itranger

LS N

While-Listening 4 e
The Samal ore wel Bmoun for their follslors and taks that they told thair chilren to W 0 co i om on SO i 1000 B G @d B pts O TR
shape them into good behaviowr. Ore of the stories that they often tel their children Vo decioe the otter

it the stoey of Cen Camano. Bacord your crmar b the wrcrom

Follow the livh below to istan to and weich the vided on the Lgend of Cen Camana
A steotion Thes

Vit G wositing for the schook bin t0 05 10 \chosl A #ranger comes and offen,
Can Cermanc Puppet Show ELOIS1 KBANS2A s food. Yau sy o s hem
D) wwnas youtubn comwatch app-denirtopdov-Cheo Souk XU - Rocond your Grweer L the itrange

Figure 6: Listening and Speaking

Using language to analyse, evaluate, justify, etc. is a skill closely associated with
academic discourse, and it is often one of the important aims of language learning. When done
orally in the target language, folktales can serve as a springboard for such task-based talk among
learners, which in turn can support their acquisition of the language. Learners can also be given
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opportunities to compare, analyse, evaluate, and justify their responses in listening, speaking,
reading, writing and vocabulary activities.

COMMERCIALIZATION POTENTIAL
Characteristics

The package is an English Language Enrichment Materials which is a demand in ESL
teaching and learning. It benefits in several areas such as:

Education
The ESL learning package can assist ESL learners.
English Language Enrichment Materials

The enrichment activities with interactive application would help the Semai children and
those interested in such stories to enjoy the stories and learn English language.

Documentary

The language learning package is a source of documentation of the Semai people way of
life, historical issues, and cultural values.

Entertainment

The English language learning package about our own aboriginal tribe can be a source of
entertainment. (Virtual puppet show, e book and language activities)

Whom to target:

ESL Teachers, Lecturers,
Tuition Centers, Public/
Privatel i i

Figure 7: Commercialization potential
Impact Towards Society and Humanity

To eradicate misunderstanding among the society at large on Semai’s way of life as they
are now exposed to technology and social media and deserve a proper education. Boost social
skills and English proficiency

Most stories embody the hopes and aspirations of the majority of the people in the society
and are used to transmit and preserve the cultural values of the group

Folklore is also told in order to educate children into cultural values of the society as well
as give them motivation and a sense of wellbeing.

14
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To promote Semai’s unique cultures, language and values as alternative to western values
portrayed in the fairytales.

CONCLUSION/ IMPLICATIONS FOR RESEARCH/POLICY

Folktales contain local wisdoms that reflect a number of cultural system information
such as philosophies, values, and norms [7] Moreover, the tales have the power to transfer
local wisdom, influence people’s perception, behavior and attitude [8] .Similarly, the
folklores of the Semai people are testimonies to the importance that elders invest in the
teaching of Semai traditional beliefs and to nurture a greater sense of Semai’s self-identity,
hopes and aspirations of most of the people in the society and are used to transmit and
preserve the cultural values of the group. Clearly, this paper provides a brief analysis of the
traditional values transmitted by Semai folktales and the functions served by local legends
and myths in ESL teaching and learning. Finally, this paper offers some practical
recommendations for collecting our folktales, myths, and legends in the form of text, audio,
and video using the currently available digital technology to create the first comprehensive
and dynamic "Semai Folktales Online Database". Obviously, the project was one of the
initiatives to preserve the folktale and the indigenous Semai rich culture and heritage. It is
also an initiative to produce many references for the younger generations. Educators, and
people in creative industries have to collaborate to put some effort into preserving folktales
by holding storytelling events, publishing children folktale books and/or interactive e-
books, and even producing movies. The unique cultures and the highly aesthetic values of
the Semai are not to be hidden but to be revealed and promoted as additional reading
materials for public use and in classrooms. Thus, this study has a lot of contributions to
national heritage and the body of knowledge.
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ABSTRACT

The testing of autonomous vehicle in Malaysia is a field-based testing which brings high cost
and safety risks. To provide a solution, this project focuses on interfacing human-in-the-loop
system with the vehicle dynamic and environment model, developing the advanced driving
assistance system (ADAS) as plug-in model in vehicle driving simulator as well as investigating
the human-in-the-loop performance using vehicle driving simulator based on various driving
scenarios. The software used in this project are [IPG CarMaker and MATLAB. Two Malaysia-
based vehicle models and five environment models based on five different locations in Malaysia
were developed. Three Advanced driver-assistance systems (ADAS) controller was used as
plug-ins into the simulation testing. Then, twelve different test cases focusing on ADAS such
as Automated Emergency Braking (AEB), Adaptive Cruise Control and Lane Keeping Assisted
System were developed, and test case automation was also part of the research for this project.
In order to accommodate the automated driving scenarios, a driving platform was then built and
integrated into IPG CarMaker, the driving platform consists of a test rig with total weight of
35kg, with dimension such 100cm length, width of 53cm and height of 50cm. The driving
platform is integrated with Logitech gear shifter, pedals and steering kit. The special features
of this for this project is the system integration of the hardware components from Logitech with
IPG CarMaker driving simulation software by establishing Application Programming Interface
(AP]) using Phyton as the interface medium. Through this interface, the human responses can
be recorded and applied in the driving simulator during critical driving conditions. Other special
features for this project are the virtual test case development based on the actual driving
scenario happens in Klang Valley area, which is highly congested with traffic conditions.

Keywords: Human-in-the-loop; virtual safety testing; autonomous vehicle; urban environment;
Malaysian road; traffic environment

INTRODUCTION

Autonomous vehicles have become one of the key solutions to overcome adverse traffic
conditions in most of the countries [1, 2]. This upcoming technology is aimed to decrease traffic
congestion and road accidents in developing countries [2], such as Malaysia. Recently,
Malaysian 7th Prime Minister has stated in the National Automotive Policy 2020 that one of
the major focuses in this policy will be the digital industrial transformation from 2020 to 2030
in automotive industries [3]. This policy will enable the automotive industries to focus more on
development and deployment of Level 3 and Level 4 autonomous vehicles in Malaysia.
However, a proper safety testing platform with integrated human-in-the-loop (HiL) is required
to achieve this policy. The purpose of this platform is to evaluate the performance of the Level
3 autonomous vehicle that adapts to Malaysian roads and traffic environments as well as to
minimize road accidents [4].
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The Human-in-the-Loop (HiL) is used basically to investigate the human-machine-
interface for safety testing of autonomous vehicle using driving simulator [5, 6]. The HiL is
used as the study the human response while driving in simulated environment which represents
actual road traffic conditions and as an approach to take control the Level 3 autonomous vehicle
during critical driving conditions. Hence, a safety testing platform framework for autonomous
vehicle using HiLL for simulated Malaysian environment is developed in this project. The
performance of the autonomous vehicle will be evaluated based on safety assessment criteria
to minimize the road accidents. Besides, the platform can be used to supervise autonomous
vehicles that developed from other countries to adapt with Malaysian roads and traffic
scenarios.

In this project, the main goal of this study is focused on the system configuration of
human-in-the-loop simulation testing to evaluate the performance of autonomous vehicle using
a 3D virtual vehicle driving platform. This system configuration is focused on generation and
collection of human’s driving data up to safety testing of the controllers developed in critical
scenarios in the virtual platform. The proposed solution could be one of the new breakthroughs
for automotive industries in Malaysia to encourage more Level 3 autonomous vehicle to be
deployed in Malaysia. The safety testing platform integrated human-in-the-loop configuration
could provide supports for the local agency such as Malaysian Road Safety and Research
(MIROS) to conduct the safety testing evaluation virtually before on-road deployment of
autonomous vehicle in Malaysia. This will create huge impact to socio-economic about human
driving behaviors and investigate their driving pattern which leads to road accidents and used
it as the benchmark to enhance performance of autonomous vehicle for Malaysian environment.

INNOVATION DEVELOPMENT

The high-level overview of the virtual platform is illustrated in Figure 1. IPG CarMaker
is the main component in the architecture as it provides the 3D virtual environment, vehicle
dynamic modelling and sensors simulation. Simulink is used to design sub-models and
algorithm such as ADAS controller and driver models, which can then integrate them in the
CarMaker [7]. In this project, Simulink model is used to create an interface of Logitech G29
Driving Force Steering Wheel and Pedals kit to CarMaker. Meanwhile, Python programming
is used in this study to read data and send control command to the ego vehicle. Furthermore,
video stream of the virtual camera on an ego vehicle from CarMaker also been captured using
Python and this is important for vision-based autonomous driving vehicle.
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Figure 1: Virtual platform architecture using Simulink and Python [8]
Hardware-In-The-Loop Interface in IPG CarMaker

In this project, instead of developing the autonomous vehicle controller, an integration of
external driver model into the IPG CarMaker software only is mainly focused. This is to ensure
that the autonomous vehicle able to receive driving inputs from the human driver during
emergency takeover conditions. In order to achieve this goal, a human interface hardware
device is required to allow human’s control over the software. The hardware device used is the
Logitech G29 Driving Force Steering Wheels and Pedals to enable human control of vehicle
steering angle, gear, gas pedal position and brake pedal position as shown in Figure 2. The
Steering wheel allows 900 degrees lock-to-lock rotation and force feedback to provide realistic
driving experience. This is important to ensure that the human’s action data collected when
driving in the simulator are close to actual actions taken by same driver while driving in real
life environment.

Logitech gear
shifter

Logitech steering
and pedal

Figure 2: Logitech G29 Driving Force Steering Wheel, Pedals and Gear Shifter

To interface the Logitech G29 kit to IPG CarMaker, a Simulink model that maps the
control signals from the Logitech G29 kit need to be developed. The control signals are
channeled into steering angle, gear, gas pedal and brake pedal signals in the IPG CarMaker. In
general, IPG CarMaker used built-in driver model, known as IPG Driver to drive the virtual
vehicle. In order to bypass the IPG Driver and use external driver’s control input, the output of
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the default IPG’s Simulink driver model is replaced with the corresponding outputs of the
external driver model, as shown in Figure 3.

L |
)

|*—
¢

Figure 3: Logitech G29 interface with CarMaker for Simulink [8]
Human-In-The-Loop Simulation Architecture using Python

Simulink is not as convenient as Python when comes to developing machine learning
based self-driving model prototypes. This is mainly because Python more powerful and easy to
use libraries such as TensorFlow and PyTorch, which have vast community resources and
supports. However, there is no direct method to integrate Python with IPG CarMaker such as
shown in IPG CarMaker for Simulink. However, IPG CarMaker allows using TCP/IP sockets
for communication. Thus, by establishing a TCP/IP bridge between the IPG CarMaker and the
Python program, the program can access and manipulate the quantities in [PG CarMaker via
Direct Variable Access (DVA) during simulation. Once the TCP/IP bridge is established, the
program can write the value of a quantity by simply transmitting a DV AWrite message encoded
with the name of the quantity, duration and the desired parameters’ values to IPG CarMaker.
Whereas to read a quantity can be done easily by simply sending a DVARead message encoded
with the name of the quantities. Then, IPG CarMaker will return the instantaneous value of
quantity specified as shown in Figure 4.

Figure 4: Reading vehicle speed, brake pedal, gas pedal and steering angle quantities from
IPG CarMaker using Python [8]
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Besides accessing and manipulating the quantities of IPG CarMaker, Video Data Stream
(VDS) generated by virtual camera mounted on the ego vehicle can be exported over TCP/IP
and read by Python program, which is very important for vision-based autonomous vehicle
controllers that take in images as data input. Unlike accessing the quantities of the IPG
CarMaker, a configuration file for [IPGMovie is required before using the VDS to define the
TCP/IP socket for streaming and camera’s configuration such as resolution, framerate, relative
distance and orientation of the camera [7]. Python is used to decode and extract the image data
from the VDS received. Once the image data is extracted, the image data is reshaped into RGB
three color channels image based on the width and height information decoded from the header
information string. Finally, the image can be used according to user’s requirement such as
feeding into a vision-based controller’s input and displaying on the screen using OpenCV
library.

NOVELTY AND BENEFITS

The uniqueness of this developed product is the ability to integrate with human response
during driving conditions in 3D scenarios based on the Malaysian road network. Other than
that, this product also able to generate the traffic flow model based on Malaysian traffic
conditions which is used for the virtual simulation testing. The developed environment models
are selected based on Malaysian road and traffic network mainly for testing Level 3 autonomous
vehicle. In order to evaluate various test cases in a shorter period time, test case automation has
been established for simulation testing based on various driving and traffic conditions based on
actual scenarios in Malaysia. This will enhance testing capacity of the Level 3 autonomous
vehicle in very effective way without increasing cost and testing period. The developed driving
simulator has the potential in marketability and commercialization in automotive industries.
The developed system can be used as the safety testing tool for new technology development
focusing on Level 3 and Level 4 autonomous vehicle. Besides, this product has the potential to
apply as a tool to investigate human driving behaviors which represents actual human drivers
in Malaysia. The driving data can be used for development of driver prediction model which
supports for the safety testing of autonomous vehicle for Malaysian road conditions.

COMMERCIAL POTENTIAL

The target market for this project can focus three aspect which is research area, testing
and training purpose related to safety testing for Level 3 autonomous vehicle. In terms of
research area, the developed system will be useful to evaluate the performance of Level 3
autonomous vehicle developed by local researchers and manufactures in Malaysia. This will
support their effort to develop and deploy autonomous vehicle safely in Malaysian road and
traffic environment. On the other side, this product also will be helpful as testing facility for
government agencies such as MIROS to evaluate the response of autonomous vehicle by local
or overseas developers before providing approval for on-road testing in Malaysia. Meanwhile,
the proposed platform can be used as the training facility for the drivers who are required to
handle the Level 3 Autonomous Vehicles (AV). This is mainly to train the driver to handle
critical scenarios which could not be handled by the (AV) and the driver should make
emergency decision to control the vehicle to avoid any road casualties. Various types of critical
test cases based on actual scenarios from Malaysian road environment will be used to evaluate
the credibility of the driver before approving them as official AV’s drivers.
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CONCLUSION

It can be concluded that an end-to-end virtual simulation platform that can be used for
human’s driving data collection and testing Level 3 autonomous vehicle’s safety system.
The system is developed by integrating the IPG CarMaker with Simulink and Logitech G29
Driving Force Steering Wheel and Pedals kit. Using this driving interface, the virtual
vehicle can be driven by human on a virtual road network created based on actual road
environment. The data collected also can be successfully stored in file for further usage. In
addition, we have also shown that Python can be used to deploy machine learning algorithm
with IPG CarMaker. Therefore, this virtual simulation platform developed will ease the
development of autonomous vehicle and improve safety testing reliability.
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ABSTRACT

The issue increases when germs or bacteria infiltrate the skin, resulting in an infected skin
problem. The cost structure of treatment is similar to that of an iceberg, with material expenses
accounting for 20% of the total and nursing and hospitalisation costs accounting for the
remaining (bottom of the iceberg). As a result, it's vital to keep the skin problem from getting
worse, particularly in Malaysia, where the tropical temperature favours bacterial growth. The
most common treatment for skin disorders is antibiotic or hormone cream, which may be bought
from clinics and pharmacies. Bacterial resistance, on the other hand, is caused by antibiotics.
As aresult, you can use the Dual-Antibax cream instead of these creams. There are two (dual)
antibacterial agents in the Dual-Antibax cream: silver ions and a surfactant in a kaolinite carrier
system. The kaolinite is employed as a carrier system for these two antibacterial agents,
allowing them to be used in smaller doses while maintaining excellent efficacy. Dual-Antibax
cream is a carrier system that comprises Dual-Antibax powder, which contains two antibacterial
agents. The cream can be used to treat or prevent bacterial growth in certain skin disorders.
Utility invention (UI2013700023) has been granted to the Dual-Antibax manufacturing process,
which is now in the market-ready prototype stage. The claim in the intellectual property right
(IPR) that there are two processes for Dual-Antibax manufacturing: (1) silver-kaolinite
manufacture, and subsequently (2) surfactant attachment, establishes the uniqueness. The
immediate effect for skin problem treatment with high efficacy and low cost, safe for humans,
and based on a strong scientific approach is the product's value proposition. The cream's concept
is akin to that of a cosmetic rather than a traditional therapeutic product in order to establish a
bigger market size. The product will soon be available in a variety of market areas, including
infant, health and beauty, and pet care goods.

Keywords: Antibacterial cream; kaolinite; silver; surfactant
INTRODUCTION

Once infected by bacteria, skin problems such as rashes, eczema, and others can become
more severe and infectious. Because some pathogenic bacteria are resistant to antibiotics and
antibacterial agents, treating infected skin is a serious concern in clinical practise today [1]. As
a result, silver (Ag)-based products like silver nanoparticles and silver sulfadiazine could be
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utilised to cure infection or prevent bacterial growth on the skin [2]. Overdosing on silver, on
the other hand, can be hazardous to humans [3]. Silver nanoparticles, on the other hand, will
cause mitochondrial collapse and DNA damage due to their smaller particle sizes and capacity
to create reactive oxygen species (ROS) [4]. The essential aim of any antibacterial related
material is the use of antimicrobial agents without compromising skin condition. As a result,
it's critical to utilise an antibacterial agent that can prevent or destroy hazardous microbes while
still being safe for human skin.

Silver, in the form of silver ions, has been shown to exhibit antibacterial properties, as
well as favourable conductivity, stability, and activity, making it suitable for loading in a carrier
system such as minerals clay kaolinite [5] or zeolite [6]. As a result, one of the alternative
antibacterial agents is to use a silver-based solution, which has a broad-spectrum antibacterial
action and the ability to kill bacteria on the skin. Various natural resources, such as herbs,
honey, and, most crucially, clay, have been used to cure injuries or wounds since ancient times

[7].

Due to its antibacterial activity against a broad spectrum of bacteria and synergistic
impact with other chemicals [1, 8], silver-based products have become a very good antibacterial
agent in recent decades. Silver has been shown to bind to the bacterial cell wall, cytoplasm, and
inactive bacterial DNA, killing the bacterium as a result [9]. Clay's antibacterial activity could
be improved by modifying it with silverlt can be protected from degradation and deliver a
greater dosage at the site in a precise manner by immobilising on an appropriate carrier system.
As aresult, even if just a small amount of the antibacterial agent is used, its action is increased.
The cationic surfactant quaternary ammonium compound is another antibacterial agent with
antibacterial action (QAC). Hexadecyltrimethyl ammonium bromide (HDTMA), for example,
has high affinity for electrolytes and can also limit bacterial biofilm formation and development
[10].

As a result, this invention is concerned with the use of organo(HDTMA)-modified
kaolinite (clay) as an antibacterial cream. The organo-silver-kaolinite, which is a modified
kaolinite with two antibacterial agents, was made in a stepwise procedure: first, the silver-
kaolinite was made by loading silver ions with half (50%) of the cation exchange capacity
(CEC) of the kaolinite, and then the silver-kaolinite was attached with HDTMA at an initial
concentration of 2.0 mM, which is slightly higher than its critical micelle concentration (CMC)
value. The HDTMA molecules will attach to the silver-kaolinite surfaces, resulting in organic
rich surfaces, which is why the modified clay is known as organo-metal-clay. The silver ions
are situated inside the kaolinite [S] and then covered by HDTMA molecules at the exterior sites
of the kaolinite surfaces [11], which makes this material unique. This could maximise the
antibacterial potential of both antibacterial chemicals.

INNOVATION DEVELOPMENT

If we have a skin problem like rashes or eczema, we will visit a clinic or a pharmacy to
obtain a pharmaceutical solution, and we expect rapid results. However, due of the problem of
bacterial resistance to antibiotics, most of the products contain antibiotics, steroids, or
hormones, which can either cure or worsen the condition. Aside from that, avoiding bacteria
development on the skin is critical in preventing an infected skin disease from worsening.
Furthermore, the true cost of treating infected skin problems is like an iceberg, with nursing
and hospitalisation costs accounting for 90% of the total. As a result, Dual-Antibax cream,
which contains two antibacterial agents in a carrier system, can prevent our skin from becoming
infected or becoming more severe. Dual-Antibax cream is a topical cream that contains the
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active component Dual-Antibax powder. The Dual-Antibax powder is a hybrid organic-
inorganic substance that combines surfactant, an organic molecule, with silver ions, an
inorganic ion, in a natural kaolinite carrier system. The Dual-Antibax cream contains potassium
cornate, Melaleuca alternifolia (tea tree) leaf oil, Oryza sativa (Rice) bran oil, modified kaolin,
salicylic acid, honey, and phenoxyethanol.

+
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Figure 1: Picture of the Dual-Antibax cream.

The Dual-Antibax cream's uniqueness is based on the intellectual property given by the
Malaysian Intellectual Property Corporation (MyIPO) under Utility Innovation [12]. The Dual-
Antibax is made up of two important processes that make it a one-of-a-kind product:

Attaching to the clay by cation exchange a metal selected from silver, copper, zinc and
their mixtures in an amount corresponding to 40-60 %, more preferably to less than 50 %, of
the cation exchange capacity of the clay, thereby producing a metal-clay

Attaching to the metal-clay by cation exchange at least one quaternary ammonium
compound by addition of excess amount of the quaternary ammonium compound, thereby
producing an organo-metal-clay, which is the antibacterial agent.

Because there are two antibacterial agents in a carrier system in the Dual-Antibax as
active ingredients, the degree of inventiveness is very high. The Dual-Antibax contains a small
amount of silver ions, but it is quite effective at preventing bacteria development. This is
because silver ions and surfactant, as an antibacterial agent, have synergistic effects. The use
of two antibacterial agents which are silver ions and surfactant (HDTMA) are the antibacterial
agents in a carrier system is the innovative concept.

The foundation of technological innovation is a solid fundamental principle. Dual-
Antibax was discovered as a result of our study and experimentation at the Nanomaterials
Laboratory, Department of Biosciences, Faculty of Science, UTM. To prepare this material, we
must first determine the kaolinite's Cation Exchange Capacity (CEC), after which the silver
1ons are loaded to fill half of the place in the kaolinite. The surfactant molecules are then bonded
to the silver-kaolinite surface. Based on this process, the amount of silver ions can be lowered
by the attachment of the surfactant and nevertheless, it has excellent antibacterial activity.Figure
2 shows theoretical mechanism of formation of organo-metal-clay (Dual-Antibax) which is the
attachment of surfactant on silver loaded kaolinite.

Two papers related to the invention development are listed here:

1) Muhammad Hariz Asraf, Atieya Abdul Hadi, Faisal Hussin, Nik Ahmad Nizam Nik
Malek (2020). Antibacterial Metal-Loaded Kaolinites and Zeolites. In Nik Ahmad
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Nizam Nik Malek (Ed) (2020). Antibacterial Agents (pp. 81-100). Johor Bahru:
Penerbit UTM Press.

2) Muhammad Hariz Asraf and Nik Ahmad Nizam Nik Malek. Effect of Different
HDTMA Loading on Silver Modified Kaolinite on its Antibacterial Activity. AIP
Conference Proceedings 2231 (2020) 0420003

Silver ions
T S & O

Silver-loaded Surfactant
kaolinite

cations

Kaolinite layer Dual-Antibax

Figure 2: Theoretical mechanism of formation of organo-metal-clay
COMMERCIAL POTENTIAL

The use of Dual-Antibax cream on skin problems to prevent bacterial growth is highly
relevant to Malaysia's geographical conditions. Malaysia is a tropical country with high
humidity and temperatures, allowing microorganisms to thrive. Bad microbes can wreak havoc
on our skin. As a result, by applying Dual-Antibax cream to the skin problem area, we can
prevent our skin problem from worsening.

5 Wound
Eczema
JDT f i L
T
Body Odor A

Nail Fungal Infections

Acne
Diaper Rash
Figure 3: Technology application of the Dual-Antibax cream

Dual-Antibax cream is a biocompatible antibacterial agent that combines products for
human skin's health and appearance. The skin care products market in Malaysia was valued
$804.5 million in 2019 and is predicted to reach $1,288.7 million by 2027. (Allied Market
Research). The market is growing in a healthy direction. From 2019 to 2024, the global market
for antimicrobial compounds is expected to be worth $7 billion or more: Cosmetics and personal
care items are increasingly containing antimicrobial agents (www.prnewswire.com). Everyone
1s looking for an effective antimicrobial agent because of COVID-19 and MCO, and the online
marketplace is rapidly developing, allowing the Dual-Antibax cream to be offered on this
platform. This product can be used by anyone with skin issues, including babies, toddlers,
teenagers, and adults with skin issues and allergies, as well as diabetes patients and others.

When we compare Dual-Antibax cream to other antibacterial products on the market
(Figure 4), we can see that the Dual-Antibax cream outperforms them. Most competitors in the
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market utilise chemical antibiotics as active ingredients, while we use a low amount of
surfactant and silver ions in a kaolinite substance in the Dual-Antibax cream. Antibiotics may
cause bacterial resistance, rendering them ineffective and encouraging bacteria to become
stronger.

Market Competition

A matrix comparing commercial products withur DuaAntibax

Y

Dual Antibax Cream

- 3 0 Pvr—

Surfactant and silver ions in

rRM20 RMZ! 8

30g

the kaolin :
Miconazole Nitrate Gentamicin Sulfate Econazole Nitrate
Antibacterial Cream 5 :
’ ) 1 ; Antifungal and anti
Fungal Infection Skin bacterial Infection inflam matory
Low amount of two antibacterial
compounds, kaolin is safe to Chemical antibiotic as Chemical antibiotic as Chemical antibiotic as
human, inorganic material (more active ingredient, Harmful active ingredient, Harmful active ingredient, Harmful
stable) ifingested ifingested ifingested

Figure 4: Competition analysis

The Dual-Antibax product is simple to make, as it does not require high temperatures,
energy, solvents, or sophisticated tools. Additionally, cosmetic-grade kaolinite is abundantly
available in the area. In addition, the Dual-Antibax cream has a reduced production cost due to
the lesser amount of silver and surfactant used. Due to synergistic effects, Dual-Antibax has
been found to have strong antibacterial activity against a wide spectrum of bacteria (both Gram
positive and Gram negative bacteria). It is simple to apply to the skin and has quick effects in
terms of the customer. Dual-application Antibax's as a new antibacterial agent will help us learn
more about hybrid organic-inorganic materials.

Dual-Antibax can save treatment expenses by inhibiting bacterial development and
preventing skin diseases from worsening. The low-income group will benefit from this product
because the cost of treating diseased skin diseases is a financial hardship for them. The Dual-
Antibax cream can also be used in the event of a local crisis, such as a flood. Skin disorders
caused by unhygienic circumstances and the environment can be prevented with the Dual-
Antibax cream. Larger manufacturing locations and activity will be necessary due to the
increasing demand for the Dual-Antibax product, creating job opportunities for our local talent.
The usage of Dual-Antibax cream will open up a new market area for the treatment of skin
issues using hybrid organic-inorganic components.

The development of Dual-Antibax cream has progressed to TRL6 since receiving
prototype research fund from this project (Technology Readiness Level stage 6: Technology
demonstrated in relevant environment). Before entering the commercialization stage, the Dual-
Antibax cream must get multiple product certifications from relevant authorities (TRL7-TRL9).
Furthermore, the production procedure for the active ingredient (Dual-Antibax powder) must
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be perfected before it can be mass-marketed. ClayNiQ Enterprise will licensed the IPR and a
joint venture (JV) will be formed to produce the Dual-Antibax powder. The product is
scheduled to be sold this year, as it has already been approved by Malaysia's Ministry of Health
(MoH). This product's commercialization approach is depicted in Figure 5. ClayNiQ Enterprise
will enter into a licencing deal with UTM and manufacture Dual-Antibax powder. The cream
will be produced and labelled by Biopro Consortium Sdn Bhd, an OEM business with a GMP
(Good Manufacturing Practices) facility. Youbaby Millions Sdn Bhd and ClayRa Beauty and
Health Enterprise would thereafter promote and distribute the cream. With this method,
ClayNiQ Enterprise will have a better chance of finding other companies that are ideal for
marketing and distribution for various market segments. Perhaps there will be products for pets
such as cats and dogs in the future.

BPCT

~BIOPRO CONSORTIUN

Biopro Consortium
Sdn Bhd
OEM-GMP
Production and
packaging of cream
. accordingto NPRA  /

8 Ypubsaty

—

JOE-

-
2

CUNICO

[PHARMACY]

ClayRa
Figure 5: Commercialization strategy

CONCLUSION

Dual-Antibax cream is a novel antibacterial treatment for treating skin disorders. This
product's innovation is based on Utility Innovation's claims, and it was produced using a
rigorous scientific approach. The prototype development stage is complete, and the product
is ready to be commercialised. Other novel items that can be developed from organo-metal-
clay in the future include scrubs, facial masks, handwashes, shower creams, and other
cosmetics.
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ABSTRACT

Malaysia, a tropical country with high humidity and temperatures, is a favourable environment
for the growth of microorganisms. When harmful germs or bacteria infect the skin, the odour
and quality of the skin can quickly deteriorate. These disorders can lead to unpleasant secondary
complications, such as major skin problems that may require hospitalisation. The cost of
hospitalisation is prohibitively high, putting a hardship on low-income families. As a result,
controlling bacterial development on our bodies is important to treating the problem. It is
possible to accomplish so by applying Sezanne to certain parts of our bodies, with silver
nanoparticles (AgNP) deposited on zeolites performing the antibacterial function. Immobilizing
AgNP on zeolite may also minimise the amount of AgNP used, resulting in less silver being
discharged into the environment. The environmentally safe approach of making AgNP from
plant extract could eventually replace the dangerous chemical process. Body odour and skin
problems have an impact on our lifestyle and productivity, which can be alleviated by removing
bad germs or bacteria from our skin. This can be accomplished with Sezanne, a green
antibacterial chemical created after extensive research. A patent application (P12020006064)
has been filed for the process of creating a zeolite loaded with biosynthesized AgNP using plant
extract, proving the composite's uniqueness. The plant extract is employed as a bioreducing
agent in the synthesis of AgNP on zeolite surfaces. Based on in vitro human cell studies, this
compound has considerable antibacterial action against common bacteria and is safe for
humans. TRL4 (Technology Readiness Level 4) has been achieved, and some expenditure will
be required. Because everyone is looking for an effective and ecologically friendly
antimicrobial agent to help us maintain a healthy and clean lifestyle, which has also been
impacted by the COVID-19 pandemic, the market is large.

Keywords: Silver nanoparticles; zeolite; biosynthesis; antibacterial
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INTRODUCTION

Silver nanoparticles (AgNP) are widely used in the home and pharmaceutical industries
as an antibacterial talcum powder, deodorant, and medical bandage active component. The
antibacterial mechanism of AgNP was discovered to be linked to the release of silver ions (Ag+)
from the nanoparticles, which then killed the bacteria via Ag+ action [1]. Despite AgNP's
excellent antibacterial activity and efficacy, its widespread use leads to a growth in antibacterial
resistance. In comparison to the wild type strain, a mutation in the porin protein of the bacteria
Escherichia coli resulted in increased resistance to AgNP [2]. Bacterial resistance to an
antibacterial agent may cause a secondary problem that must be addressed sooner rather than
later. As a result, one strategy is to reduce AgNP usage while keeping its effectiveness. This
can be accomplished by immobilising AgNP on inorganic materials like zeolite, a form of
aluminosilicate with a high surface area, stability, and low toxicity [3]. Zeolite is a porous
material with a variety of molecular size channels that allows it to perform specialised roles in
catalysis, separation, and ion exchange [4], and these qualities are crucial for AgNP
immobilisation. The combination of zeolite immobilised or functionalized with other
components yields innovative materials with biological and medicinal uses. Unless it is treated
with antibacterial chemicals, raw and unmodified zeolite cannot suppress bacterial growth.

The immobilisation of bio-green AgNP on synthesised zeolite utilising an in-situ
reduction technique is the subject of this invention. In situ refers to the conversion of AgNPs
from Ag™ that took place inside the synthesised zeolite. It's a unique technique based on in situ
Ag/zeolite synthesis with NaBH4 as a chemical reducing agent [5]. Chemical reducing agents
such as NaBH4 and trisodium citrate (Na3zCe¢HsO7) have previously been associated with
environmental hazards if improperly dumped. As a result, biological sources such as plants,
microorganisms, and yeast can be used as a reducing agent in the synthesis process to make
AgNP in a more environmentally friendly way [6]. As a result, the current study focuses on the
application of Orthosiphon aristatus, a native herb, as a green reducing agent. The plant grows
abundantly in Southeast Asia's tropical climates, including Thailand, Malaysia, and Indonesia,
and it's used to treat renal disease, bladder inflammation, arthritis, and diabetes [7]. The
antioxidant activity of the plant is attributed to phytochemical components in the plant extract,
and this activity may also be responsible for the reduction of Ag* to Ag® (AgNP) [8].

The growing trend of using microorganisms and plants as resources in the green
production of nanoparticles has opened up a world of possibilities for researchers. Plant extracts
such as Dodonaea viscosa [9], Polygonum minus [10], and Mikania micrantha [11] have been
used In numerous research to synthesise nanoparticles. Green syntheses are more
biocompatible, scalable, and adaptable to a wide range of applications [12]. As a result, the goal
of this invention is to immobilise AgNP on the zeolite by decreasing Ag+ and generating AgNP
inside the synthesised zeolite using an in-situ technique employing plant leaf extract. The
substance is then combined with talc to create antimicrobial talcum.

INNOVATION DEVELOPMENT

Sezanne is a talcum powder with antibacterial properties that can be used to kill bacteria
or prevent bacteria from growing on the skin. It can be used to treat skin conditions like eczema,
rashes, acne, and other skin conditions. Sezanne is made up of AgNP that has been immobilised
on zeolite. Plant extracts, such as extract misai kucing plant, are used to make AgNP, while
zeolite is a mineral found in volcanic areas. Sezanne's originality and uniqueness are supported
by the claims in the patent for the production technique of bio-AgNP-zeolite composite [13]. A
method of making this composite, according to the claim, entails mixing zeolite with silver
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nitrate to make silver-zeolite, then adding plant extract to the silver-zeolite to produce AgNP,
which is then loaded into the zeolite [13].

This product has a very high level of originality. As previously stated, there are a few
critical phases involved in the manufacture of AgNP-zeolite composites. This is done to ensure
that the zeolite can trap the maximum number of silver ions in the zeolite structure before using
the plant extract as a green and sustainable reducing agent to produce AgNP. The AgNP that
has been synthesised using a green and sustainable manner can then be placed on the zeolite
framework and its release can be controlled in this way. The development of the product is
based on solid scientific concepts that we discovered in the lab. The experiment's findings were
reported in the Q1 journal Particuology [14]. Figure 1 depicts key findings from the
development of a bio-AgNP-zeolite nanocomposite. AgNP has been loaded on the zeolite, as
seen by the X-ray diffractogram and infrared spectroscopy. The particle size of AgNP is in the
range of 20 nm, and it is positioned within the zeolite framework, according to the TEM image.
Furthermore, the cream contains antibacterial properties against two common germs found on
human skin (Figure 2). In vitro cytotoxicity against normal human fibroblast cells (Figure 2)
revealed that the bio-AgNP-zeolite composite was not harmful to human cells. This result
demonstrates that the substance is suitable for topical human use [14].
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Figure 1: (a) Infrared spectra, (b) X-ray diffractogram, and (c) Transmission electron
microscope (TEM) images of Bio-AgNP-zeolite as comparison with other materials.

Escherichia coli ATCC 11229
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Figure 2: Antibacterial (Left) and cytotoxic (right) activities of the composite.

It's a small, lightweight item that can endure temperatures of up to 40 degrees Celsius.
The powder form is noted for its stability in most situations, where its qualities do not easily
alter. The powder form, unlike other oil or cream-based treatments, does not smear and is not
oily. It's easy to clean with water or a damp cloth. The antibacterial agent in the product, AgNP,
is the most effective, destroying a wide range of pathogenic microorganisms. According to
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scientific evidence, the product is safe. Because no hazardous chemicals are utilised in the
manufacture of AgNP, it does not contain any additional additions or compounds. Plant extract
is used as a substitute for chemicals. The powder is fine and pleasant to the touch.
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Figure 3: Image of SEZANNE, a green-AgNP-zeolite nanocomposite as antibacterial talcum
powder.

Green technology is used in the product development. AgNP produced from plant extract
and chemicals have similar antibacterial efficacies, however plant extract is safer. As a result
of the usage of harmful and carcinogenic substances in some products, consumer awareness has
developed over time. The use of selected plants and herbs to synthesise AgNP and zeolite to
include the produced AgNP has opened up new pathways for green technology applications in
medical and cosmetics. The usage of a bio-AgNP-zeolite composite in combination with talcum
powder is a green technology method for integrating cosmetics and medicine.

Additional energy, high temperatures, chemicals or reagents, or specialised machinery or
instruments are not required in the synthesis of bio-AgNP-zeolite composite talcum powder.
Plants and zeolite are easily available as raw materials, and the cost of production is minimal
because silver nitrate is the only chemical used. Natural elements like zeolite and plant extracts
have been proven to be safe for humans and the environment. The product has antibacterial
active as well as cytocompatible (Compatible to the human cells), hence, it is utilised to enhance
the cosmetic value of this product by soothing the skin.

This product empowers the customer to choose from a wider choice of products that best
suit their needs. Talcum powder is a basic substance that can be safely applied to the skin. The
commercialization of this product will result in increased large-scale manufacturing of this
novel material, necessitating nanotechnology expertise. This product can prevent pathogenic
germs from growing on the skin, preventing the bacterium from spreading throughout the
organisation. This product is also appropriate for persons of all ages. Infants, toddlers,
teenagers, adults, and the elderly can all benefit from it. As a result, when a person buys this
device, his or her complete family can utilise it.

TRL 5 is the stage of product development where the product has been proven and
validated in the lab. The next phase is to seek precommercialization finance from government
organisations and develop joint partnerships with related companies. The precommercialization
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funded project will focus on optimising large-scale production and will create a market-ready
prototype with Ministry of Health (MoH) approval. The fundamental goal of commercialization
is to optimise Bio-AgNP-zeolite nanocomposite synthesis in order to lower costs. Sezanne will
be produced in big quantities by an OEM with a GMP (Good Manufacturing Practices) facility,
and it will be supplied to customers by other businesses.

Because everyone is seeking for an effective antimicrobial product as a result of COVID-
19, the global market for AgNP is huge. However, broad usage of AgNP will lead to secondary
and, eventually, tertiary concerns such as antibiotic resistance in bacteria and environmental
pollution. Bacterial resistance to AgNP is likely to develop in the future if this material is widely
employed as an antibacterial agent over the world and in our everyday life. Furthermore, the
enormous demand for AgNP produced through physical and chemical synthesis methods
necessitates the use of dangerous chemicals and a large amount of energy. As a result, adhering
to the Sustainable Development Goals (SDG) is required in order to carry out a more sustainable
production or alternative.

If AgNPs are immobilised on a suitable carrier system, such as zeolite, they can be used
more effectively. Because of its high surface area and porosity, as well as its stability and
inertness, zeolite was chosen. It is also harmless for humans because it is a mineral. Plant extract
is utilised as a bioreducing agent in the biological synthesis process to manufacture immobilised
AgNP on zeolite. This environmentally friendly method can be used instead of physical or
chemical methods, and the plant extract is far safer than employing toxic chemicals. Sezanne is
a talc that contains immobilised AgNP on zeolite, as well as talc mineral and plant extract.

Bio-AgNP-Zeolite, a beneficial combination of AgNP, plant bioactive chemicals, and
zeolite, is found in Sezanne. The product is effective against a variety of harmful bacteria and
is unlikely to cause bacterial resistance. The product has been shown to boost the viability and
proliferation of human skin cells in vitro cell culture experiments and is safe for human skin.
Manufacturing costs are inexpensive since the process does not require a lot of energy, a
sophisticated reactor, a lot of heat, a lot of solvent, and so on. Because AgNP are immobilised
on zeolite, their concentration is low, yet they are still functional.

Table 1: Competitor analysis

S Ll R S
name

Sezanne Silver nanoparticles, Low amount of silver No issue
herbs bioactive nanoparticles and bioactive
\ compounds, zeolite compounds kill the bacteria,
*‘a and zeolite remove stains.
Agnesia Zinc oxide It absorbs sweat and prevents  Allergic reaction, lower
bacterial growth. antibacterial activity of zinc

oxide compared to silver.

Aiken Licorice Extract, Natural protection with Herbal Herbal products has lower
A
7 Fermented Green Tea  Protective Therapy ingredients stability, and hence, shorter
é‘ & Lemon Myrtle Oil shelf-life

Sezanne competes with any medicated talc that performs a comparable function, such as
antibacterial action. The analysis of competitors is shown in Table 1. Agnesia talcum powder
is the primary competitor. Copper oxide, an inorganic antibacterial agent with lower activity
than silver, is used in this product. Another competitor is Johnson&Johnson's talcum powder.

34



)
'@ NIVERSITI CREATIONS de UiTM
- EKNOLOG INTERNATIONAL MEGA INNOVATION CARNIVAL 2022
@ MARA for Humardy Emposering Neoleric Eronfedge

This commercial product, however, is fraught with controversy because it contains asbestos, a
known carcinogen. Unlike Sezanne, which contains AgNP immobilised zeolite, there is no
antibacterial talcum powder generated from AgNP on the market.

CONCLUSION

Sezanne is a talcum powder with antibacterial properties that can be used to kill
bacteria or prevent bacterial growth on the skin. It can be used on the skin to treat skin
diseases or to reduce body odour. Sezanne's originality is based on a claim in the patent that
explains the bio-AgNP-zeolite nanocomposite's unique technique. It has a large market
because everyone is looking for an antimicrobial product that is both effective and safe for
humans. In the not-too-distant future, product development will reach the pre-
commercialization stage, and it will be ready to join the market.
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ABSTRACT

When a wound becomes infected with germs, the treatment costs skyrocket, especially in terms
of nursing and hospitalisation, which can be prohibitively expensive for low-income
populations. As a result, silver nanoparticles can be utilised at the wound site to either kill or
suppress bacterial growth. Silver nanoparticles are a frequently used antibacterial agent that is
safe for humans at low concentrations. Physical and chemical synthesis approaches, on the other
hand, had limitations, including hazardous waste creation and excessive energy consumption.
As a result, biosynthesis of silver nanoparticles with kesum leaf extract could be a sustainable
and safe process. Kesum leaf is also abundant, easy to grow in Malaysia, and rich in antioxidant
activity. SILVERN applied to the wound site can assist to inhibit the spread of dangerous
bacteria while also lowering treatment expenses, which benefits the community. According to
in vitro skin cell and in vivo animal testing assays, SILVERN exhibits significant antibacterial
activity against diverse bacteria, is safe for humans, and acts as an antibacterial wound healing
agent. Copyrights for the biosynthesis process and its use as an antibacterial wound healing
agent have been filed (LY2020004347 & LY2021E05078). Silver nanoparticles,
antimicrobials, and wound healing have a big market, hence SILVERN's commercialization
potential is enormous. A few local companies have been identified as potential industrial
partners for our commercialization approach. SILVERN has the advantage of being able to
generate silver nanoparticles in a sustainable manner without generating toxic waste,
contributing to the circular economy manufacturing inventiveness.

Keywords: Silver nanoparticles; kesum; antibacterial; wound healing
INTRODUCTION

Bacterial infection of the wound bed is one of the most prevalent consequences following
a skin injury. Because bacterial colonisation hampers natural regenerative and reparative
processes, wound infections are the leading cause of delayed wound healing. Similarly,
recurrent infections obstruct the wound's repair of structural and functional integrity, resulting
in chronic wounds. Antibacterial medications, such as antibiotics, are used in modern medicine
to either destroy or limit bacterial growth. Antimicrobial medicines are frequently used to
prevent infection and excessive inflammatory response in wounds [1]. However, a significant
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rise of antibiotic resistance in bacteria has resulted from insufficient research and development
of novel medicines, as well as indiscriminate antibiotic use [2]. As a result of this condition,
bacterial infection continues to be a leading cause of morbidity and mortality [2]. According to
the Centers for Disease Control and Prevention (CDC) report on antimicrobial resistance
(AMR), bacteria and fungi cause an estimated 2,868,700 illnesses per year [3]. Methicillin-
resistant Staphylococcus aureus (MRSA) accounts for 40% of wound isolates and infects 14%
to 17% of patients with burn wounds, according to the study [4].

Silver is an effective antimicrobial agent against bacteria, fungus, and yeast, as well as
antibacterial resistant forms. The advancement of nanotechnology, which allows for the
manufacture of silver nanoparticles, has ushered in a new possible therapeutic. Biogenic silver
nanoparticles are a type of biocidal nanoparticle that is known to be harmful to bacteria through
a variety of mechanisms and can help with wound healing by regulating the inflammation
phase. The rate of wound closure was increased by modifying growth factors and cytokines via
antibacterial and anti-inflammatory action in a study using silver nanoparticles produced by
cellulose nanocrystals [5]. Another study concluded that biosynthesized silver nanoparticles
have broad-spectrum antibacterial action and improve wound healing via anti-inflammatory
activity [6]. Silver nanoparticle-mediated scaffolds have also been reported to be used in
newborn wound care dressing materials that have a high wound healing capability [7]. These
findings indicate silver nanoparticles' potential use in medicine, particularly as antibacterial and
wound-healing agents.

Various forms of ointment, gel, or dressings, such as hydrogels, gauze, hydrocolloids,
films, and polymer dressings, are being used in wound treatment. However, materials composed
of synthetic chemicals and materials have non-biocompatibility difficulties, are difficult to
remove after application, causing skin trauma, have poor water absorption, and have a high
production cost [8]. Natural resources, such as plant extracts, have attracted a lot of study
attention among the several modalities for manufacturing silver nanoparticles since they are
safe and environmentally friendly [9]. The plant extract's biomolecules have a significant
impact on the distribution and size of metal nanoparticles, which has a significant impact on
the physical, chemical, and biological properties of the nanoparticles [10].

Silver nanoparticles have been used in a variety of biomedical applications in recent
years. Plant-derived drugs have risen in popularity in recent years as a result of their potential
efficacy and absence of side effects [9]. Furthermore, they are said to be more beneficial to the
human body than modern synthetic drugs [11]. In reality, there is a pressing need to better
understand and investigate the effects of plant-derived medications. Kesum is a common plant
from the Polygonaceae family that is frequently used in Asian cookery, particularly in Malaysia.
Although the phytochemical components of this plant have been identified, the chemicals'
lowering potential for the production of silver nanoparticles has yet to be investigated. As a
result, this invention is concerned with the biogenic manufacture of silver nanoparticles
utilising kesum leaves extract as a reducing agent, and it might be utilised to treat antibacterial
wound healing.

INNOVATION DEVELOPMENT

Silver nanoparticles were created via a green biosynthesis approach using kesum leaf
extract in the SILVERN cream. In the creation of silver nanoparticles, kesum leaf extract acts
as a green bioreducing agent. The procedure is environmentally friendly since kesum leaf
extract, a plant extract, replaces the usage of a harmful chemical reducing agent. SILVERN
cream has been demonstrated to destroy a variety of pathogenic bacteria as well as heal wounds.
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Experimental results from in vitro antibacterial assays, human skin cell culture, and in vivo
animal testing [12] support this efficiency. As a result, SILVERN cream can be utilised as a
topical antibacterial wound healing agent. Figure 1 depicts a SILVERN product and how the
cream should be applied to the skin.

Figure 1: Picture of SILVERN and how it can be applied on our skin

The claims in the IPR support the product's originality, novelty, and uniqueness. This
product is protected by two copyrights. First, the copyright (LY2020004347) is for an enhanced
AgNP biosynthesis process using kesum (Persicaria odorata) leaf extract. Another copyright
application has been filed for the antibacterial wound healing activity of biosynthesized silver
nanoparticles utilising kesum extract (LY2021E05078). Due to the sustainable and green
synthesis technique, SILVERN is significantly cheaper and safer for humans than other silver
nanoparticles. SILVERN also performs two roles at the same time: antimicrobial and wound
healing.

Because it was built based on multiple research projects, it has a high level of originality.
The results of the experiment have been published in our publication [12]. SILVERN as an
antibacterial wound healing agent is founded on a strong scientific principle in which the
synthesis method of silver nanoparticles has been modified in the laboratory to obtain the best
synthesis conditions, including a shorter synthesis time but a higher yield. The physicochemical
properties of the biosynthesized silver nanoparticles are subsequently validated using numerous
high-end instruments. Because the silver particles are so tiny, characterisation is critical to avoid
particle aggregation or agglomeration (Figure 2). Figure 2 shows how the manufacturing of
silver nanoparticles has been optimised in the lab (a). The yield of the optimised silver
nanoparticles was then determined using a spectrophotometer, as shown in Figure 2. (b). Figure
2(c) depicts the morphology of silver nanoparticles, which are spherical in shape and range in
size from 5 to 20 nm. Figure 2(e) indicates that silver nanoparticles have a significant
antibacterial activity against two harmful microorganisms. The biosynthesized silver
nanoparticles' in vitro cytotoxicity and in vivo wound healing activities were tested to ensure
the product's usefulness. In terms of human cell toxicity, SILVERN has a low toxicity, as seen
in Figure 3. (f). In vitro and in vivo wound healing activities demonstrated that SILVERN can
heal the wound faster, as shown in Figures 3(g) and 3(h). As a result of these findings, it may
be concluded that the SILVERN product can be employed as an effective antibacterial wound
healing agent.
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Figure 2: Characterization results of the biosynthesized silver nanoparticles. (a) colloidal
silver nanoparticles formation based on different periods, (b) UV-Vis spectra, (c) scanning
electron microscope (SEM) and transmission electron microscope (TEM) micrographs of the
silver nanoparticles, (d) particle size, and (e) antibacterial activity of silver nanoparticles [12].
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Figure 3: In vitro and in vivo analyses of silver nanoparticles: (f) cell viability, (g) scratch
assay, and (h) in vivo wound healing assay on rat.
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Because Malaysia is a tropical country with high humidity and temperatures, germs can
grow easily on a variety of surfaces, including human skin. According to the Malaysian
Ministry of Health (MOH), 15 percent of Malaysia's 3 million diabetic residents would suffer
lower limb ulcers and wounds [13]. This number is expected to rise gradually, with an alarming
7 million adults in Malaysia impacted by diabetes, both diagnosed and undiagnosed, by 2025
[14]. The utilisation of kesum extract to biosynthesize silver nanoparticles will unlock new
knowledge and technologies about other native plant herbs that may be used to synthesise AgNP
and employed as an antibacterial wound healing agent.

In the forecast period, 2021-2028, the global wound care market is expected to increase
at a CAGR of 6.1 percent, from $15.84 billion in 2021 to $24.01 billion in 2028.
(www.fortunebusinessinsights.com). From 2020 to 2027, the global silver nanoparticles market
is expected to increase at a CAGR of 15.7 percent, from $1.8 billion in 2019 to $4.1 billion in
2027. (www.alliedmarketresearch.com). The global antimicrobial additives market was
estimated to be worth $4.7 billion in 2020, rising to $9.3 billion by 2030, with a CAGR of 7.1
percent from 2021 to 2030. (www.alliedmarketresearch.com). Silver nanoparticles, wound and
antimicrobial agents have a favourable trend and a large market, indicating that SILVERN as
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an antibacterial wound healing agent will be in high demand in the near future. Because of the
COVID-19 pandemic, everyone is looking for an antimicrobial agent that can inhibit microbial
growth and promote a healthy lifestyle.

Because wound care and antimicrobial products are intertwined, the market for both is
enormous. As a result, combining the antibacterial and wound-healing properties of
biosynthesized silver nanoparticles with plant extract is appropriate for this market.
Furthermore, the biosynthetic approach to silver nanoparticles can cover a portion of the global
silver nanoparticles market while also being more environmentally friendly and sustainable.
Due of the COVID-19 pandemic, biosynthesized silver nanoparticles are also a solution to fulfil
the rising demand for antimicrobial agents. To attain Technology Readiness Levels (TRL) 6 to
TRL 9, the next step in the commercialization process is to seek precommercialization funding.

The SILVERN product for topical antibacterial application has reached TRL
(Technology Readiness Level) stage 5 because the prototype was verified in the lab utilising in
vivo investigations. As a result, in order to attain TRL 6 to 9, qualifying for a
precommercialization fund is a high priority (development and deployment). The
precommercialization fund will cover large-scale manufacturing in order to cut costs and gain
Ministry of Health approval (MoH). The SILVERN product for wound healing, on the other
hand, is presently at TRL3, and more preclinical and clinical testing is needed. To reach TRL4
to TRLY, precommercialization funding is also required to ensure that the product can be
approved by the Ministry of Health.

SILVERN has a minimal manufacturing cost due to easy preparation processes that do
not require chemicals, significant energy, or waste. Plant extract is used in the biosynthesis
process, which is abundant in Malaysia and neighbouring countries such as Indonesia and
Thailand. Experimental in vitro and in vivo research have revealed that the substance has
immediate effects with excellent antibacterial and wound healing activity. Based on in vitro
cytotoxicity and in vivo animal tests, the SILVERN is likewise safe for human skin, with no
signs of skin irritation. The inclusion of silver nanoparticles, an inorganic antibacterial agent
that prevents bacteria and other microbes from growing in the product, keeps the product stable
for longer.

SILVERN inhibits bacterial growth in the wound region, preventing the wound from
worsening. The preventative technique can help to keep bacteria from spreading throughout the
community. Aside from that, the prevention technique can help the low-income community
avoid greater care costs for infected wounds. By using kesum extract as a bioreducing agent for
silver nanoparticles, water pollution caused by chemical reduction agents can be avoided. The
use of biosynthesized silver nanoparticles is a green and long-term solution that can benefit our
community.

Competitor of SILVERN is the antimicrobial or wound healing products at the clinics or
pharmacies such as Betadine cream, guardian antiseptic cream and Bepanthen cream. Table 1
compares SILVERN with its competitors in the market. Betadine cream contains water soluble
iodine, which can stain our cloth, as opposed to SILVERN cream, which is safe to use on skin.
Because of its chemical composition, chloroxylenol and chlorhexidine in the most antiseptic
cream have side effects such as skin irritation, itching, and other unpleasant skin consequences.
SILVERN contains silver nanoparticles along with bioactive substances from plants that are
safe for humans, as opposed to normal commercial silver nanoparticles. The SILVERN can be
employed as an antibacterial agent in the future, as well as antifungus, antiviral, antibiofilm,
and other applications.
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Table 1: Comparison with competitor

Product image Product Active Product
name ingredient feature Issue
== SILVERN | Biosynthesized | Proven to No skin
Cream silver kill bacteria, | irritation, no
nanoparticles safe to color stain,
human and safe to the
can treat cells
wound, and
it can
rejuvenate
the skin
[POVIDONE-ODINE - Betadine Povidone- Proven to Not proven to
"E““" e D Cream iodine water | kill bacteria heal the
» U= soluble- and other wound.
ointment microbes Yellowish
stain that hard

to be removed.
Guardian Chloroxylenol Guardian Chloroxylenol

Antiseptic 0.3%w/w, antiseptic | has side effects
Cream Triclosan cream is a such as skin
0.3%w/w dual irritant, and

protection | highly toxic to
against fish and cats.

infection. It

is suitable
for cuts,

abrasions,

minor burns
& wounds
Bepanthen | Chlorhexidine Specially Chlorhexidine

First Aid Kit | hydrochloride | formulated topical side

' Bepanthen =

Cream to help effects include
protect severe
wounds and burning,
fight itching, or
infection redness;
whilst blistering or
soothing peeling
damaged
skin

CONCLUSION

SILVERN is an alternative treatment for treating bacteria-infected wounds or
preventing bacterial growth in the wound region. The invention's originality derives from
the use of kesum leaf extract in the manufacture of silver nanoparticles. The invention is
also founded on a strong scientific methodology that has been validated using
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characterisation techniques, in vitro antibacterial and cell assays, and in vivo animal testing.
The product has a large market, and it is believed that it will be able to replace several
commercial wound healing and antibacterial products.
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ABSTRACT

Due to the limitation of Open and Distance Learning (ODL), students encountered difficulties
to practice English language, especially speaking skills as they would require ample amount of
speaking practices outside of the classroom. Moreover, students find that the speaking
component in MUET is the most difficult component and the number of practices in class is
not sufficient for them to prepare themselves for MUET. C.A.K.A.P. (Communication
Kickstart Pro.) is an innovation created to help foundation students in UiTM to practice the
English language with other students virtually as well as receive curated help from experienced
lecturers for tips and tricks to improve on their speaking skills. This innovation’s main objective
is to create a platform for the students in foundation studies in UiTM to interact with one another
in a MUET setting. As students in foundation studies are not widely exposed to the setting of
MUET, this platform will act as a platform to help students practice individually as well as in
groups. C.A.K.A.P. is looking forward to expanding as a go-to platform and helping students
across Malaysia in improving their speaking skills in preparation for the MUET speaking test.

Keywords: MUET; speaking skills; e-learning
INTRODUCTION

The Ministry of Education has initiated the Malaysian University English Test (MUET)
as a compulsory requirement for public universities and colleges admission to ensure the
students meet the minimum level set for their language proficiency in English.
Correspondingly, Universiti Teknologi Mara (Ui'TM) would also use MUET as a measure for
their students’ English competence to be placed in certain academic programmes depending on
their results for MUET. This is aligned with the objective of MUET by the Malaysian
Examination Council [4] to measure the English language proficiency of candidates who intend
to pursue first degree studies in order to help institutions make better decisions about the
readiness of prospective students for academic coursework, and about their ability to use and
understand English in different contexts in the environment of higher education. Hence, it is
shown that MUET is a substantial indicator of their English language proficiency which enables
them to enrol on their desired course [3]. However, despite learning English for 11 years from
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primary school to secondary school, the younger generations still have issues in mastering the
English language skills, specifically in speaking skills. Schools have been focusing on essay
writing to prepare them for the examination which resulted in many students being able to write
in English but their ability to communicate fluently outside of classroom settings is impeded
due to the main focus on the writing format and point elaborations [8].

Moreover, with the pandemic that has been going on for three years, most of the
institutions are conducting their classes in ODL mode where virtual classes are conducted
which includes UiTM. Due to the limitation of ODL, students also encountered difficulties to
practice the English language, especially speaking skills as they would require an ample amount
of speaking practice outside of the classroom. In addition, students find that the speaking
component in MUET is the most difficult component and the number of practices in class is
not sufficient for them to prepare themselves for MUET as they would have to concentrate on
the other aspects of the language skills as well [5]. Hence, they would have to find other
alternatives to enhance their speaking skills. Thus, we have created one of the easiest and most
user-friendly alternatives for the students to practice and develop their speaking skills,
especially for MUET which is the C.A.K.A.P. (Communication Kickstart Pro.). C.A.K.A.P is
a prototype website with the main objective to act as a speaking platform for Centre of
Foundation Dengkil Campus students in enhancing their MUET speaking skills. It would be
beneficial for the students as it is a platform that could help them to practice their speaking
skills as the platform provides extensive practices not only with their fellow peers but with
students from other programs and able to have an online consultation with our consultants.
Moreover, news updates on MUET, speaking tips and other information related to speaking
will also be available on the platform.

INNOVATION DEVELOPMENT

C.A.K.AP. is an innovation that is aiming to encourage and motivate students in
practising the English language during the ODL mode. Hence, this website is created to become
a platform where Foundation students can practice with other students from different faculties,
keep themselves updated with the MUET examination schedule, and provide speaking tips and
samples for their own references.

For the students to be a part of the C.A.K.A.P community and have access to the services
that we provide, they would have to register/sign up and log in to the website. Figure 1 shows
how the students can register for the website.

LogIn

Figure 1: Registration via website

The interface of the website is user friendly and built for the students to have easy access
to the MUET information, MUET speaking guidelines and book online the services and other
information and activities on the website. Figure 2 shows the details of the website’s interface.
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Figure 2: The website’s interface

Focusing on the three main headings — MUET, SPEAKING and BOOK ONLINE. For
the MUET header, the students can find MUET examination details as follows:

1) Information about MUET; MUET schedule 2022, MUET fees and the registration
process.

2) Explanation on MUET Examination Type; MUET on Demand (MOD) and MUET
Exam

3) Explanation on the 4 components of MUET, the scores and percentages

The SPEAKING header consists of the information on the speaking component for
MUET. The details are as follows:

1) MUET Seating

2) Part 1 (Individual Presentation) & Guidelines for Part 1
3) Part 2 (Group Discussion) & Guidelines for Part 2

4) Tips (Speaking Tips in MUET)

5) Question Sample

The BOOK ONLINE header consists of the services provided for the students and they
would be able to book it online according to the time that they prefer based on the schedule that
the consultants have come out with. The details are as follows and in Figure 3:

1) Speaking Online Learning Course
2) Speaking Private Consultation

3) Online Speaking Group Practice
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Figure 3: The BOOK ONLINE

The main objective for the development of the website prototype is to provide the students
with extensive speaking practices for their MUET speaking component for free. However, the
website would also provide speaking online courses and private consultation to the students at
a reasonable price.

COMMERCIAL POTENTIAL

The Fourth Industrial Revolution (4IR) has impacted how we live, work, and
communicate as the education realm has witnessed a very significant change from traditional
learning to technology-based learning [2]. However, it is also in line with the trend of student
learning that shapes education today when the pandemic outbreak hits worldwide and
technology-based learning is optimised during the ODL session. Hence, 21st-century learning
requires teachers to dominate 4IR to make the teaching and learning process more appealing
and convenient to new millennials. Developing an effective tool for language learning
specifically for speaking practices is imperative to match with the current methodology of
teaching and learning, especially for MUET speaking component. This is because students need
ample practise to familiarise themselves with the technique of the MUET speaking component.
We have come across many applications and tools to improve speaking skills but all are not
specifically looking into the MUET speaking component. Taking this fact into account, public
universities and colleges should invest in this C.A.K.A.P web development so they can
comfortably meet the needs of their tech-savvy users — the students. C.A.K.A.P.
(Communication Kickstart Pro.) as a prototype website plans on encouraging UiTM Foundation
students to practise the English language with other students in a manner that allows the
students to practice with MUET style questions and manner. It also aims to become a platform
where UiTM Foundation students can interact with one another in a MUET Speaking setting.
Alongside the curated comments and ways to improve the students’ speaking skills, the users
of this website will also be receiving MUET speaking tips that would be helpful for the students.
This prototype website understands the students’ needs and is developed as a solution that can
produce optimum results in catering to students. Technology keeps evolving and creating
innovative ways to be implemented in the learning process [1]. Hence, as the innovation grows,
C.A.K.A.P. aims to grow bigger and be helpful for Ui'TM students not only from Foundation
Studies in UiTM Dengkil but available for other faculties and campuses across Malaysia with
more experts on board to share more knowledge to help the students improve in MUET
speaking component and speaking skills in general.
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CONCLUSION

In conclusion, the development of C.A.K.A.P will fulfil the objective to prepare the
students for their MUET speaking test by providing extensive exercises for them to do
outside of the classroom settings. They can opt for other services such as personal
consultation if they would like the consultant to evaluate them and help them to improve
their speaking skills. As this platform is still a prototype the innovators would definitely
want to come out with the final product with more intensive and comprehensive activities
for the C.A.K.A.P community. C.A.K.A.P. is looking forward to expanding as a go-to
platform and helping students across Malaysia in improving their speaking skills in
preparation for MUET speaking test
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ABSTRACT

Hydroxyapatite, a popular and well-known bioactive substance with a composition similar to
human bone and also used as a skin care product, has several disadvantages. Hydroxyapatite is
fragile and has a low tolerance to fatigue. Because of its limited reactivity with damaged bone,
it cannot be directly implanted in a fracture bone. Incorporating it into silica aerogel networks
is the greatest technique to improve its quality. Aside from that, silica-based substance is a well-
known bioactive material for skin rejuvenation and repair. As a result of the synergistic effects
of hydroxyapatite in silica aerogel networks, cell growth can be boosted. It's difficult to
incorporate hydroxyapatite into silica networks, and the ratio of these materials needs to be
tuned before it can be used for human purposes. Our researcher, on the other hand, has perfected
the preparation technique and element ratio of hydroxyapatite and silica aerogel for use as a
bioactive material. The invention relates to a method of generating hydroxyapatite-incorporated
silica aerogels (SOOTHE), in which the material is prepared utilising an aqueous colloidal sol-
gel approach with rice husk ash as a low-cost silicon source. The addition of hydroxyapatite
(Bone mineral) to a silica aerogel was discovered to improve the silica's bioactivity. SOOTHE
can be utilised for a variety of health and medical applications, including wound healing, tissue
regeneration, skin rejuvenation, and bone implants, among others. Our invention's findings are
based on substantial scientific evidence that SOOTHE enhanced human cells (skin and bone
cells) in vitro while remaining non-cytotoxic and improving biomineralization (bioactivity).
SOOTHE can be used as an alternative to existing rejuvenating silica-based skin-soothing
products such as Dermatix.

Keywords: Silica aerogels; hydroxyapatite; skin rejuvenation; bioactive material
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INTRODUCTION

Hydroxyapatite has received a lot of attention as an alternative biomaterial for skin and
bone tissues. Hydroxyapatite has been used in the creation of numerous face rejuvenation and
cosmetic products due to its filler lifespan, biocompatibility, and non-migratory qualities [1].
This biodegradable substance promotes fibroblastic infiltration into soft tissues like the dermis,
causing cells to generate their own collagen [2]. However, existing hydroxyapatite has a number
of flaws, including poor mechanical characteristics and brittleness with low fatigue resistance
[3-5]. The poor bioactivity of hydroxyapatite stoichiometry is due to its strong chemical
stability [6]. It has a slow reaction time and integrates with cells [7]. This could result in a
lengthier rehabilitation period for the patient [4]. As a result, altering and embedding
hydroxyapatite onto support materials like silica-based materials could improve mechanical
strength, tissue restoration rate, and quality.

Compared to other organic systems such as micelles, liposomes, and polymeric
nanoparticles, silica modified hydroxyapatite synthesised using the sol-gel process displayed
good biomaterials system for implant technology, according to Balamurugan et al. [8] and
Ravarian et al. [9]. Based on the composition of integrated silica, the sol-gel approach was able
to manufacture multiphase hydroxyapatite with improved biological response and crystalline
degree [10,11]. However, it is unclear if the silica included in the hydroxyapatite structure is
partially or totally swapped with the phosphorus. The chemical composition of silica modified
hydroxyapatite is unknown. As a result, developing a new generation of silica modified
hydroxyapatite composites requires a simple and direct sol-gel ambient condition synthesis
process.

The sol-gel method is a well-established method for the synthesis of silica modified
hydroxyapatite that has been shown to outperform other methods [12-14]. The capacity of the
sol-gel technology to produce pure and homogeneous products at low temperatures has led to
its widespread use [15,16]. The most fascinating aspect of the sol-gel technique is the ability to
control the composition and microstructure of the materials at the molecular level, as well as
the ability to shape them at room temperature, such as by casting bulk gels in precision moulds,
spinning fibres, or dip coating thin film [17]. As a result, the sol-gel technique could be a viable
alternative to traditional ceramic production methods, which involve shaping granules into
shapes and then densifying them at temperatures close to their liquid state [18].

The invention relates to the use of a sol-gel and ambient pressure drying approach to
create silica modified hydroxyapatite by adding hydroxyapatite into silica aerogels networks.
As aresult, this invention permits the development of new potential alternative biomaterials for
soft and hard tissue engineering applications. Because of a variety of factors, including its
unique structure, inertness, and stability, silica aerogels were chosen as a support system for
hydroxyapatite in this innovation [19]. In a previous study [20], we discovered that using the
sol-gel ambient pressure drying process to produce silica aerogels from rice husk ash enhanced
the cell survival of human dermal fibroblast cells in vitro. Silica aerogels are intended to
improve hydroxyapatite's bioactivity and biofunctionality. Silica aerogels have several desired
and distinctive features in biomedical applications [20] due to their amorphous microstructure,
which comprises of nano-sized pores generated from connected particles and extremely low
heat conductivity [21].

51



CREATI@NS de UITM
5 'w Nu». ~(y !»{mﬂnq/v:(‘r'xkv e

INNOVATION DEVELOPMENT

The invention is a silica aerogel incorporating hydroxyapatite that is a novel and
improved bioactive material (SOOTHE). The concept of integrating hydroxyapatite particles in
manufactured silica aerogel networks by an aqueous colloidal sol-gel procedure employing rice
husk ash as a cheap silicon source is the uniqueness of this invention. SOOTHE has the ability
to stimulate the growth of normal human cells in vitro, including skin (fibroblast) [22] and bone
(osteoblast) [23] cells, without causing cytotoxicity. SOOTHE is a biomaterial that may be used
to rejuvenate and mend human skin, as well as a wound care product and an alternative
biomaterial for bone implants. SOOTHE is a powder-based skin rejuvenation product that
potentially replace silica-based gels and creams. The basic principle of SOOTHE is depicted in
Figure 1. The SOOTHE comprises HAESA, a wound healing agent [22] as well as a resorbable
bone implant [23].

HAESA: Wound Healing Agent HAESA: Resorbable Bone Implant
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*Incorporation of hydroxyapatite in silica

Figure 1: The concept of fundamental findings for SOOTHE development

The process of producing hydroxyapatite incorporated silica aerogels via an aqueous
colloidal sol-gel technique has been submitted for copyright (LY2016003397). The ability of
this invention to boost the bioactivity of silica and hydroxyapatite, as well as the growth of
normal human cells in vitro, is also a unique feature. Current commercial materials are either
hydroxyapatite or silica-only, but our idea is a hybrid of the two materials. Unlike existing
commercial products, which are in the form of cream or gel, our product is in the form of
powder. The powder form of the substance is more effective than other forms because it may
be used right away without the need for any additional preparation. Currently available
commercial products are either hydroxyapatite or silica-only, however our concept combines
the two elements in one product. In contrast to existing commercial products, which are in the
form of cream or gel, our product is in the form of powder. The powder version of the substance
is more effective than other forms because it may be utilised without any additional chemicals.

At the nanoparticle level, the product is a mixture of two bioactive materials:
hydroxyapatite and silica. Because the manufacturing technology is new, other useful bioactive
elements or active compounds could be incorporated into the silica aerogel network. The
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bioactivity of the product is increased as a result of this combination, and it overcomes the
disadvantages of these two materials, such as decreased cell proliferation and difficult
resorption. The substance is in powder form and can be applied directly to human skin, which
could lead to a new market segmentation of similar goods as compared to gel and cream-based
solutions.

The idea was discovered using sound scientific concepts, and it began as a theory that the
silica aerogel could be combined with diverse components to improve its activity. We
conducted a comprehensive investigation, beginning with the fabrication and characterisation
of the materials and concluding with the use of multiple high-end instruments to prove the
structure, elemental composition, and morphology of the synthesised materials. The produced
substance is next tested in vitro for viability and proliferation against normal human dermal
fibroblast and normal human osteoblast cells. The scientific data has been presented at various
conferences and has been published in a few reputable journals [22-23]. The material is a
cutting-edge application of a sol-gel process for inclusion of any materials inside the silica
aerogel networks. Figures 2 and 3 show some important results that we obtained from our
experiments.

Figure 2: Morphology of SOOTHE showing nano-spherical particles with amorphous
structure widely distributed on highly ordered crystalline micro-rod of the hydroxyapatite

HSF 1184
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Figure 3: Cell proliferation analysis of SOOTHE against skin cells in vitro
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The benefits of SOOTHE includes its ability to solves various drawbacks of
hydroxyapatite such as poor mechanical properties and brittles with poor fatigue resistance and
limited bioactivity. It enhances bioactivity of hydroxyapatite and silica-based products such as
enhanced cells growth, cells proliferation and biomineralization. Other benefits include, the
preparation that involves a sol-gel technique in which the preparation method forming pure and
homogenous products at a very low temperature. SOOTHE has various application mainly for
rejuvenating and repairing human skin, as wound care product and biomaterial for bone
implant. The application of SOOTHE to the patient could reduce high cost of skin repair and
bone implant since it can regenerate the cells and eventually proliferate tissues.

The majority of comparable products are imported from other countries and sold and
available in pharmacies. The preparation of the material using the sol-gel process is not
commonly employed in Malaysia. As a result, the creation of SOOTHE will improve
knowledge of the sol-gel process on a broad scale. The powder form of a product for
rejuvenating and mending skin is also new to the Malaysian market, as users previously relied
on traditional plant-based products for this purpose. SOOTHE is made using the sol-gel process,
which may be done at room temperature and at normal pressure. Because SOOTHE has a
combination of hydroxyapatite and silica aerogel, it has the potential to improve cell
development when compared to a single substance. SOOTHE may be made at a minimal cost
because the basic ingredient, rice husk ash, is acquired from agro-waste. Because it can be
directly applied to human skin, using SOOTHE in powder form is more convenient for the user
than using other products that are based on cream or gel. SOOTHE can be sold in a new skin
rejuvenation and repair market segmentation.

SOOTHE has the potential to be employed as a bioactive material for soft and hard tissue,
such as human skin or bone implants, based on our proof of concept. SOOTHE can thus be
manufactured locally using the sol-gel process at ambient pressure, and the product can be sold
by putting it in a cosmetic container for skin rejuvenation and restoration. SOOTHE can also
be used as an active ingredient in cosmetics, facial washes, and as a bone implant filler. Before
it can be utilised for human purposes, the product must be registered in the NPRA (National
Pharmaceutical Regulatory Agency) system (https://www.npra.gov.my/). After it has been
registered under NPRA, the commercialization approach will be done by securing
precommercialization fund such as from MTDC, Platcom Venture or Joint Venture with
suitable investor.

The global market for skin rejuvenation has been steadily growing since 2012, according
to Persistence Market Research (www.persistencemarketresearch.com/market-research/skin-
rejuvenation-market). According to this analytical research analysis, the trend is predicted to
continue in the future years, with the worldwide skin rejuvenation market expected to rise at a
high CAGR of roughly US$ 2.2 billion by the end of the forecasted year. Microdermabrasion,
chemical peels, dermabrasio, IPL photo rejuvenation, ablative lasers, and other techniques are
popular in this industry. According to www.marketsandmarkets.com, the biomaterials market
is expected to grow at a CAGR of 14.5 percent between 2019 and 2024, reaching USD 207
billion from USD 105 billion in 2019. The biomaterials market is being driven by factors such
as increased finances and grants from government organisations around the world for the
development of innovative biomaterials, expanding demand for medical implants, and the rising
incidence of cardiovascular illnesses.

According to a market survey, the market for skin rejuvenation is focusing more on
surgery and laser techniques, which can have long-term negative effects on human skin. As a
result, SOOTHE provides a unique method for users to apply this product directly to their skin.
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Furthermore, SOOTHE in powder form is placed inside a cosmetic container to make it more
appealing to the user and easier to apply and transport this product anywhere and at any time.
The business plan will include a new market segmentation, skin rejuvenation in the form of
powder, as well as active ingredients that can be used in other cosmetic products.

SOOTHE's main competitors are existing skin rejuvenation and repair products based on
silica and hydroxyapatite. QSilica colloidal liquid is an example of a silica-based product that
can be used to promote the normal growth and function of connective tissue, hair, skin, nails,
and joint cartilage. Another silica-based product is Dermatix Acne Scar, which is a gel that
combines silicon, Vitamin E, and antioxidant ingredients to soothe and moisturise skin.
Omyaskin is an example of a hydroxyapatite-based product that improves the effectiveness of
sebum absorption and skin feel while also easing the manufacturing process. SOOTHE is
superior to these existing products because silica is combined with a well-known bioactive
material, hydroxyapatite, which can enhance cell growth when compared to silica alone.

CONCLUSION

SOOTHE is a product that can be used to revitalise the skin. The product development
is based on very strong scientific principles, and the results of experiments have been
reported in peer-reviewed journal articles. SOOTHE is a skin rejuvenation product that is
available in pharmacies and clinics. Because everyone is interested in healthy and beauty
products these days, the market for this product is enormous.
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ABSTRACT

ATOM is an acronym for A Team of Mathematicians which has created the innovation
"Module: Click and Mathsup". This innovation is a combination of continuous training, self -
learning and leveraging technology. Mathematics learning requires constant drills and
specialized guidance from the instructor. Yet the new learning norm has changed teaching
strategies to digital and virtual. This has sparked the idea for researchers to create a "Module:
Click and Mathsup". The objective of this innovation is to improve students' mastery in
answering UPS and PSPM questions, which the main tests and examinations in
matriculation. Next is to create self -learning resources for students. This innovation was
planned early from the construction of the module to the video of the solution one by one which
is linked in the interactive module. Students would value self -directed learning more and this
has increased students’ motivation towards learning even in digital learning. ATOM: Click and
Mathsup has been widely used at the Kelantan Matriculation College and received good
responses and has become a main digital reference source among students and lecturers. In
conclusion, the innovations of ATOM: Click and MathsUp have had a tremendous impact on
Mathematics teaching and learning strategies and changed the quality of students’ self-
learning. ATOM is planning to be commercialized, but the Movement Control Order (MCO)
limits the process. However, the researchers continue to update and refine the Module: Click
and Mathsup to be continued in the future and shared to all Matriculation Colleges in Malaysia

Keywords: ATOM; Click and Mathsup; self-learning; digital; interactive
INTRODUCTION

Since March 2020, the Education system in Malaysia has undergone various changes and
improvements to ensure that teaching and learning sessions continue. Various policies and
recommendations have been implemented so that it is in line with the introduction of learning
in the new norms.

On 23 January 2021, Datuk Seri Mahdzir Bin Khalid, through an interview with Utusan
Malaysia expressed his concern regarding the challenges of online education. He has shared
several suggestions for the improvement of online teaching and learning, one of which is non -
real time online learning such as Google Classroom and Telegram. This aims to reduce the
concerns of educators, students and parents regarding the issue of poor internet access.

Looking at the reality of teaching and learning in matriculation that has the same
problems as in school, our innovation group took the initiative to introduce an innovation that
not only promotes 21st Century Education (PAK 21) that is student-centered but has also
integrated it with current issues of learning new norms. ATOM: Click & Mathsup is the effort
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of a group of researchers who are lecturers from the Mathematics Unit of Kelantan
Matriculation College.

Problem Statements

The following are some of the problems identified before the innovation was
implemented:

(i) Face to face learning cannot be conducted due to COVID-19 pandemic.
(i1) Students need to go through self-study process.
(ii1) Limited learning platform.
Objectives
The objectives of this innovation are:
(i) To improve students’ competence in answering exam questions.
(i1) To create self-learning resources for students.

(iii)) Making use of the advancement in technology to benefit students in every way
possible.

Mainly, to boost their excellence.
INNOVATION DEVELOPMENT

After identifying the problems and listing the objectives, the researchers have designed
the ATOM: Click & Mathsup innovation that targets Kelantan Matriculation College
students. The innovations are as follows:

(1) UPS and PSPM training questions of 18 sets (Mathsup Set).

The interactive question set is distributed in hard and soft copies to students. Students can
answer a given set of questions to improve and reinforce the level of mastery in the Mathematics
subject they have studied.

The interactive question set in the form of a soft copy facilitates students ’access to
practice at any desired time.

The interactive question set in the form of soft copy can make it easier for students to
share with other students quickly by passing through online mediums such as WhatsApp,
Telegram and others.

An interactive question set in the form of a soft copy can help students to have a
discussion of difficult questions through an online medium.

(i1) An upgraded interactive answer set by embedding solution methods through videos
recorded by researchers on YouTube.

Students can repeat to watch the video solution provided on YouTube as needed.
59



'g s CREATI®NS de UiTM
B TEKNOLOG INTE on cARNvAL 202
@ MARA f,»mr.(., fwm./nq/vo(r Frosdecige

Students can access the interactive answer to review the solution method any desired
time.

The interactive answer sets make it easy for students to share with other students quickly
by passing through online mediums such as WhatsApp, Telegram and others.

Solution suggestions videos provided on YouTube, can help students in self-learning.

The use of ATOM: Click & Mathsup is very practical and easy for students to
access. Students simply need to click on the link provided by the lecturer and continue to be
able to access the practice questions as well as the suggested solution answers. The diagram
below shows the steps of using ATOM: Click & Mathsup.

CLICK ON 7 TOWATCH THE SOLUTION,
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i : ;
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Figure 1: Steps of using ATOM — Click & Mathsup.
COMMERCIAL POTENTIAL

In order to use the ATOM: Click & Mathsup material that has been conducted, students
only need to do a few very simple steps. After obtaining the link of the interactive training
document provided by the lecturer, students can directly access the training as well as the
suggested solution video of the answer. In addition, the ATOM: Click & Mathsup interactive
exercises and videos facilitate student to do self -revision as these interactive exercises provide
a direct link to each question for a solution suggestion video. Students only need to have a
device such as a mobile phone or laptop as well as an internet connection to use the ATOM:
Click & Mathsup innovation to help students revise.
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EFFICIENCY/EFFECTIVENESS

Save Time

Through this innovation, the interactive mind map provided helps students review the
subject of Mathematics thoroughly for each topic. These complete, engaging, and user -friendly
notes save students time to reinforce their understanding after class and refer to any problems
when answering questions because everything is available at their fingertips with just one click.

Cost Savings

ATOM: Click & Mathsup is completely digital with no setup and usage costs. The set of
practice questions and interactive answers provided on the YouTube site can be accessed
repeatedly as the average mobile network has an unlimited plan for YouTube.

Increase Productivity

This innovation increases student productivity when implementing self-learning. When
faced with the challenge of totally online learning, easily accessible materials like ATOM: Click
& Mathsup lift their spirits and give them the confidence to keep trying and not give up easily
especially when answering questions. Students will be more independent, continue to review
and have a high interest to keep trying as well as have the initiative to discuss with the lecturer
if they have any problems or confusion.

Providing Real Benefits

The real benefits of this innovation can be seen from the increase in PSPM results of
Kelantan Matriculation College students for the subject of Mathematics.

Analisis Pencapaian Responden

Figure 2: Respondent achievement analysis
Provide Customer Satisfaction/Stakeholders

Through the questionnaire conducted, the average student is very satisfied and happy with
the benefits derived from the innovation of ATOM: Click & Mathsup.
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Figure 3: Questionnaire
SIGNIFICANT/RELEVANT

ATOM: Click & Mathsup. has a far -reaching impact on the educational community as a
whole. This is because Mathematics is a subject that is universal and transcends any
discipline. Coinciding with a pandemic era that limits our face-to-face movements and
activities, technology driven innovations that resemble face to face interaction are sorely
needed. ATOM: Click & Mathsup adopting such a concept is the right innovation to be cultured
with the current situation. Thus, the use of ATOM: Click & Mathsup will have some impact on
the educational community at the National and Institutional levels in particular.

Starting with the lowest impact, at the matriculation level, ATOM: Click & Mathsup
innovation becomes an important element in being a guide and tool for students to do revision
effectively. With the speed of just a few seconds, students can make references to questions that
cannot be answered. Students will be given interactive guidance with complete descriptions and
videos. ATOM: Click & Mathsup focuses on coaching selectively without the need for students
to watch long and boring videos. As a result of the advantages of ATOM's innovation in terms
of accessibility, students' motivation to learn Mathematics can be improved more
effectively. At the same time, it leads to improved student performance in exams and quizzes.

Meanwhile, at the national level, ATOM's innovation has been utilized by Matriculation
college students in Malaysia. The Youtube Channel which broadcasts question-solving
broadcasts by the ATOM group has received thousands of visits from matriculation students
across Malaysia. In addition, ATOM innovations are also benefited by school students, as the
issue of ATOM content is comprehensive and equally relevant for the benefit of students taking
Additional Mathematics subjects at the secondary school level. With the widespread use of
these ATOM innovations, the greater the impact that can be felt by ATOM: Click & Mathsup
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users. At the international level, ATOM: Click & Mathsup is looking for opportunities to
expand its influence even more widely.

Based on the huge potential on this innovation, the members of the ATOM group agreed
to create intellectual property protection against the ATOM innovation: Click & Mathsup. This
innovation was registered with MyIPO on 2 August 2019. This innovation project has also been
disseminated nationally and internationally with various parties including:

(i) International University Carnival On E-Learning (IUCEL) 2021.
(ii) Kelantan International Learning & Innovation Exhibition 2021 (KILIEX 2021).
(1i1) Pre- University Malaysia Innovation Competition 2021.
(iv) International Digital Innovation and Invention Challenge 2021.
Appendix: https://sites.google.com/view/atommathkmkt/home
CONCLUSION

The COVID-19 pandemic hit the whole world and caused the closure of most sectors
including the education sector to combat the spread of the virus. Therefore, most of the
learning and teaching sessions were conducted online. Along with the advancement of
technology and internet access, various initiatives are taken by educators to make the
learning and teaching sessions a success.

Easy access to Mathsup module is also one of the factors that can help students to
improve their understanding and skills in solving a given problem. In addition, the set of
interactive answers through video using the YouTube platform can also be used as reference
material for students to review in preparation for the Peperiksaan Semester Program
Matrikulasi (PSPM).

In conclusion, the whole process of effective learning and teaching needs to go
through the thorough involvement of students and lecturers. Therefore, the role of the
lecturer to provide appropriate teaching materials can help students to improve
understanding in the subjects studied. Practice question sets and interactive answer sets are
a complete set that can be used as learning aids for students to make the learning process
effective as well as to help students in implementing learning independently.
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ABSTRACT

Generally, most postgraduate students failed to conceptualise their research topic visually.
Majority of the postgraduate students have difficulties to visualise the whole research process
which they need to engage to complete their studies. Nevertheless, the postgraduate students
might have their research proposal as reference, however there was nothing available that
brought the information into a coherent, easy to manage whole where they can visualise in one
image. As a result, visual tools such as the swimlane flowchart could be use by the postgraduate
students as strategic research and writing tool for them towards achieving GOT. This is a visual
tool with iconographic. This will enhance the students’ understanding of their research overall.
Postgraduate students can use this kind of mind map as a planning tool for their research project.
Using the visual tool like this the postgraduate students become more aware of the components
in their study e.g., Research approach (quanti/quali/mix-method), methods involve etc. The
students could also plan on the number of papers that could be generated from their project and
also the titles for each paper even before they start their research. Will be easier for supervisors
to monitor their students’ progress based on this kind of mind map. This type of visual tool can
be used as research planning tool for the postgraduate supervision towards GOT (Graduate on
Time). By using visual tools postgraduate students also can visualise each of the study involves
in their project in terms of method to be used, sample size, tools to conduct the study and even
the number of papers with title that could be generated from each study from their research
project. This is important, because the students would not be able to lose track of their research
project. Visual tools like this could also be used for supervisory meetings and a monitoring tool
by the supervisors. This visual tool or the flowchart was copyrighted (LY2019000696).

Keywords: Postgraduate; graduate on time (GOT); Swimlane flowchart; visual tools
INTRODUCTION

Majority of the postgraduate students have difficulties to visualise their whole research
process which they need to engage in order to complete their studies. Nevertheless, the
postgraduate students might have their research proposal as reference, however there was
nothing available that brought the information into a coherent, easy to manage as a whole where
they can visualise in one image. That's how I developed something to be visualised by the
postgraduate students to refer to.

Generally, many postgraduate students failed to conceptualise their research topic
visually. Majority of the postgraduate students have difficulties to visualise their whole research
process which they need to engage in order to complete their studies. Nevertheless, the
postgraduate students might have their research proposal as reference, however there was
nothing available that brought the information into a coherent, easy to manage as a whole where
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they can visualise in one image. The lack of structure and the level of independence required
has led to students reporting feelings of disorientation and isolation [1],[2] and [3].

As a result, visual tools such as this flowchart (Figure 1) could be used by the
postgraduate students as strategic research and writing tool for them towards Graduate on Time
(GOT). Among the objectives of this innovation is 1) to develop a visual tool for postgraduates
on their research journey and ii) to support the process towards GOT.

YOUR RESEARCH JOURNEY TOWARDS GRADUATE ON TIME (GOT)
+ - + +
STUDY | i STUDY II i STUDY Il |

.

Systematic review ]I Survey ]I Interview .
Literature research
Web of Science @ !
Science Direct | p
Scopus

L} : Data recorded

Articles selection

On-site interview

Data extracted and
organised from each
of the selected articles

On-site survey Data transcribed
(face to face)

RESEARCH A
TOOLS I Questionnaire Interview guide

Park & non-park users

-
Reviewed papers Park & non-park users

¥ Descriptive
asiiitive T-test Qualitative
I 2
P ANOVA analysis
SEM |
.
.
Paper Il
The effect of environmental & social
Paper| cues on fear of crime in urban parks Paper IV
A socio-ecological exploration the case of Kuala Lumpur, Malaysia Fear of crime in urban parks
of fear of crime in urban green What the Malaysians have to say?

spaces - a systematic review Paper i

Fear of crime in urban parks - Do

gender, age and cultural back

ground macke a difference? -
. —
"
' [ ] - 2 .
.
I Thesis I Thesis I Thesis I

Figure 1: Swimlane flowchart (LY2019000696) as a visual planning tool for postgraduate
students towards graduate on time (GOT).

Visual planning tool can be used by almost all postgraduate students. It is a visual research
planning tool which could be adapted for any field of studies. It gives a clearer picture of the
journey of their postgraduate project. It would be better if the postgraduate students could come
out with their own visual planning tool at the beginning of their study to make sure each student
are on track of their research. This is important because attrition can be as high as 50% for
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students on postgraduate research programmes [2] and aside from the capacity to adapt to
different expectations, an altered skill set and the ability to manage external life influences (e.g.
family, work demands — acknowledging that many postgraduate research (PGR) students will
be working parttime to provide financial sustenance for their studies) are oft cited factors
influencing dropout at this level [1], [4]. Therefore, time management could be considered
fundamental to success at postgraduate level.

Visual tools like this could also be utilized for supervisory meetings and as monitoring
tools by the supervisors. Understanding the research process, and prior involvement in scholarly
activities eg. presenting, producing publications/research papers are also significant factors in
relation to academic readiness for PGR programmes [2]. With this the author hope, by using
the visual planning research tool, the postgraduate students would be able to complete their
studies on time.

INNOVATION DEVELOPMENT

This type of visual planning tool can be used by almost all postgraduate students. It is a
visual research planning tool which could be adapted for any field of studies. It gives a clearer
picture of the journey of their postgraduate project. It would be better if the postgraduate
students could come out with their own visual planning tool at the beginning of their study to
make sure each student are on track of their research. This is important because attrition can be
as high as 50% for students on postgraduate research programmes [2] and aside from the
capacity to adapt to different expectations, an altered skill set and the ability to manage external
life influences (e.g. family, work demands — acknowledging that many postgraduate research
(PGR) students will be working part-time to provide financial sustenance for their studies) are
oft cited factors influencing dropout at this level [1], [4]. Therefore, time management could be
considered fundamental to success at postgraduate level.

Initially this study was carried out based on the similar issues among most postgraduate
students noticed at our local universities in general. In general, many at the initial stage not sure
what to do, how to move on etc. because most of these students do not have a mental image of
their research. From this problem, I believe it is pertinent to create something visual for the
students to refer for the planning of their research. This flowchart was based on the research
elements e.g., method, sample size, sample, objectives, publication etc. Based on these elements
I developed the flowchart.

Survey

A survey was conducted with the postgraduate students from my faculty of this flowchart.
90% of the students said this type of flowchart is beneficial for their planning of their
postgraduate research project (extremely agreed). 92% of the students said by using this type
of flowchart they are clearer about their research. 92% of the students also said that by using
such a flowchart makes them worry unnecessarily.

Students’ Feedback

Majority of the postgraduate students gave positive remarks (Fig. 2) about the flowchart.
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USER’S FEEDBACK

&6

It helps me to focus on how to start the ideas on doing my
research and writing. It also help me to mind map my writ-
ing based on my objectives of my thesis and paper. It is
really helpful, thank you very much Dr. Sreetheran. 99

- MSc. student, Foculty of Architecture and Design, UPM

A very comprehensive approach/toolkit that helps to visual-
ize every step that involves in conducting my research and

writing process much clearer and more effective, thank you.

- Research Assistant, LESTARI UKM

€€ The mainidea s to start planning your idea from the begin-
ning and to strategies your work regarding your objectives.
Its help me to see the big picture on my research and jour-

»

nal/thesis writing journey

- PhD student, Faculty of Modem Languages &
Communication, UPM

In my opinion, the flowchart enable one to work on each re-

search objective systematically, so that each objective can @

be achieved in the time-span of their studies. It is very help-

It gives me idea to strategize potential research outputs

ful in planning my journal /thesis writing too

- MSc student, Faculty of Design & Architecture, UPM

{4

that can be produced at the early stage of o student re-

search process. | will definitely apply this flowchart in my su-

»

- Assoc. Prof. Dr. Ridzwana Mohd Said, Senior Lecturer

pervision work. thank you Dr Sreetheran.

Faculty of Economics & Management, UPM
Figure 2: Users’ feedback on the Swimlane Flowchart

COMMERCIAL POTENTIAL

At present this flowchart (Figure 1) has been copyrighted (LY2019000696). It has the
potential to turn this flowchart into an app system. It would be useful for the postgraduate

students to use this app as a planning tool for their postgraduate studies plus for the supervisory
meetings.

CONCLUSION

Visual planning tool can be used by almost all postgraduate students for any field of
studies. It gives a clearer picture of the journey of their postgraduate project. It would be
better if the postgraduate students could come out with their own visual planning tool at the
beginning of their study to make sure each student are on track of their research. Therefore,
time management could be considered fundamental to success at postgraduate level. Visual
tools like this could also be utilized for supervisory meetings and as monitoring tools by the
supervisors. Understanding the research process, and prior involvement in scholarly
activities eg. presenting, producing publications/research papers are also significant factors
in relation to academic readiness for postgraduate research.
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ABSTRACT

Food and food packaging containing engineered nanomaterials (ENMs) have entered the
domestic market. Despite the rapid growth of nanofood, consumers’ awareness of nanofood is
still lacking due to the credence nature of nanofood, inability to identify the tiny particles using
taste or naked eyes, and the labelling of nanofood is not yet a legal mandate. Consumers are
unable to distinguish between nanofood with conventional food. They are being exposed to the
potential safety and health risks posed by the oral exposure of ENMs. NanofoodAtoZ is a
website created to raise awareness among consumers about nanofood, educate them on the
integration of nanotechnology into the food and agriculture industries, and disclose the potential
nanofood products that are currently available on the market. It is to help consumers make an
informed choice and take the necessary precautions against the risks. NanofoodAtoZ is the only
website in Malaysia that provides consumers with essential information on nanofood and
nanofood inventory. Nanofood’s manufacturers or suppliers can have their products listed in
the inventory by paying a registration fee. The inventory helps manufacturers to promote the
benefits of nanotechnology incorporated into their products. This website also advocates
responsible nanotechnology development and is aligned with the United Nations' Sustainable
Development Goals (SDGs) on strengthening global food security.

Keywords: Consumers’ awareness; nanofood; safety and health risks; inventory
INTRODUCTION

Nanotechnology involves the manipulation of organic and inorganic materials at the nano
scale, i.e., 1 to 100 nanometers, or one billionth of a meter. The tiny particles that are too small
for the human eyes to see have exceptional implications and applications for humankind [1].
Nanotechnology has been regarded as one of the keys enabling technology for the fourth
industrial revolution (4IR) that cut across various industries [2]. The vast functionality of the
tiny particles is associated with unique psychochemical properties and novel behaviours such
large surface area, high volume ratio, and increase reactivity [3]. In the food and agriculture
industry, nanotechnology is regarded as new frontier technology that can overcome the food
security and food safety issues, and eliminate global hunger [4]. Engineered nanomaterials
(ENMs) and nanodevices has been widely applied in the area of food analysis, production,
processing, packaging, and storage to produce fresh, authentic, convenient and flavourful food
products [3]. Rapid applications of nanotechnology in the food and agriculture industries have
seen the influx of nanofood and food packaging with ENMs in the domestic market, be it locally
manufactured or imported.
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Despite the rapid growth of nanofood in the market, consumers awareness of nanofood is
still lacking [5,6]. It is due to the credence nature of nanofood, inability to identify the tiny
particles using taste or naked eyes [7], and the labelling of nanofood is not part of food labelling
requirement. Hence, it is impossible for consumers to distinguish between nanofood and
conventional food. They are being exposed to the oral exposure of ENMs. Unfortunately, they
are unaware of the potential safety and health risks associated with such exposure.
Nanotechnology is popularly known as emerging technologies that is surrounded by scientific
uncertainty on its safety status [8]. Various scientific studies demonstrate the potential adverse
effects from oral exposure of ENMs to gastrointestinal tract [9]. Furthermore, the disclosure of
nanofood in Malaysia is still lacking as there is no specific food inventory dedicated for
nanofood.

Therefore, consumers in Malaysia are in need of a platform that provides them with
essential information on nanotechnology, nanofood, and nanofood inventory. Therefore,
NanofoodAtoZ is a website created to raise awareness among consumers about nanofood,
educate them on the integration of nanotechnology into the food and agriculture industries, and
disclose the potential nanofood products that are currently available on the market. The
information provided enables the website’s users to make an informed decision on whether or
not to choose nanofood and exercise necessary precaution when dealing with nanofood. The
creation of this website is also consistent with National Nanotechnology Strategy and Policy
2021-2030 that inter alia promotes a responsible nanotechnology development. The
advancement of nanotechnology in various industries must take into consideration the potential
safety and health risks. Consumers have a right to be informed on the proliferation of
nanotechnology in consumers products. NanofoodAtoZ also helps to achieve the United
Nations Sustainable Development Goals (SDGs), i.e., goal 2 on achieving zero hunger and
strengthening global food security. Nanotechnology had been declared as an enabling
technology to achieve SDGs in 2030.

INNOVATION DEVELOPMENT

NanofoodAtoZ is the only website in Malaysia that provides consumers with essential
information on nanotechnology, nanofood, and nanofood inventory. Currently, there are four
agencies dedicated for nanotechnology research and development (R&D) and
commercialisation, namely the National Nanotechnology Initiative, NanoMalaysia Berhad, and
NanoMalaysia Center [10]. Unfortunately, these agencies do not offer consumers in Malaysia
with information on nanofood, consumers’ rights associated with nanofood, and legal issues
arising from the integration of nanotechnology in the food and agriculture industry. Their
responsibility is to nurture and coordinate nanotechnology development across industries.
Meanwhile, NanoVerify Sdn Bhd is the only nanotechnology product certification agency in
Malaysia.

NanoVerify’s website is the only website in Malaysia with inventory for nanotechnology
products. However, the inventory is only limited to nanotechnology products that have received
certification as nanotechnology products from NanoVerify [11]. Hence, the nanofood listed on
their website is limited to food certified by NanoVerify. JAKIM Halal Directory also listed
several food products with nano labels [12]. It is uncertain whether the food with a nano label
is produced using nanotechnology given JAKIM is Halal certification agency. There is a
possibility the word nano is used for commercial and promotional purposes.The novelty of
NanofoodAtoZ can also be seen from the features of the website. The website consists of several
pages, as listed in Table 1:
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Table 1: Novelty of NanofoodAtoZ

Page

Description

Homepage

Blogpost

Publication

Consumers’
Rights

Forum

Provides information on the concept of nanotechnology, its history, and
its development. In addition, this page also provides information on
engineered nanomaterials in food products and food packaging.

Provides reading materials on nanofood. Short articles on nanofood are
provided for example, fundamental characteristics of nanotechnology,
nanotechnology and United Nations Sustainable Development Goals, and
also Nanofood: What’s it all about?

Several academic publications of journal articles on nanofood are
provided in this page. Here is the list of academic publications provided:
1) Hasmin, N. A., Mahmood, A., Azizun, N., Abd Kadir, N. H., &
Matmin, J. (2021). Consumers’ Awareness and Knowledge af Nanofood
in Malaysia. Social and Management Research Journal, 18(2), 23-46.
2) Hasmin, N. A., Zainol, Z. A., Ismail, R., & Mahmood, A. (2020).
Regulatory Challenges of Nanofood Labelling. J. Pol. & L., 13, 241.
3) Hasmin, N. A., Zainol, Z. A., Azizun, N., & Abd Kadir, N. H. (2020).
Mandatory Labelling of Nanofoods and the WTO Agreements. Journal of
International Studies, 16, 59-72.

4) Hasmin, N. A., Zainol, Z. A., Ismail, R., & Matmin, J. (2021).
Disclosure of Nanomaterials under Nanotechnology Product Inventory,
Voluntary Certification, and Voluntary Labelling. Pertanika J. Soc. Sci.
& Hum. 29 (1): 157 — 174.

5) Zulkupri, M., Mahmood, A., Zainol, Z., & Hasmin, N. (2022).
Consumer Related Theories and the Right to Informed Choice for
Consumer in Nano Food Consumption. UUM Journal of Legal Studies,
13(1), 199-220. doi:10.32890/uumjls2022.13.1.9

Information on consumers’ rights related to nanofood is provided. The
following information is provided on the website:
a) consumers’ basic rights as nanofood consumers
b) the law regulating nanofood
c) list of products that contained engineered nanomaterials

The most salient feature of the website is forum page as this page serves
as a platform to gather all people around the world that share similar
topic of interest (in particularly on nanofood) to interact with each other.
Anybody can use this forum page as the medium to exchange information
on nanofood or to have a discussion on any topic relating nanofood.

Source: Authors’ interpretation

Based on these unique features, this website can be considered as the first virtual
information centre on nanofood available in Malaysia. This website also serves as a one-stop
centre for the public to have quick and easy access to information on nanofood and the insightful
journey to discover the world of nanofood. Without NanofoodAtoZ, the information on
nanofood is scattered, which means consumers have to look at several websites. This difficulty
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may be a reason that discourages consumers from learning about nanofood. Therefore, with the
introduction of NanofoodAtoZ, it provides an easier way for consumers to look for information
on nanofood. This website can be easily accessed by anyone at www.nanofoodaz.com and it is
designed for the public, particularly consumers who are interested in discovering nanofood.
This website is the first of its kind that provides a platform for gathering necessary information
on nanofood, specifically focusing on consumer protection on one single website.

COMMERCIAL POTENTIAL

NanofoodAtoZ is a social innovation that supports social progress and helps society
prosper by deploying an effective solution to the challenging issues related to nanotechnology
in the food and agriculture industries. The information on the website contributes to creating
awareness among society about the potential benefits and risks of ENMs in the food and
agriculture industry. Creating awareness using accurate information is crucial in enabling
consumers to make informed decisions and exercise necessary precautions. Informed decision
and precaution are two essential aspects when dealing with emerging technology that is
surrounded by scientific uncertainty [13].

It is also important to highlight the idea behind NanofoodAtoZ. It started after a paper
entitled “Disclosure of Nanomaterials under Nanotechnology Product Inventory, Voluntary
Certification, and Voluntary Labelling” was published. The finding indicates a lack of
disclosure instruments for nanofood in Malaysia, unlike in the European Union and the United
States. Therefore, this is also an initiative to create a medium to disclose the availability of
nanofood in Malaysia.

Even though NanofoodAtoZ is a social innovation, it also has commercial value.
Currently, the website’s profits are generated by collecting revenue from advertisements
displayed on the website. Revenue is generated every time the advertisements are viewed or
clicked by the website’s visitors. Another way to generate income from the website is by
imposing registration fees on the nanofood manufacturers and suppliers who are interested in
listing their nanofood in the inventory. This would be the innovators’ next project, which is to
approach relevant industry players to participate in this website. The advantages of listing their
nanofood in the inventory include the ability to inform consumers about the availability of their
products on the market, the benefits of nanotechnology or ENMs in their food products, and
potential safety and health risks (if any). With the increased volumes of nanofood in the market,
NanofoodAtoZ is undeniably an appropriate venue for manufacturers and suppliers to disclose
their nanofood to consumers.

CONCLUSION

Hence, NanofoodAtoZ as essential to modern consumers due to the influx of nanofood
in the market and nanotechnology is one of the key technologies that will change the
traditional food science. It is recommended that more social science study on the effects of
nanofood should be undertaken such as consumers’ protection and consumers’ perception
on nanofood.
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ABSTRACT

The Batik Perfect-10 Travel Kit was developed as a significant product that impacts public
health and safety by emphasising the sense of self-assurance and ease of feeling during post-
pandemic travel. There are three major components of The Batik Perfect-10 Travel Kit: First,
it includes three COVID-19 self-test kits (fingertip pulse oximeter, COVID-19 antigen rapid
test and thermometer strips). Second, it provides three protective kits (disposable face mask,
hand sanitizer, and disposable gloves) and the last component is the hygiene kit for travel (anti-
bacterial wipes, toothbrush and toothpaste, shampoo, and body wash). The objectives of this
product were meant to give travellers greater peace of mind because the majority of people are
not yet willing to travel, they will want to be prepared by taking personal and proactive actions
to limit infection rates in the new normal caused by pandemic COVID-19. Additionally, it is
crafted from an exclusive Terengganu traditional batik fabric, making it suited for a variety of
circumstances and environments. This product has multiple pockets for storage convenience,
as well as a sling bag function for carrying convenience and hanging ability. Convenience
sampling was used to distribute a total of 209 self-administered market survey questionnaires.
According to the results, 82 percent or 173 of the respondents are eager to buy, and 49 percent
believe the product is very innovative. Through collaboration with Pertubuhan Pemulihan
Dalam Komuniti (PPDK) Wakaf Tapai, and UNI Pharmacy, this project is aligned with the
Sustainable Development Goals (SDGs), as it supports the commercial viability of this product
as an impulse product during travel, likely to result in the sustainable growth of local batik
heritage, social, and economic relationships with the community.

Keywords: Travel Kit; batik; post pandemic travel; sustainable
INTRODUCTION

The globe has been stunned by the alarming spread of coronavirus illness (COVID-19).
Travel restrictions and border closures have resulted in significant losses for all sectors,
particularly the tourist and hospitality industries, all over the world. Given the global presence
of COVID-19, thorough post-COVID-19 travel plans for all tourists are required. When the
travel resumes, there are components that can be controlled and those that cannot. The visitor
can regulate the usage of masks, frequency of hand washing, type of encounters with others,
number of persons in encounters, and type of activities (Wilson and Chen, 2020; Khan and
Hashim, 2020; Zanin and Papo, 2020). Travel kits now include hand sanitizers, face masks,
cleansing wipes, thermometers, and perhaps pulse oximeters for people who need them (Wilson
and Chen, 2020).
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With the pandemic and more competitive work chances than ever, the obstacles and
barriers experienced by people with disabilities are worsening (Suhaimi, 2020). The social
entrepreneurship initiative features a network of cooperation with chosen groups, recognising
that individuals with disabilities are the most affected group during the COVID-19 pandemic.
Batik Perfect 10 Travel Kit is being made by disabled people because they believe that social
entrepreneurship is the greatest way to take through this difficult period with enormous
potential for future success (Rozali et al, 2018).

This effort at innovation is critical for the recovery of post-pandemic tourism. Also
benefiting from this are disabled people's social entrepreneurial enterprises, as well as the
communities that manufacture local batik as part of the bag design process. This innovative
initiative will help improve public health and safety during post-pandemic travel. To sum up,
this project's concept may support and be consistent with a variety of government policies and
plans such as NEP 2030, Malaysian Plan of Action for People with Disabilities 2016-2022, 11th
Malaysian Plan (RMK11), and Sustainable Development Goals (SDGs).

INNOVATION DEVELOPMENT

The 5 stages product innovation development process was implemented in this innovation
project. This method was chosen because it involves the process of: 1. developing concepts, 2.
doing research, 3. creating potential product analysis, 4. developing the product, and 5.
launching the product.

BATIK PERFECT 10 TRAVEL KIT INNOVATION DEVELOPMENT

Analysis

Figure 1: The Batik Perfect 10 Travel Kit Innovation Development Process
Stage 1 (Concept)

After innovating three (3) Travel Kits previously, the Batik Perfect 10 Travel Kit is the
most recent and fourth prototype product developed. Respondents' comments, suggestions, and
recommendations from the previous market survey project were collected for consideration in
new product development. According to the results, most respondents believe that the next
travel kit should include the following criteria:

1) Each item is labelled in its own compartment.
2) Water-resistant material is used to protect bag from damage.
3) Incorporating some Malaysian culture into the design.

4) Introducing a sling bag style for ease of travel
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Stage 2 (Research)

Convenience sampling method is used to distribute questionnaires to the targeted
respondents. The survey included three sections A) respondents' demographics information, B)
product's impressions, C) the respondent's intention to buy. The data were collected through
online distribution, namely WhatsApp, Instagram, Telegram, and Instagram by using Google
Form. 209 respondents completed the questionnaires and valuable responses were used for data
analysis. Descriptive statistics were used to identify respondent’s demographic information, to
summarise the product’s impression by the potential user and respondent’s intention to buy the
product.

Stage 3 (Analysis)

Six (6) items were listed and analysed in the demographic profile. Age, gender, marital
status, monthly income, occupation, and travel frequency are all part of the demographic
profile. Table 1 shows a summary of the data from each respondent's demographic profile that
was analysed.

Table 1: Distribution of Respondent Profiles

Category Frequency | Percentage (%)
Male 42 20.1
Gender Female 167 79.9
20-29 years 61 29.0
30-39 years 87 41.0
Age 40-49 years 52 24.0
Above 50 years 9 4.0
Single 78 37.3
Marital Married 130 62.2
Status Divorced 0 0
Widowed 1 0.5
Below RM4360 97 46.4
1\141:’0‘(‘;1:3 RM4360-9619 100 4738
RM9620 and above 12 5.7
Private 85 40.7
Occupation Government 56 26.8
Others 68 32.5
Frequency Onc? in a year 71 34.0
of Travel Twice a year 55 29.2
More than twice a year 77 36.8

As illustrated in Table 1, the respondents comprised 79.9% (n=167) females and 20.1
percent (n=42) male respondents. Most of the respondents were between the ages of 30 and 39
years old (41%) with married people accounting for 62% (n=130). Furthermore, most
respondents (n=100) earn between RM4360 and RM9619 per month and work in the private
sector (n=85). Approximately 36.8% (n=77) of respondents travel more than twice a year.
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Customer Perceptions towards The Batik Perfect 10 Travel Kit

Figure 2 shows the potential customers' perception towards the product. This survey
revealed that most of the respondents expressing very positive feelings as their first reaction to
The Batik Perfect 10 Travel Kit (51.2%, n=107), and 49% of respondents agree that The Batik
Perfect 10 Travel Kit is very innovative product; whereas most of them of 56% (n=117)
responded from need to don’t need The Batik Perfect 10 Travel Kit.

First reaction of Innovativeness of
Batik Travel Kit Batik Travel Kit

- = = ==
=9 T L=

Figure 2: Customer perception on first reaction and innovativeness
Customer Purchase Intention towards The Batik Perfect 10 Travel Kit

Figure 3 depicted more than 82 percent (n=173) of respondents would be somewhat likely
to extremely likely to purchase The Batik Perfect 10 Travel if it became available on the market
immediately.

1% o 49 Bl Extremely Likely

" = - Very Likely
%

- Somewhat Likely

Mot So Likely

Il ot At All Likely

Figure 3: Customer purchase intention

Furthermore, the relative importance of the most important criteria when purchasing
travel kit for customers is that they will primarily look for quality as a very important criterion
n = 111, followed by functionality n = 108. They are unconcerned about price or design if
quality and functionality are met first. The Batik Perfect 10 Travel Kit has the highest level of
agreement on the reason for purchasing a travel kit. The exclusive price is a better value for
money than other similar products (n=90), followed by its suitability as a good gift (n=86), it
fills a need that is currently unmet (n=83), and it is of higher quality than the travel kit they
previously owned (n=82).
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Stage 4 (Develop)

The development of the product is based on the result from the survey conducted to the
potential respondents. Besides, the following procedures are in place to ensure the seamless
development of The Batik Perfect 10 Travel Kit:

Product Innovation Definition and Ideation Session with Group Members

The concept stage is frequently the most critical stage of product brainstorming because
it is where many product ideas originate. Occasionally, at this first step, a SWOT analysis
(strengths, weaknesses, opportunities, and threats) is used to prioritise ideas for the Batik
Perfect 10 Travel Kit. Figures 4-6 shows the discussion with the group members and
collaborators for this Batik Perfect 10 Travel Kit.

Figure 5: Meeting with PPDK
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Exclusive Material and Product Selection

The most important thing to remember at this point is to choose materials that meet all
the materials selection requirements while still being the least costly. Materials such as the
fabric to be used, the label to be attached to the bag, tags for the bag, and the products to be
included in the travel kit are all important considerations while creating The Batik Travel Kit.

Figure 7: Material used for Batik Travel Kit
Prototype Batik Travel Kit Production

The focus of this phase is not only on product design, but also on the refinement of the
product's prototype. Prototypes are frequently tested by team’s members, who iteratively
incorporate client feedback into the design. The step-by-step production are as follow:
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Figure 8: Cutting the PVC Figure 9: Cutting the Batik Figure 10: Ironing the batik on PVC

Figure 11: Sewing the beg Figure 12: Sewing the tagging Figure 13: Sewing the straps

Figure 14: Sewing the Perfect 10 label

Step by step bag production by the OKU trainee from PPDK Wakaf TAPAI.

Final Product of Batik Travel Kit Production

During this stage of the product development process, the team completes all necessary
steps to bring the finished product to market.

Figure 14: Final product of Batik Travel Kit
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Stage 5 (Launch)

The team will be able to launch Batik Travel Kit product to the market once all the
necessary procedures have been completed. At this point, promotion should be carried out
through official social media accounts such as Facebook and Instagram.

slagram hAOBOOE

7('mz PERFECT 10

TRAVEL KIT EXCLUSIVE

The Perfect 10 Ib

Liked

S rEESTAY

o
@B i

Figure 15: Social media — Instagram & Facebook
COMMERCIAL POTENTIAL

People have grown more careful than usual about their personal safety and health as a
result of the present pandemic and soon-to-be endemic scenario; hence the product has
commercialization potential as an impulsive item. Travelers will benefit from having a survival
kit to keep safe and clean, especially during times when people are afraid of travelling and need
to minimise the spread of infectious diseases.

The products have three (3) major unique innovations. In the first place, this is the only
travel kit on the market that includes the COVID-19 Self-Test Kit, the Protective Kit, and the
Hygiene Kit all in one little bag. As a bonus, this kit is made of water-resistant material, so its
contents will stay dry inside. This makes it ideal for a wide range of situations and
environments. Finally, it is made with local batik multi-compartments and pockets for storage,
as well as a sling bag function that makes it easy to carry and hang. Because the kit's versatility
comes from unique batik, it is a must-have accessory for any traveller on a post-pandemic trip.

CONCLUSION

The Batik Perfect 10 Travel Kit has received a lot of favourable response from
customers. A market survey shows that the travel pack can be a lifeline for those who are
apprehensive of visiting and want to decrease the danger of illness. As consumers become
more concerned about their personal safety and health, the device may be sold as an impulse
buy. We also want to upgrade the travel kit's materials to make it more versatile and sturdier
to endure any condition, as well as having several variants or themes for ladies and
gentlemen to meet their specific demands. We also plan to grow our partnerships with other
organisations to serve society through The Batik Perfect 10 Travel Kit.
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ABSTRACT

Speaking skills contribute 25% of the overall mark in the new SPM English Language format
starting in 2021. However, one of the common problems faced by form four and form five
students in SMK Binjai was that they scored poorly in part 3 of the speaking test which requires
them to discuss a topic with their partner. They felt that the question was too difficult. Many of
them were not confident, lacked ideas, and did not use the language needed in a discussion.
Therefore, a Discussion Kit was introduced to assist students to improve speaking skills and to
help them ace the SPM speaking test. This product consists of question cards ranging from
different topics, QR codes (connecting to songs, mind maps, websites, and videos), discussion
starters, a detailed manual, and a listener’s checklist. These elements cater to students'
individual learning styles and multiple intelligences and are based on second language learning
theories such as Krashen Comprehensible Input Theory, Zone of Proximal Development, and
corrective feedback. The result of the pre-test showed that the average mark of students was
31%. After using it for two weeks, the average result of the post-test showed that the mark had
increased to 80%. From the interview with the participants, this innovation gives them a lot of
ideas to deliver content, helps them structure the discussion, and eventually make them
confident in speaking English. Based on the feedback from teachers at other schools, they also
found that it is an effective teaching aid to help students improve their speaking skills. This
innovation is a must-have for every teacher due to its complete set without any prep and easy-
to-follow manual. It can also be used as a game during relief or at home. This innovation has
commercial potential; as it is multifunction, edutainment, low-cost, and mobile. Therefore, it is
the researchers' inspiration that this innovation could serve as a teaching aid for teaching
speaking.

Keywords: Speaking skills; discussion; motivation; second language learners
INTRODUCTION

Speaking skills contribute 25% of the overall mark in the new SPM English Language
format starting in 2021. Part 3 of the speaking test requires students to discuss something with
their respective partners. The pair will be given one mind map with 6 points to discuss the topic
together throughout.

One of the common problems faced by form four and form five students in SMK Binjai
was that they score poorly in part 3 of the speaking test. They felt that the question was too
difficult. Many of them were not confident, lacked ideas, and did not use the language needed
in a discussion. Therefore, a Discussion Kit was introduced to improve speaking skills and to
help them ace SPM speaking test.
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INNOVATION DEVELOPMENT

This product consists of a zipped file, question cards, question cards with extra support,
discussion starters, listener checklist, manual.

Figure 1: A set of discussion starter

A File

A transparent zipped file is used to store all the equipment. The logo of the Discussion
Kit is on one side of the file and another side is detailed manual to guide the users to use the
product.

Figure 2: The zipped file for storage
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Question Cards

The questions on the question cards are based on the SPM speaking test format. The
questions are based on the different themes covered in the syllabus which are people and
culture, consumerism, health, environment and science and technology. On each of the question
card, there is a QR code that leads to a mind map, video, song, or website to provide content
for students. The QR codes cater to students’ individual learning styles and multiple
intelligences which are important as they will not only allow different types of learners to learn
but will enrich every individual’s understanding of the topic (Patsy & Spada, 2013).

There are two types of question cards. The first set only has questions and QR codes,
meanwhile the second set has extra help which has pictures to scaffold the students and directly
give some ideas to answer the questions. It helps to generate students’ ideas and introduce
precise vocabulary when they talk about the topic. It caters to students’ different proficient
levels that is effective to lift the performance of all students, including those who are falling
behind and those ahead of year level expectations (Cox, 2008).

Figure 3: Question cards
Discussion Starters

Discussion Starters contain useful expressions for starting, adding to, disagreeing with,
interrupting, and concluding a discussion. It guides the students to lead and discuss a topic with
their partner. It is designed small enough to fit in the palm of students' hands, thus it is great if
they want to use it secretly. It allows individuals to plan ahead of time, which can help them
feel less anxious and improve their fluency indirectly.

Pictures and QR codes on the Question Cards, as well as Discussion Starters scaffold
students to complete the task. Scaffolding has long been considered an effective teaching
approach to assist students in extending their competence in the Zone of Proximal Development
(Raphael, Pressley & Mohan, 2008). It enhances students’ skills because it provides assistance,
fosters students’ learning, and focuses on interactions with peers and teachers. In the end, it
makes students feel motivated as they achieve learning goals.
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Figure 4: Discussion Starters

Listener Checklist

The Listener Checklist provides feedback to the speakers. Corrective feedback is an
essential part of second language learning and teaching that influences students' learning and
achievement. Feedback helps both the teachers and the students to meet learning the goals and
instructional means in teaching and learning (Lyster, Saito & Sato, 2013).

Figure 5: Listener Checklist
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The effectiveness of the Product

Discussion Kit is a comprehensive set that can build stronger and proficient second
language learners. This product was developed by considering second language learning
theories, learning theories and SPM syllabus. The researcher tested students’ speaking skills.
The results indicated a lot of improvement in marks which shows that the use of Discussion Kit
helps students to improve their speaking skills.

a) Result of pre-test and post-test

Table 1: Result of pre-test and post-test

Student Pre-test score Post-test score
SS1 32 81
SS2 15 65
SS3 32 85
SS4 17 78
SS5 30 73
SS6 30 80
SS7 40 81
SS8 32 82
SS9 30 86

SS10 30 80
SS11 36 86
SS12 30 71
SS13 30 83
SS14 28 86
SS15 40 86
SS16 42 80
SS17 36 83
SS18 29 75
SS19 25 78
SS20 36 81
Mean (M) 31 80

Using the Statistical Package of Social Sciences (SPSS), these are the results of this
analysis; pre-test, M=31.75% and post-test, M=81.95%. The results show that the learners’
scores are higher during post-test.

b. Observation

Apart from that, the findings of this study also revealed that the use of Discussion Kit
increased learners’ motivation to learn the language. This could be seen through their
enthusiasm and interest during the process of learning. Molenda (2013) stated that the use of
any teaching tool or platform that catches the interest and enthusiasm of learners can enhance
their learning positively. The use of colorful cards has attracted learners’ interest in learning.
Besides, the QR codes and pictures help students generate ideas to answer the speaking
questions. The QR codes, which are also purposely linked to different websites, videos, and

88



°;
'@ UNIVERSIT CREATIONS de UiTM
- ) KNOLOG INTERNATIONAL MEGA INNOVATION CARNIVAL 2022
@ MARA for Humardy Emposering Neoleric Enowfedge
mind maps to cater to students' individual learning styles and multiple intelligences. When
students’ basic needs are met, they could concentrate on speaking. This shows that the use of
interesting and suitable teaching and learning tools contributes to an improvement in learners’

learning.

Semi-structured Interview

The researcher also interviewed the participants after pre-test and post-test. The responses

are as below:

Table 2: Semi-structured Interview - students

After pre-test

After post-test

“It’s difficult. I
don’t have any
ideas to talk
about. That’s
why I feel
nervous’
SS6

Before this, I was always nervous to do part 3 of the speaking test. I was
not confident and did not know how to do it. After my teacher
introduced this product in the class, things changed. This game has
boosted my confidence level and also made me feel more comfortable
talking in English with others. The most interesting thing about this
game is the QR codes help me to explore more about the content. It
helps me to widen my knowledge and I can also learn new vocabulary. I
love it!

“I don’t like to

With this product, I can practise English everywhere either with my

what and how to
discuss with my

speak in friends or siblings. I also love the listener checklist. When I practise, |
English. It’s will ask my friend to assess me. We usually take turns in the roles. I love
hard” to get feedback. It improves my speaking.
SS8
“I don’t know Thank you teacher for introducing this Discussion Kit to me. Now I

know how to participate in a discussion effectively. The Discussion
Starters help me to use the discussion expressions needed correctly. It

partner” makes the discussion smooth and understandable.
SS12
“I feel I like everything about this Discussion Kit. It makes my learning
uncomfortable. interesting and fun. I like the colourful pages of the Question Cards. I
I don’t know also like the pictures. The pictures help to give spontaneous ideas
what to talk meanwhile I use QR codes when I want to explore more. Once I become
about. The confident, I change to the Question Cards for advanced. I feel satisfied
question is when I complete the task.
difficult”
SS15

This Discussion Kit was also distributed to teachers in different schools to get the
feedback. Here is the feedback:
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Table 3: Semi-structured Interview — teachers

Teacher A: This product is so perfect and exactly what I need for my students. It comes at
the right time as we are lacking resources. My students love it! I’ll be saving this resource
to use again next year. Thank you!

Teacher B: As a new teacher, this product is a lifesaver! No prep is needed. It is clearly
outlined and the guideline is easy to follow. It’s very comprehensive, everything I need is
there. Awesome!

Teacher C: It’s a great resource. I love it! My students were engaged and enjoyed the
activity. I’ll buy it for my kids at home too.

Based on the responses received, it is obvious that learners are more positive about the
use of Discussion Kit Meanwhile, for the teachers, Discussion Kit helps teachers greatly.

The Cost and Proposed Price

Table 4: Proposed selling price of a Set of Discussion Kit

No Item Cost TOTAL

1 Zipped file RM 2.00 RM2.00
2 Printing and laminating RM 12.00 RM 12.00

3 Paper ring RM 0.20x 5 RM1.00
TOTAL RM15.00

PROFIT RM10.00

PROPOSED SELLING PRICE RM?25.00

CONCLUSION

It is hoped that the Ministry of Education can consider providing this Discussion Kit
as a teaching aid to practise speaking English in all Malaysian schools. It can train
individuals to speak English fluently. It can also change the way of teaching from teacher-
centred to student-centred. This innovation can be used and adapted across the curriculum
and other subjects by changing the questions on the question cards.
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ABSTRACT

The pandemic that occurs in the twenty first century has created a big impact in education
system. A lot of drastic changes have been done due to the needs of the current situation
especially in higher education. Online distance learning has been widely used to make sure that
students can still upgrade their knowledge and skills. Thus, Micro-Credential has been
developed to encounter this problem and further, upgrade one’s knowledge and skills. This
Micro-Credential module focuses for learning elementary level in mathematics. The topic of
functions has been chosen due to difficulty of the topic in algebra syllabus. There are seven
modules developed which consist of teaching materials using Ufuture online platform such as
youtube video, notes, quizzess, test, course infromation and other additonal material for
teaching and learning. At the end of this Micro-Credential, students will be assessed on their
knowledge and understanding about the topics through final assessment. A certificate will be
given to those students attend and pass in this Micro-Credentials. The Micro-Credential
modules can be learned in a flexible time and the duration for this course is also shorter. A set
of questionaires have been distributed to students to investigate the feedback on the Micro-
Credential’s learner’s satisfaction. The result shows that majority of students satisfied using the
Micro-Credential modules. Therefore, this Micro-Credential’s module is suitable to be used as
part of lifelong learning using online platform and help students to upgrade their knowledge
and skills especially for learning elementary mathematics.

Keywords: Micro-Credential; module; online distance learning; functions
INTRODUCTION

The pandemic occurs in Malaysia since 2020 has created a big impact in education
system. Classical pedagogy learning in education system through face to face also has been
transformed drastically due to the current situation especially in higher education. Through the
concept of lifelong learning to many people, Micro-Credentials (MC) have been introduced
globally. By the end of year 2021, the Institute of Continuing Education and Professional
Studies (1ICEPS), Universiti Teknologi MARA (UiTM) has launched the variety of MCs courses
to promote digital learning and offer the course of Micro-Credentials [1]. The Micro-Credential
is one of online learning platform where adult learners who have no opportunity to enter formal
higher education institution could obtain certificate through attending the course of Micro-
Credentials [2]. The emerging of Micro-Credentials also provided the opportunity for many
people who wish to have a mix of Micro-Credentials. Thus, Micro-Credentials enable adults or
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students to organize their learning into more qualification and skills. According to [3], Micro-
Credentials in Mathematics for engineers was offered in secondary school for students to
develop the skills required to be applied in engineering field as well as promoting STEM related
education. In this Micro-Credential, the topic of functions has been chosen due to difficulty of
the topic in algebra syllabus. This Micro-Credential Functions has been developed to encounter
the problem of basic elementary mathematic skills in algebra syllabus. It is also suite for
beginner learners to understand and increase their knowledge and skills about algebra topic.
The content of Micro-Credential Functions consists of seven subtopics module which is
elaborated in innovation development (Subsection 2). The Micro-Credential Functions is
created by using Ufuture online learning platform and could be accomplished by students
around six weeks only. Through the innovation learning by using Micro-Credential Function,
it could benefit to many people especially for learning elementary mathematics as well as it
supports the Sustainable Development Goal (SDG 4) in giving quality education for nation and
gain people knowledge and skills in various fields.

INNOVATION DEVELOPMENT

The contents of the Micro-Credentials were developed follow the MQA guideline [4] and
based on references from reference books, reputable websites and subject expert’s YouTube
video [5,6,7]. For each subtopic in Micro-Credentials, Microsoft PowerPoint slides were first
developed. Then, animations were applied in the slides. Then, the slides were used to record
the explanation and the video was produced for each subtopic. The videos were then uploaded
to YouTube channel. In addition, the PowerPoint slides were also converted to PDF files so
that students can have a copy of the notes that were easy to be referred anytime offline.
Furthermore, exercises were also developed in the form of multiple choices and short answer
with simple calculation needed. Some activities were also prepared such as Quizizz for students
to further understand the topic. Additional materials such as references from useful notes from
website and subject expert’s YouTube videos were also provided to students for additional
references. After students learning every subtopic, assessment is given to students to test their
understanding. The assessment is in the form of multiple choice and the score will be given
immediately after the assessment. This is to give immediate feedback to students to evaluate
whether they have performed well or otherwise there is a need for the student to revise the
lesson. Figure 1 shows the items in online platform for one of the Micro-Credential modules.

TEACHING VIDEO ON INTRODUCTION OF TEACHING VIDEO ON INTRODUCTION OF
FUNCTION (RELATION) FUNCTION (FUNCTION)

CONTENT : THE DIFFERENCES OF DOMAIN, [l FORMATIVE ASSESSMENT . INTRODUCTION ADDITIONAL MATERIALS : OTHER VIDEO
CODOMAIN AND RANGE TO FUNCTION ON RELATION AND FUNCTION

LN

ADDITIONAL MATERIALS : OTHER VIDEO
ON HOW TO FIND DOMAIN, CODOMAIN
AND RANGE

Figure 1: Items in the online learning platform
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COMMERCIAL POTENTIAL

This Micro-Credentials module is uploaded in the online learning platform where the
lessons are in the form of recorded videos. Students can learn the module in a flexible time.
Furthermore, the duration for this course is also shorter than normal formal higher education
course. Hence, this module has given a big advantage not only to students but also to workers
to upgrade their skills in elementary mathematics.

The online questionnaires were distributed to investigate the learner’s satisfaction on
Micro-Credential Functions module. Figure 2 shows the bar chart of the learner’s satisfaction
on Micro-Credential Function. The finding of learner’s satisfaction on Micro-Credential
Functions module showed the highest percentage is the learning material was taught well
(68.8%). It followed by instructional material was great and the usage of Desmos application
improved student’s skills (68%). Next, student enjoys using Desmos application in learning
functions and improved skills using Desmos application (62.5%), student need to learn
mathematical software better (56.3%), the learning material was interactive, improved student’s
understandings and students feel that Desmos application are difficult to use (50%). Meanwhile
the lowest percentage is the instructional material was easy to use and understand clearly with
43.8%.

Disagree = Neutral = Agree
Lanmacs Satisfaction Fesdback Microcredantial Funclions UMCOS3 Strongly Agree

Improved my understandings | ——
L O S L ety —
cnjoy using desmos application
Understand and comfartable using desm WP h
Improved my skill in learning flunction —
esmos app are difficult to use P
mportant to learr 10W 1O use mat mactic

Instructional material was great and the use of desmos app improved my skills h
8]

Figure 2: Bar chart of learner’s satisfaction on Micro-Credential Function

From the finding, it is shown that learners satisfied with the learning experience with
Micro-Credential and hence this module is suitable to be used as online distance learning. The
materials developed in this Micro-Credential have also been submitted for the Copyright
application. As the market for this Micro-Credential is broad, the potential commercialisation
of this module is large. The benefit of the module contributes to the society in terms of
encouraging lifelong learning.

CONCLUSION

This Micro-Credential Functions module is one of the alternative online lifelong
learning that supporting our government mission toward Sustainable Development Goal
(SDG 4) in which to give the quality education for nation. It also benefits to people in
gaining knowledge and skills in various fields. This module can be done in a flexible time
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and the duration of this course is also shorter. This module has given a big advantage not
only to students but also to workers to upgrade their skills.
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ABSTRACT

This research focuses on a novel approach to learning Arabic through the Arabiyatuna board
game. The board game includes 50 comprehension and grammar problems in Arabic.
According to earlier studies, pupils' comprehension of language learning improves when they
play games. The research's goals are to assess students' understanding of the Arabic language
at the basic level and to link such knowledge to an interactive learning method. This board game
is currently undergoing testing and will be released as an app in the future and will have a big
impact on future Arabic language acquisition. It is believed that this study will improve
students’ grasp of Arabic and their attitudes about the language.

Keywords: Arabiyatuna; arabic language; board game
INTRODUCTION

Gamification using a board game is remarkably easy to use and catching eyes when
playing the games while the brain is trying to process and grasp the information on the board
itself. The scholars had agreed that the gamification as be defined as “Gamification is using
game-based mechanics, aesthetics and game thinking to engage people, motivate action,
promote learning, and solve problems” (Kapp, 2012; Taspinar et al., 2016).

Board game is cheaper to produce, arguably easier to design, while promoting an
inclusive and social aspect to the gaming experience, as it is remaining a viable alternative for
electronical gamification (Yan et al., 2012; Epstein et al., 2021). Games also may annex the
social skills of students as well as improve their skills in understanding and solving problems
(Kirikkaya et al., 2010; Liu & Chen, 2013)

This board game is the answer of three main research questions; 1- What are the
gamification features needed for Arabic learning? 2- How is the process of designing the game
model "Arabiatuna" carried out? 3- What is the students' acceptance of the game model
“Arabiatuna" in Arabic learning?

Arabiyatuna is an Arabic compound noun comprises of 2 parts; “Arabiyat” and “Na”
translated as “Our Arabic”. The idea of creating Arabiyatuna was inspired with various borad
games in the market. Excitingly, the strength of Arabiyatuna is lies on its unique learning where
it incorporates with various elements of life, from basic knowledge to the geography of the
Arab world. On top of that, the players also can gain experience dealing in business while
playing the board game (Rupert et al., 2017).
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Board

The Arabiyatuna game-board was designed of forty spaces containing twenty-eight
properties—twenty-two streets (grouped into eight distinct color groups), four railroads, and
two utilities—three Chance spaces (fa ), two Community Chest spaces (=ia¥! G@s2uall), an
Entertainment Tax space, an Income Tax space, and the four corner squares: Go, (In) Jail/Just
Visiting, Free Parking, and Go to Jail as figure 1.

The distinct feature of this board is an additional card deck featured on the board — Fine
card (%_¢), the card that impose on the players if they answered the chance card or any question
posted on the board incorrectly.

The properties on the board are based on the Arabic world capital cities such as Riyadh,
Amman, Mecca, and Cairo.

Figure 1: Arabiyatuna Board Game

Money
Arabiyatuna Board Game included with 7 following denominations as follow:
1 Riyal (turqoise)
5 Riyals (purple)
10 Riyals (green)
20 Riyals (blue)
50 Riyals (orange)

100 Riyals (turqoise)
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Each player begins the game with their token on the Go square (') and be provided
1,000 Riyals prior. The segregation as follows:

5x1 Riyal
5x5 Riyals
5x10 Riyals
5%20 Riyals

5x 50 Riyals

5 x100 Riyals

Figure 2: Money
INNOVATION DEVELOPMENT

This innovation started in August 2021 where the researchers conducted the need analysis
on the students. The process was done among 103 learners, whereby the evaluation on user
testing session was conducted among 4 lecturers at the Centre for Foundation Studies,
International Islamic University Malaysia (IIUM).

After analysed the need analysis, the researchers had few brainstorming sessions to
deliberate the result and discussed the preliminary ideas whereas scrutinizing the idea with the
result.

Back in November 2021, the design of Arabiyatuna board game started and completed
in December 2021. Along in the process, the researchers had faced certain issues while
designing including labelling the properties and design the question for the chances card.

The researchers agreed on putting the Arabic major capital and cities as it nurtures the
players about Arabic world and, they were agreed on putting the basic Arabic grammar and
vocabularies to bolster the students’ knowledge in the Arabic language.
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The project was demonstrated on the students in January 2022 by asking them to play
the board and seek their feedback on it. They are enjoyed with the Arabiyatuna Board Game
and hoped that they can play it in future with another set of questions.

The project was firstly illustrated in the public via Pertandingan Inovsi Inter-Asasi
Matrikulasi Kali ke-2 (PIITRAM 2022) which was hoted by National Defence University of
Malaysia (UPNM) in March 2022. This innovation managed to archive a gold medal.

Principles of Effective Learning

While designing the Arabiyatuna Board Game, the researchers follow the ten principles
of effective learning (Ten Principles of Effective Teaching | Bradley University, 2022):

Create An Active Learning Environment

Focus Attention

Connect Knowledge

Help Students Organize Their Knowledge

Provide Timely Feedback

Demand Quality

Enhance Motivation to Learn

Communicate Message in A Variety of Ways,

Help Students to Productively Manage Their Time

Develop The Entrepreneur Soft Skill
COMMERCIAL POTENTIAL

Undeniable that Arabiayatuna Board Game is potentially commercialized in various way.
The public can fully utilise the board to learn the Arabic at the basic level addition to the
ministry may use the board to be an additional educational tool. The lecturers manage to adopt
the board as supplementary tool in the class.

CONCLUSION

Overall, the students love to play Arabiyatuna game board and at the same time, they
managed to revise the Arabic grammar and learn the geography of Arab world. They are
also able to manage their soft skills on financial.

Impact Of Learning of the Arabiyatuna Board Game

The finding of the product discovers that majority of the students were positive about
learning “Arabiyatuna” which increased their learning desires and motivation, while at the
same time improve their understanding and performance in learning this subject.
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Respondents also agreed to the fact that Arabiyatuna has allowed them to experience
self-learning. Explanation, exercises, and gamification designed has increased their interest
in learning. Therefore, learning “Arabiyatuna” is now easier and brings positive results to
students, as Malaysia embraces its newly announced Education Blueprint: Globalized
Online Learning.

Arabiyatuna is a board game for Arabic language learners everywhere, and suitable
to be used by all; students, university level students and Arabic teachers and lecturers as it
is easy and quit recap for teaching and learning purpose.

ACKNOWLEDGEMENT

The researchers would wish to extend special thanks to Quranic Department, Centre for
Languages and Pre-University Academic Development (CELPAD) and Centre for Foundation
Studies (CFS), International Islamic University Malaysia for giving us this opportunity to join
this competition.

REFERENCES

[1] Epstein D, Zemski A, Enticott J, Barton C. Tabletop Board Game Elements and
Gamification Interventions for Health Behavior Change: Realist Review and Proposal of
a Game Design Framework JMIR Serious Games 2021;9(1): e23302.
https://games.jmir.org/2021/1/e23302 DOI: 10.2196/23302

[2] Kapp, KM. The gamification of learning and instruction: Game-based methods and
strategies for training and education. San Francisco: Pfeiffer; 2012.

[3] Kirikkaya, E. B., Iseri, S., & Vurkaya, G. (2010). A board game about space and solar
system for primary school students. Turkish Online Journal of Education Technology,
9(2), 1-13.

[4] Liu, E. Z. F., & Chen, P.-K. (2013). The Effect of Game-Based Learning on Students’
Learning Performance in Science Learning — A Case of “Conveyance Go.” Procedia -
Social and Behavioural Sciences, 103, 1044-1051.
https://doi.org/10.1016/j.sbspro.2013.10.430

[5] Rupert, T.J., & Kern, B. B. (Eds.). (2017). Advances in Accounting Education: Teaching
and Curriculum Innovations. Advances in Accounting Education. doi:10.1108/s1085-
4622201720

[6] Taspinar, B., Schmidt, W., & Schuhbauer, H. (2016). Gamification in Education: A Board
Game Approach to Knowledge Acquisition. Procedia Computer Science, 99, 101-116.
https://doi.org/10.1016/j.procs.2016.09.104

[7] Ten Principles of Effective Teaching | Sakai Archive | Instructional Technology Tools |
Learning Design and Technology | Departments | Information Technology | Bradley
University. (2022). Bradley.edu. https://www.bradley.edu/sites/it/departments/Idt/it-
tools/sakai/principles/#:~:text=Based %200on%20the%20literature %20and,demand %20qu
ality%2C%207)%?20balance%20high

[8] Xu'Y, Barba E, Radu I, Gandy M, MacIntyre B. Chores are fun: understanding social play
in board games for digital tabletop game design. 2012. URL:
https://www.researchgate.net/publication/267409361_Chores_Are_Fun_Understanding_
Social_Play_in_Board_Games_for_Digital_Tabletop_Game_Design

100


https://games.jmir.org/2021/1/e23302
https://doi.org/10.1016/j.sbspro.2013.10.430
https://www.bradley.edu/sites/it/departments/ldt/it-tools/sakai/principles/#:~:text=Based%20on%20the%20literature%20and,demand%20quality%2C%207)%20balance%20high
https://www.bradley.edu/sites/it/departments/ldt/it-tools/sakai/principles/#:~:text=Based%20on%20the%20literature%20and,demand%20quality%2C%207)%20balance%20high
https://www.bradley.edu/sites/it/departments/ldt/it-tools/sakai/principles/#:~:text=Based%20on%20the%20literature%20and,demand%20quality%2C%207)%20balance%20high

)
'@ NIVERSITI CREATIONS de UiTM
- EKNOLOG INTERNATIONAL MEGA INNOVATION CARNIVAL 2022
@ MARA for Humardy Emposering Neoleric Eronfedge

Innovation of Smart Hiking Stick for Tourists and Visitors to Promote Green
Tourism During Endemic COVID-19

*Nik Rozilaini Wan Mohamed

Faculty of Hotel and Tourism Management, Universiti Teknologi MARA, Cawangan Melaka,
Kampus Melaka, 51400 Melaka Bandaraya Bersejarah, Malaysia

*E-mail: rozilaini @uitm.edu.my
ABSTRACT

The recreation activities are demanding after the Malaysia government waived the movement
control order (MCO) due to the spreading of COVID-19. The public need more outdoor
activities for mind therapy due too many indoor or stay at home during MCO. The opportunity
of waived MCO is making every individual choose for recreation activities especially hiking at
parks or forests. For safety, comfort & ease problems during hiking our team planned smart
hiking stick for visitors and tourists. The smart hiking stick is built up to help for those
individuals who are hiking at day or night. A smart hiking stick based on various functions that
may help hikers to perform recreation activities easily. The smart hiking stick is a reliable option
for outdoor activities for example mountain hiking, brisk walking, trail running or climbing.
The smart hiking stick have 7 different tools, iron tip, screwdriver, spork, serrated knife, a
survival whistle, led torch light and fire starter. And it is lightweight and durable, the smart
hiking stick perfect equipment for beginner and advance hikers for any outdoor adventure, even
the toughest ones. The iron tip for gripping rough, slippery surfaces, two extension poles, a
screwdriver for assembly or repairs, a serrated knife for cutting, a spork for eating and a survival
whistle to alert others to your location if you’re lost. It also has a built-in compass for
navigational purposes and the pole itself serves as a self-defence tool against wild animals or
thieves. This makes the smart hiking stick a handy tool during rough outdoor adventures.

Keywords: Smart hiking stick; Green Tourism; multiple tools; self-defence; safety accessories
INTRODUCTION

After the movement control order (MCO) introduced by the Malaysia Government, most
of the Malaysian population were in inactive in physical activities and create a major health
problem [1]. A shortage of duration and a lack of inexpensive fitness equipment are normally
as constraints to physical activity. In constraints walking has been indicated as an attainable
workout method for people who desire to improve their fitness and walking has a low impact
activity, cheap and it can be done almost anywhere at any time [3]. Routine walking can result
to several health supports such as raised exercise aptitude, declined pressure of circulating
blood, and improved glucose control [4]. Through walking activities can reduced stress level
and stable emotional wellbeing. By walking strengthen walking speeds and improve a
cardiovascular effect but should be done without extremity injuries [6]. As a solution the usage
of walking with stick is advisable as an option to avoid high impacts to knee and feet. Walking
with stick used by hikers to comfort in climbing up and down hill, over the rugged terrain,
support the walkers on the spine, increase balance, and minimize the impact on the body [7].
The walking stick used as a balancing to control the gravity and as stabilization. The ideas of
balance reflexes, strength, postural effects, and postural monitor were said as balancing in
walking activities [8]. To maintain balance and body posture, is accomplished through the
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interdependent work of the muscle, bone, ligament, physiological system, and the nervous
system.

This innovation aimed to introduce the multiple features of the walking stick for hikers,
tourists and at the same time to encourage green tourism in Malaysia [6]. The benefit of walking
undeniable after spreading of COVID 19 and the trend of walking exercise becoming more and
more demanding this walking stick was design to assist for balance and keep fitness after getting
vaccines or booster during endemic [8]. The hikers walking with stick should apply a few
techniques and walk naturally. While walking the hikers’ shoulders position should relaxed and
keep the stick closer to the body. A stick should be one foot and hold at opposite arm and swing
backwards as the leg move forward [9]. The use of stick for hiking may reduce the risk loading
and reduces injuries, the add some beneficial effect of hiking stick additional features have been
attached to secured unexpected risks and to increase the hiker’s safety when hiking deep in the
forests [10].

INNOVATION DEVELOPMENT

The smart hiking stick special features are built in with gibla direction Muslims carry out
the prayers in the forest facing towards the correct gibla direction would be the only one of the
practical issues for the Muslims hikers. Most of other design did not include compass especially
gibla compass attached the smart stick. This model would assist Muslim hikers to carry out the
prayers with confident and feel direct himself towards the qibla correctly. The spiritual
prerequisite can be done within physical activities. The smart hiking stick was design with a
holding a flashlight at night, the headlamps eliminate the need to hold on to a light source,
consequently allowing to put hands to better use. This design adds in high-quality headlamps
build in inside the hand holder and comfortable experience, especially when long periods of
time. The fire stater uses like setting up firewood, cooking and as a light source at night. When
backpacking, space and weight are crucial, the hikers need to fit as many devices as possible in
the bag to have a successful adventure, and at some situation the hikers had to wear a mask or
respirator that offers greater protection in certain situations. The mask folder was design built
in inside the smart hiking stick for these purposes and make it clean and dry. The emergency
whistle built in inside the smart stick for the purpose of need help, to locate hikers that gotten
separated and less tiring that calling out to someone. An Air Tag attached at the smart hiking
stick it connects to other devices on the Find My network using Bluetooth is connect to a close-
by device also on the Find My network it works for both iPhone and Android devices of third
persons.

COMMERCIAL POTENTIAL

COVID-19 has drastically changed people lives over the past 2 years from the way people
interact with other people to the way to work. It has even changed the way people exercise,
smart hiking stick probably as a fitness tool that made exercise more accessible than ever
because hiking is low cost and can be done any time. For many people, that means going back
to the healthy lifestyle and regularly exercise after getting the vaccine. However, it does not
mention any danger because of exercising and prolonged, mild- to moderate-intensity walking
exercise could improve the body’s immune response, walking increases blood and lymph flow,
which helps circulate immune cells. As these cells move around the body, more likely to
increase metabolic, biochemical, neuroendocrine, circulatory [10]. The smart hiking design is
not all about technologies and functions, it should care for the emotions while hiking. It was
believed that the walking stick can effectively prevent their falling because of their weak muscle
power, visual and hearing decline as well as the environmental obstacle influence. As a
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subdivided category, the intelligent walking sticks are meant for multiple target market. The
youth how love adventure, the adult to prolong and maintain their health and the elderly for
general walking for the elderly and smart hiking stick target market meet the diversified and
latent demands from many users.

The Prototype Design of smart hiking Stick with dismantle features

It began analysis on four requirements: user-friendly interactive relations, useful
functions, proper materials, and accessibility. Next it determined the design direction of
intelligent hiking walking stick, and built the product prototype features safe, reliable,
applicative; the additional functions should adapt environmental and user characteristics.
Additionally, the user experience was optimized, and the modelling was designed in line with
the Muslim needs. The general design concept focuses on the healthy lifestyle, minimalism,
and safety requirements. It attempted to integrate the advantages of safety and comfort in hiking
traveling, adaptability, solidity and elegancy together. It divided the stick body into upper part
and lower part. The length of hiking stick was therefore adjustable as per user’s stature. The
size of stick head was relatively larger, so it was convenient for holding plus led light. The
lower part of the stick head was designed as slip-resistant groove to prevent it slipping out of
the hand; the icon design on the operational buttons were easily recognized and remembered.
As personal belongings, a hidden tools were added at the handle of hiking stick. A front light
source was added on the stick. When the hikers walk at night with the intelligent stick, they can
switch on the low beam or high beam in wake of actual environment thus reducing their accident
incidence in dim places with adjustment buttons. Air Tag bult in for help, in case falling,
sickness or any other accidents occurs. The whistle it then makes sound to draw the attention
of other hikers by. In the meantime, the stick automatically sends the location data to third
person through GPS navigation system. The overall weight is so light that the hikers can save
effort when they use it. Moreover, as the major part, the stick body used metal material to
provide secure support and its foot pad adopted anti-slippery rubber material to increase
friction. Its general modelling was simple and steady. It adopted classic black and silver/red
colours to create a visual sense of reliability and safety.
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Figure 1: Innovation prototype
CONCLUSION

It is expected the smart hiking stick is marketable and because of health concern after
the COVID-19. According to the average results of COVID-19 cases, those with health
problems have a high risk of getting sick that may cause to death. The healthy lifestyle
seems very important during the endemic and regular exercise seems very demanding and
indirectly the usage of smart hiking stick would increase due to this healthy trend among
Malaysian. The regular walking was very low cost and less risk and can be done at every
age. The use of smart hiking stick is advisable decreased risk while hiking to a moderate
level than those who were not using a smart hiking stick [11]. For long term there was a
significant difference between balance scores while using and when not using a smart hiking
stick. It was recorded that hikers preferred to use a walking stick to support their balance
and independence while walking, by self-decision. Since there was no significant difference
between the ideal and preferred length of the walking sticks length, it was thought that the
hikers could make the best decision and could choose an appropriate walking stick for
themselves. It has been determined that the body mass index may affect the balance and it
becomes more difficult to maintain postural stability as the BMI increases. It was found that
there was a significant difference in BBS scores between those with and without walking
sticks according to BMI in our study. Maintaining the balance during hiking is quite
different from the posture in standing. While standing, the purpose is to keep the center of
gravity within the support surface. However, walking disturbs the stability of the body and
adaptation is required according to alterations in the gravity line.
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ABSTRACT

The International Islamic University Malaysia have formulated a comprehensive framework
for education called Sejahtera Academic Framework (SAF) in its effort to humanise education.
Insan Sejahtera, as the ultimate end of the framework, is a manifestation of a well-balanced
individuals integrated with good faith, knowledge and good character for sustainable
development of Malaysia, Muslim ummah and global population. At the Centre for Foundation
Studies, the concept of Insan Sejahtera is formally introduced to the students during their
orientation programme. The Insan Sejahtera modules, which focus on the concepts of KhAIR,
are set to expose the students on the Sejahtera Academic Framework (SAF) of the university
and serve as an alignment tool to shift their paradigm to a comprehensive framework of IIUM.
Arguably the first integrated modules for orientation, the modules are tailored to the aspiration
of ITUM, making the modules as a part of the continuous processes in nurturing an Insan
Sejahtera. Being adaptable and universal, the modules can be developed further as a model for
implementation in all institutions. By that, a mutual understanding between the students and
institution can be established earlier on and eventually will serve as a common platform for the
humanising education processes.

Keywords: Integration; humanising education; orientation; comprehensive excellence
INTRODUCTION

At the Centre for Foundation Studies, [IUM Ta’aruf Week (orientation for new students)
has been conducted for every student’s intake. It consists of a series of academic and non-
academic briefing aimed to familiarise students to the nature of their studies and the university’s
aspirations. It also aims to help students adapt to their new environment and educational setup.
However, it has been conducted routinely without much revision leading to several problems.
Among the problems are orientation programmes and activities were restricted to one-way
method of communication leading to dictating dos & don’ts. This method is not suitable for
Generation Z’s learning styles [3,6]. They are content creators not merely consumers of
information. They require opportunities to express their ideas and thoughts and feel the need to
communicate constantly through any possible means of communication [4]. They take the
initiative to use the available resources of learning. They are actively seeking activities that
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make them feel involved, which help them to develop themselves and finally, that are dynamic
and involve creativity.

Orientation is packed with technical briefings such as registration of subjects, study
modules etc. and also motivational slots. Due to packed and demanding sessions, students were
tired and cannot fully benefit from the sessions [8]. The University aspirations (Philosophy,
Missions and Visions) were usually presented up to only theoretical statements. Thus, there is
a need to conduct orientation that suits the learning styles of current students which include
opportunities to express themselves [8]. Besides, to have sessions that are appropriate to
students' energy and attention span and generate activities that translate the university
aspirations. Therefore, Insan Sejahtera Modules are developed to cater to the above needs.

INNOVATION DEVELOPMENT

The International Islamic University Malaysia have formulated a comprehensive
framework for education called Sejahtera Academic Framework (SAF) in its effort to humanise
education [2]. Insan Sejahtera, as the ultimate end of the framework, is a manifestation of a
well-balanced individuals integrated with good faith, knowledge and good character for
sustainable development of Malaysia, Muslim ummah and global population [1]. At the Centre
for Foundation Studies, the concept of Insan Sejahtera is formally introduced to the students
during their orientation programme starting from the 2020/2021 session.

In the modules, there are specific activities which allow the students to express their
thoughts and opinions. For example; in Module Iqra’, the students are asked to share their
understanding of Surah al ‘Alaq (96:1-5) in relation to the quest for knowledge [5]. In Module
Amanah, they are requested to post something in relation to gratefulness on their own social
media such as Instagram, Facebook and Twitter, and share the link with other group members.
In addition, in Module Khalifah, they are given 15 minutes during the session to write a short
life story about themselves on leadership. Below (Figure 1) are samples of students’ works.
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Figure 1: Samples of students’ works

Meanwhile, the university's aspirations are translated into activities throughout the
modules which enable the students to grasp and understand them better. The modules employ,
among others, narrative-based learning by using inspirational stories to deliver the message.
For instance, the adab of seeking knowledge in Module Iqra’ is discussed through the story of
Prophet Musa A.S and Prophet Khidr A.S. Besides, activities for Rahmatan lil ‘alamin module,
where students brainstorm ideas together for Community Service manifests collaborative
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learning. Both approaches, the narrative-based learning and collaborative learning, promote

constructivism of knowledge among the students [7].

Table 1: Insan Sejahtera Modules

MODULES

TOPIC

The leader in
you

KHALIFAH Be responsible

Honesty and

integrity
AMANAH
Seeking baraqah
Passion for
knowledge
100) V. Adab in seeking
knowledge
RAHMATAN
LIL Sejahtera@Heart
‘ALAMIN
COMMERCIAL POTENTIAL

STIMULUS

Tadabbur al
Quran
(2: 247-252)
Story of Talut
Video on Islam
and Protection of
Environment.

Tadabbur al
Quran
(28: 27-29)
Story of Umar
r.a.
Story of Abu
Qilabah al Jarmi

Tadabbur al
Quran
(96: 1-5)

Tadabbur al
Quran
(18: 60-82)
Story of Musa
A.S.
Sejahtera
Academic
Framework
Falsafah
Pendidikan
Kebangsaan
(JERIHAS)

ACTIVITIES

Students to present

their leadership
quality and
attributes.
Discussion on the
video.

Group discussion
on the lessons of
the verses and

story.

Students to post
their responses in
social media.
Students to search
and present stories
related to seeking
knowledge.
Students to share
opinions on adab.

Group discussion
on holistic
education.

OUTCOME

Students to reflect
on the leadership
quality and
attributes.
Awareness on the
holistic concept of
responsibilities in
life.
Reflect on the
value of honesty
and integrity.

Students to reflect
on the concept of
gratefulness (shukr)
Students to reflect
on the needs for
seeking knowledge.

Students to reflect

on the importance
of adab.

Students to
understand the
importance of

holistic
development.

The commercial potential of the modules can be seen through the responses from the
students and community at the Centre for Foundation Studies, [IUM. At individual level, the
results of a survey conducted among the students after the completion of the modules has shown
positive feedback from the students (Figure 2).
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“What are the most important thing | learned from the ISM?"
Students' Feedback on Insan Sejahtera Module (ISM)
*Strongly Disagree 1 - 5 Strongly Agree(n=2852)

Patience & Sincerity
“ISMis good" 487

Gratefulness
‘I learned new things” 484 Manners of seeking knowledge

About Islam (Stories & Principles)
“ISM is easy to understand" 480 Meetmg nevy people

Interacting with others
“ISM is useful as a Muslim/student” 487

Leadership

-

15 2 25 3 35 4 45 5

Figure 2: Positive results on the implementation of Insan Sejahtera Modules.

At community level, the ripple effect of Insan Sejahtera Modules can be consistently felt
after the conclusion of the orientation programme. Programmes inspired by the modules are
conducted throughout the semesters. It was recorded that a significant 325 programmes related
to Insan Sejahtera Modules were conducted between September 2021 until February 2022. This
has proven the popularity of the modules among the community.

STUDENT'S PROGRAMME BASEDON
SEJAHTERAMODULEIIUM
SEMESTER1 §2,2021/2022

TOTAL (%)

DL
- A
A

AFIMATAN L AAMIN

Ll R

Sep-21 Oct-21 Now-21 Dec-21 lan-22

WEKHALIFAH ®AMANAH W IQRA RAHMATAN LEL ALAMIN

Figure 3: Programmes related to Insan Sejahtera Modules (after orientation).

With all the positive responses related to Insan Sejahtera Modules, it shows that these
modules may appeal to other universities and learning institutions. Other institutions may adapt
and adopt the modules to their specific needs in order to improve their branding image in the
eye of the community which at the end would increase institutional revenue. As Insan Sejahtera
Modules are founded on values, the modules are adaptable and flexible to changes and
alterations.

CONCLUSION

In conclusion, the Insan Sejahtera Modules fulfils the three above-mentioned objectives
which are: modules that allow students’ expression, flexible and collaborative, and filled with
strategic activities translated from the university’s aspirations. The modules can be further
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improved through hiring content creator specialists to make it more appealing to other
universities and even companies.
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ABSTRACT

Learning to become is an initiative by UNESCO to address the issue from an educational
perspective. In line with the above initiative, [IUM has come out with SAF (Sejahtera Academic
Framework) that aims to produce balanced and becoming students. One of its components is
KhAIR; Khalifah (Vicegerent), Amanah (Trust), Iqra’ (Knowledge), and Rahmatan lil ‘Alamin
(Mercy to the Universe). The manifestation of KhAIR is represented in the AED0644
Introduction to Built Environment course. In conducting the study, the KhAIR model is
integrated into the four components of the curriculum i.e., aims and objectives, subject
matters/contents, learning activities, and evaluation. This innovation offers an integrated
implementation model for Learning to Become in the context of preparing professionals for
built environment practices. It also presents the integration process of KhAIR model undertaken
by AED0644 Introduction to Built Environment in trying to achieve the level of Learning to
Become. The result of the implementation can be vividly seen in the students’ works for the
studied course, the AED0644 Introduction to Built Environment as well as in other courses
offered by the department i.e., AED0626 Introduction to Design, AED0654 Presentation Skills.

Keywords: KhAIR; learning to become; integration
INTRODUCTION

ITUM has come out with SAF (Sejahtera Academic Framework) that aims to produce
balanced and becoming students [1]. One of its components is KhAIR; Khalifah (Vicegerent),
Amanah (Trust), Iqra’ (Knowledge), and Rahmatan lil ‘Alamin (Mercy to the Universe) [2].
However, at the Centre for Foundation Studies, this framework is usually presented up to
only theoretical statements and not integrated into the curriculum holistically. The curriculum
for instance, AED 0644 Introduction to Built Environment focuses on the first three of the
UNESCO principles of learning which are learning to know, to do and to be. Thus, the emphasis
is given to knowledge and skills while values and virtues are not incorporated in the curriculum
[S]. Thus, there is a need to integrate the KhAIR model into the four components of the
curriculum i.e., aims and objectives, subject matters/contents, learning activities, and
evaluation. It aims to produce balanced and becoming students who understand their
responsibilities as vicegerents and servants of Allah. Realise and manifest the university
aspirations through curriculum leading to the internalisation of the spirit of KhAIR among
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students and the realisation of Learning to Become. Therefore, the integration of the KhAIR
model into the curriculum is needed to cater the above needs.

| THE SEJAHTERA ACADEMIC FRAMEWORK FOR FOUNDATION STUDIES
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Figure 1: The Sejahtera Academic Framework for foundation studies.
INNOVATION DEVELOPMENT

KhAIR as one of the components of the Sejahtera Academic Framework embodies the
responses of the frameworks towards several educational issues highlighted by the UNESCO.
The issues are humanising education, sustainable development, learning to become and the
visions and missions of [ITUM [3]. It is formulated to address and nurture the current generation
of ITUM students to become a well-balanced individuals integrated with good faith, knowledge
and good character for sustainable development of Malaysia, Muslim ummah and global
population [3,6,7].

The domains of KhAIR, namely Khalifah, Amanah, Iqra’ and Rahmatan lil ‘Alamin are
embedded into the four components of the curriculum for AED0644 Introduction to Built
Environment, without the need for a curriculum review. The embodiment of KhAIR is made in
such a way that the domains are highlighted and emphasised within the current curriculum
setting [8].
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AED0644 INTRODUCTION TO BUILT ENVIRONMENT COMPONENTS KhAIR INFUSION & ALIGNMENT
* CLO1 Explain the unpomme of ecology and its preservation towards *  CLO1Khalifah, A h, Iqra’, Rah Il ‘alamin
Ning ec

* CLO2 Describe the dlﬂerenl roles and responsibilities of various *  CLO2 Khalifah, A h, Iqra’, R. Iil “alamin
profession in built environment

*  CLO3 identify the construction materials commonly used in a simple *  CLO3 Amanah, Igra’
construction project

*  CLO4 lllustrate the relationships of design and built forms from the * CLO4 Khalifah, Amanah, Igra’, Rahmatan il
context of socio culture to physical surroundings “alamin

*  Ecology and environmental management «  Khalifah, Amanah, lqra’, Rahmatan lil ‘alamin
*  Professions in built environment *  Khalifah, Amanah, Iqra’, Rahmatan lil “alamin
*  Appreciation of construction materials «  Amanah, igra’
*  Lectures *  Contents of lectures emphasize on KhAIR concepts
*  Project-based learning (PBL) *  Projects are designed for overall application of KhAIR
*  Sitevisit *  Visitto real context enhances the Rahmatan lil ‘Alamin
*  Discussions *  Critical discussions to stimulate active KhAIR learning
*  Assignments *  Awareness poster and critical article reviews ~ *  Issues and subject matters focuses on roles of KhAIR
*  Projects *  Design critique and poster presentation *  Reflection of KhAIR implementation in real contexts
*  End-of-Semester examinati *  Compreh i i *  Questions integrate topics on KhAIR concepts

Figure 2: The implementation model of KhAIR into AED0644.
COMMERCIAL POTENTIAL

The implementation model of KhAIR into AED0644 Introduction to Built Environment
can be commercialised in two different ways. As an educational model on change Khair model
is a good example of moving towards a new framework of education as highlighted by the
UNESCO. It is a model founded on change, in addressing the limitation and problems of the
current educational models.As an adaptable Outcome-Based Education (OBE) educational
model KhAIR model, as an OBE educational model is adaptable and flexible in nature. The
foundation of KhAIR is its value-based educational model, thus making it easier for other
institution to emulate.

CONCLUSION

In conclusion, although KhAIR model is a pilot project in integrating the Sejahtera
Academic Framework into the curriculum at the Centre for Foundation Studies IIUM, the
result of the implementation is very encouraging. The next step is to formally embed the
whole framework into the curriculum through periodical curriculum review process.
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ABSTRACT

Legal theories and legal concepts are essential subjects for law students to learn and understand
the legal system. Due to its contents, it is perceived to be a dry and heavy subject. The student
must understand and apply the theories to various legal problems to thoroughly comprehend
them. They are often taught to examine and analyse using the ILAC format (Issue, Law,
Application, and Conclusion), one of the universal formats used by all law students worldwide.
However, due to how ILAC is taught in a class, students still find it challenging to comprehend
the legal concepts. The students become bored and lose interest due to the lack of engagement,
making it difficult to grasp the idea. Consequently, the card game ‘Jurisophy’ was innovated
by fusing five concepts or legal theories with legal problems creatively and engagingly. One
set of Jurisophy consists of 83 cards, including two instructions and guide cards, ten legal
problems cards, and 71 element cards consisting of issues, definitions, jurist opinions,
legislation, case law, and concepts that must be gathered to solve one legal question. The
uniqueness of this card game lies in the way it is designed to assist students in understanding
the concept of legal theories in legal situations in a more effective, simple, and enjoyable
manner. Therefore, this kind of card game will stimulate students’ interest and minds to
understand better and make memorising experiences more straightforward and exciting.

Keywords: Legal Theories; legal concepts; problem solving; card games; ILAC format
INTRODUCTION

The usage of games in education significantly impacts students' learning development. A
game can be used as a supporting tool to complement traditional teaching methods to improve
learners’ learning experience. Incorporating games into education is more effective than
conventional teaching techniques to enhance student motivation, active involvement, and
concentration [Liu & Chen, 2013]. As a result, educators may use their enthusiasm and creative
thinking to create game-based learning that increases student performance.

The Jurisophy card game is the first educational card game that focuses on three crucial
areas; legal concepts, legal theories, and legal problem-solving. These are essential areas for
law students to understand since they serve as the foundation for other legal courses. However,
it is challenging for a student to comprehend it easily. It is proven by a survey conducted in
which 73.3% of respondents stated that legal theories are tough, dry, and heavy subjects. On
the other hand, students find it difficult to apply specific ideas due to the complexity of legal
problems. In the traditional method, they must apply theories by utilising the ILAC format as a
guide to answer questions about a legal issue. However, how ILAC is taught and utilised may
be tedious, making it difficult for certain students to grasp the concept. It is supported by a
survey in which 58.3% found it challenging to use the ILAC format in problem-based questions.
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Consequently, the Jurisophy card game was developed with specific objectives in mind.
The objectives of Jurisophy’s invention are as follows: (1) to increase students' understanding
of the concept with the ILAC technique; (2) to develop a tool of learning for a student to
memorise legal theories more efficiently; and (3) to learn legal theory and its application in a
fun way.

INNOVATION DEVELOPMENT
2.1  Originality and novelty of the product

Jurisophy is a unique educational law card game based on legal theories and concepts that
have significantly affected today's laws. Most individuals today understand the foundations and
legal actions that must be done; nevertheless, only a small percentage of people understand the
reasoning behind the rules. As a result, Jurisophy may be the first tool to teach the public about
the various schools of philosophy in a fun and engaging way.

Jurisophy, on the other hand, is a creative educational approach for studying legal
concepts with educators in the classroom. Other legal card games are considered unsuitable for
educational purposes owing to their non-syllabus content; however, Jurisophy was created
solely for academic reasons and may be used by teachers to teach areas of law effectively.
Students will be more motivated to compete against one another by playing the Jurisophy card
game. Consequently, they will do their best to apply the rules to the situations to achieve the
maximum possible score. This method would help students understand things in the classroom
better [Zirawaga, Olusanya, & Maduku, 2017].

Jurisophy is also unique in gameplay. Players may analytically construct their reasonings
to apply the laws rather than relying on a single limited answer provided by all law card games.
Jurisophy will engage players' creativity and thinking abilities, critical for their cognitive
growth (Plass, Homer, & Kinzer, 2015). Furthermore, Jurisophy is an ideal method for
educators to first-hand present legal theories to students to create a fun and engaging
environment around the topic (Kok et al., 2017). In addition, due to its flexibility and
universality, Jurisophy may be played by anybody and is not limited to law students.

2.2 Development of the educational card game

The Jurisophy card game was developed in three stages: stage 1 was the identification of
the contents, which included legal theories and concepts; stage 2 was game creation, and stage
3 was game validation. The stages are described as follows:

Stage 1 It is referred to as the preliminary stage. The current learning approaches were
evaluated with the current demands and challenges in the teaching-learning process. The
identification of learning material, such as positivist and naturalist schools of thought, morality,
justice, equality, and freedom.

Stage 2 includes designing, creating, and testing the Jurisophy card game. It also
provides for the selection of legal problems for each selected content and the content level, card
design, colour contrast, size, and game rules.

Stage 3 To validate the game and its rules, five students were chosen to play a Jurisophy
card game.
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2.3  Description of card game and its rules

The innovation, called Jurisophy, is a card game that improves understanding of legal
concepts and theories. The objective of Jurisophy is to collect all of the required element cards
and appropriately apply them to solve the legal problem.

Number of players : 5 and 10 players.
Contents : 83 cards that consist of:
1) Rules/Guide Cards;

2) 10 Situation Cards;

3) 18 Naturalist/Positivist Cards,
4) 12 Morality Cards,

5) 13 Justice Cards,

6) 14 Equality Cards and

7) 14 Freedom Cards.

Game rules: The game begins with each player receiving one pink cover situation card,
representing one legal concept and its own specified colour, as illustrated in Figure 1.

K’inuwon
]

THREE

Sarah. a 17 years old
Muslim girl, has decided to
work as guest relation
officer (GRO) as a part-
time weekend job to
support her famiy,

Figure 1: Sample playing cards, Left, front card; right, the situation card.

The purple cover element cards should then be randomly given to all players in equal
numbers, as indicated in Figure 2. It comprises an issue, a definition, a jurist's opinion,
legislation, case law, and a concept.

K/‘ Eqoatty and
(SSUEE DEFINITION ket
Lo
o cound re
Justice con be defined as
Whether the act of Alice the concept of moral
and her mother wanting to rightness based on ethics.
abort the baby is against law. natural law. refigion.
the naturalist and and such. as wellas the Q@P“’ D‘vo,.‘,,
positivist perspective or inborn rights of every %
not? individual to equal
protection without
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CORBETT V. CORBETT
[970] 2ALLER. 33

CONSTITUTION

Where o person is arrested The judge in this case ordered Direct : it occurs when one
he shall be informed os soon the marriage 10 be annulled on person treats another less
as may be of the grounds of the ground that & marriege favorably with intention to
between o man and o person who -
his arrest and shall be hod undergone sex change was restrict someone’'s equal
allowed to consult and be null and voud since it could not status
defended by a legal nvolve the natural biologically
proctitioner of his choice. determned consequences of Negative - any discrimination
marriage that harms the actee

Figure 2: Sample front card for element cards (purple); other elements cards

The first player then begins by requesting other players for the exact element cards
required to solve their situation card. If the other player has the requested card, they must give
it up; if they do not, they must state so. The process was repeated until all required element
cards were collected to solve the situation cards. Once a player has gathered all of the same
colour element cards for the situation, they must correctly apply for the element cards and
conclude their problem card according to the guiding card supplied. If he succeeds, he will win
the game. If he fails, he has to wait till the next round. Figure 3 depicts the complete solution
for one situation card.

THREE @ o | | .
human behaviour which apply .
wniversally within a community
Sarah. a 17 years old Whether the act of Sarah Marality can be understood [170] 2 ALLE n “
Mushim girl. has decided to who deécided to work as o as a rule prescribing
work os guest relation guest relation officer (GRO) between what is right and ":“' Judge in *:"b.“' “l::d ed
officer (GRO) as a part- to support her family is what is wreng and ean be “":';r':‘““’;m:' :::"q:"
time weekend job to violating the principle of defined as o value of the Between o man and a persan wha

morality or not? acceptable and
unaceeptable norm of a
given society.

had undergons sax changs was
nill and void since It could nat

invalve the natural biclegically-
determine d eonsequences of

support her family

Figure 3: Sample complete answer for one morality’s situation card
COMMERCIAL POTENTIAL
3.1  Relevance of the invention

Jurisophy is the first legal theory-based card game available on the market. Law students
may quickly comprehend and memorise these legal concepts and theories because playing with
friends and classmates is accessible and entertaining. By playing Jurisophy, students may better
understand concepts by employing colourful visuals and engaging methods. The colourful
concepts and theories presented on the card will aid learners in remembering them. According
to Jamal [2016] and Aisami [2015], students retain information better when graphically
displayed. Jurisophy is designed in a small size so that students may carry it and may play it
anywhere they choose. The game is straightforward and not overly technical, making it ideal
for students to enjoy. This is why students should get Jurisaphy, which is easy but effective.

3.2  Marketability and selling price

Jurisophy is already available for purchase and may be pre-ordered. The target market for
this product comprises mostly pre-law, lecturers, other students interested in studying law,
bookshops, and any educational institutions. Each box of the Jurisophy card game costs RM
45.50. It is a very reasonable and affordable price. Jurisophy is significantly less costly than
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other educational card games available on the market. Here is a formula for calculating the
selling price for Jurisophy:

Cost: Selling Price
(Printing) RM 28.00 + (Box) RM 4.50 RM 32.50 + RM 13.00 = RM 45.50
=RM 32.50

Profit 40% = RM 13.00

For the record, Jurisophy has already been sold to the students. They give positive
reviews, claiming that this card game is useful and enjoyable. They would also suggest it to
other law students because it offers several benefits to them.

3.3 Intellectual Property Recognition (IPR)

Jurisophy's copyright application has already been filed to the Intellectual Property
Corporation of Malaysia (MyIPO) and has been assigned the registration copyright number,
LY2022W00493.

CONCLUSION

The Jurisophy card game is an innovative product that positively impacts students.
This product has met all three previously indicated objectives based on the observations,
research, and ongoing activity. For future development, different and current situation cards
will be added to the game to reflect the everyday situations. Additionally, the Jurisophy
card game will be developed into an online and digitised card game that anyone can
download as an application and play whenever they wish. A digital game-based learning
strategy can assist students in improving critical thinking, decision-making, and problem-
solving abilities and maintain a healthy mental and psychological balance [Anastasiadis,
Lampropoulos, & Siakas, 2018]. Finally, this product focused on addressing legal problems
using the ILAC format; the authors would also recommend further studies on educational
card games concentrating on the legal jurist's viewpoint.
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ABSTRACT

Learning about the courts’ jurisdiction enables one to know about the functions, types, and
various jurisdictions of the Malaysian courts. However, court jurisdiction is not an easy subject
for students to learn because it involves various levels of courts with different jurisdictions.
Thus, an alternative approach of teaching can be adapted through game-based learning.
Through this card games known as Jurisdictio, it can increase not only students’ interest in the
topic of court jurisdiction in a fun way, but also enhance their soft skills. Jurisdictio is the first
card game activity of its kind on Malaysian court jurisdiction. In this newly invented card game,
the court’s jurisdiction is explained in infographic handbook. The gameplay is explained in the
manual. Students play the game by answering the questions on the attractive cards which later
will be verified by a judge based on the answer list. Being the first card game on Malaysian
court jurisdiction making Jurisdictio unique. Hence, it has the potential to be sold commercially
to those interested in law subject especially court jurisdiction. Overall, through this game, active
learning is motivated through competition, fun, and excitement. Importantly, researches show
that card games increase students’ performance in the learning process.

Keywords: Court jurisdiction; jurisdictio; game-based learning; card games; active learning
INTRODUCTION

The court is one of the organs of government in charge of administering justice. Learning
about the courts’ jurisdiction enables one to know about the functions, types, and various
jurisdictions of the Malaysian courts. Court jurisdiction is not an easy subject for students to
learn because it involves various levels of courts with different jurisdictions. It involves many
legal provisions and is a dry topic. Even lecturers usually opt for traditional lectures to teach
court jurisdiction. The traditional method of teaching is however usually less interactive and
ineffective [1]. Thus, an alternative approach of teaching can be adapted through game-based
learning. Game-based learning is a combination of educational and play activities [2]. There
are many types of educational games; however, card games are really good in enhancing
students understanding [3]. Realising the benefits of using card game in learning activities, this
innovation aims to use card game in exploring court jurisdiction in Malaysia. The aims of this
innovation are to increase not only students’ interest in the topic of court jurisdiction in a fun
and engaging way, but also enhance their soft skills such as communication and problem-
solving skills. Further, this card game offers flexibility of learning anywhere and anytime
beyond the traditional classroom activities. Further, through this type of game, active learning
is motivated through competition, fun, and excitement [4]. Educational games have a positive
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impact on education as there are many researches that emphasise on how games provide
positive impacts on students and increase students’ performance in the learning process as
compared to a traditional method of teaching [5][6].

INNOVATION DEVELOPMENT

Jurisdictio is the first card game activity of its kind on Malaysian court jurisdiction. It is
a combination of educational and play activities. This game consists of the following
components as can be seen as follows:

Figure 1: Jurisdictio

Juridictio consists of six (6) components as marked from no.1 to no.6 in Figure 1. Image
no.l is a card game box that keeps the whole card games. Image no.2 is a set of fifty (50)
situation cards which state questions for the players to answer. Image no.3 is a set of twenty
(20) surprise cards that give advantages or disadvantages to the players to make the game more
interesting. Next, image no.4 is a manual card game that explains how Jurisdictio is played.
Then, image no.5 1s an infographic handbook that contains information about court jurisdiction.
Lastly, image no.6 is an answer list that state the answers to the fifty (50) questions stated on
the situation cards. The details of this card game are explained by breaking down it into setup,
roles and gameplay.

Setup

The first thing that needs to know about Jurisdictio is its game setup. In general, the game
can be played by two (2) to four (4) players, with one extra individual as a judge.

Roles

Next, the roles of those involved in this game, which include a judge, players, and card
masters are explained. A judge basically decides whether the answer to a question is right or
wrong and keeps record of time; does not take part in the game. Meanwhile players are the one
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who play the game by answering the situation cards. Then, the player whose turn is next will
be the card master of the current turn. The card master randomly chooses the situation card for
the first/previous player to answer.

Gameplay

Before the game starts, the judge shuffles the situation cards and surprise cards. Then, ten
(10) situation cards will be dealt out to the players. Every player starts with ten cards from the
situation card deck. The cards are dealt with the scenarios facing down. The player’s turn to
play is determined by using any mutually agreeable method. The rest of the situation cards are
to be put aside with the judge. The other deck of cards is the surprise card deck. It contains
cards that give advantages or disadvantages to the players to make the game more interesting.
These cards will be referred to as “surprise cards”.

Once the turns are decided, the game will start. The card master (the player whose turn is
next), will choose a situation card randomly from the current player’s hand (players must not
show their situation cards to others). Once the card master has chosen the card, the judge
announces that the turn has begun and starts keeping track of time. The player must then answer
the situation card within thirty (30) seconds. The judge will verify their answer based on the
answer scheme. If the answer is correct, the player is able to discard the situation card and hand
it over to the judge to be put aside. If the answer is wrong, the player’s turn will end and they
must keep the card. For every three (3) rounds, after all players have answered the questions,
they must pick a surprise card according to their respective turns. If a player receives one/ two
situation cards but there is no situation card left in the deck, he will not receive any situation
card. If there is a situation card left and the player receives two situation cards, he must take the
card. A player who manages to discard all their cards first wins.

COMMERCIAL POTENTIAL

All in all, Jurisdictio can capture the interest of students with its colourful graphics. Not
only that, but the gameplay is also simple, and the game’s overall content is engaging. Being
the first card game on Malaysian court jurisdiction, makes Jurisdictio unique as compared to
other card games in the market. Jurisdictio is not game per se, but is a combination of legal
education and play activities. It is designed to provide interactive way of learning court
jurisdiction in Malaysia through competition, fun, and excitement. Hence, it has the potential
to be sold commercially to the public particularly students who are interested in law subject
especially court jurisdiction via online or offline. In terms of the copyright, the copyright
application of this work was submitted to MyIPO on 17.2.2022 with the application no.
LY2022E00553.

CONCLUSION

Overall, through this game, active learning is motivated through competition, fun, and
excitement. Importantly, researches show that card games increase students’ performance
in understanding. Moving ahead, to collaborate with other game-based learning business
players in order to reach a mass market and sell this product. It is also planned in the future
to diversify this product by also selling an infographic handbook which also includes 50
questions and answer list as an additional product originating from Jurisdictio. This is to
cater to the needs of different types of learners.
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ABSTRACT

Erectile dysfunction (ED) is a sexual dysfunction disorder where the inability to acquire and
maintain an erection long enough to achieve sexual satisfaction. It has a significant prevalence
and causes negative impacts on men and their partners. However, the disease is still
underdiagnosed, and a low number of men sought treatment from a medical professional. One
of the factors is health literacy among men. The traditional education method via printed
brochures to disseminate information has received less popularity among the public. This is
because of the increasing usage of digital platforms. Thus, the objective of this innovation is to
develop an interactive erectile dysfunction digital education material in the Malay language.
Literature review on ED was performed. The education tool was developed using the online
software “Canva”. The tool can be accessed online and shared widely, at less cost, and the
engagement can be evaluated. It can disseminate widely information on health education and
promotion to target male audiences concurrent with the advancement of technology and
digitalization of health. The use of digital education material for health promotion may
encourage treatment-seeking and promote the health services available for ED.

Keywords: Erectile dysfunction; digital; health education; Malay; interactive
INTRODUCTION

Erectile dysfunction (ED) is defined as the persistent or recurrent inability, for at least 3
months duration, to achieve and/or maintain an erection sufficient for satisfactory sexual
performance[1]. ED has a wide range of global prevalence in between 13.1-71.2% depending
on the tool used and the methodology of the research[2]. The prevalence higher with increasing
of age, 20% for age less than 30 years old, 25% at age 30 to 39 years old, 40% at age 40 to 49
years old, 60% at age 50-59 years old, 80% at age 60-69 years old, and 90% at 70 years old[3].In
Malaysia, according to the National Health Morbidity Survey in 2019, the prevalence is 78.7%
among men aged 18 years increasing from 60% in 1998[4]. Meanwhile, the prevalence of ED
in studies done in primary care clinics or outpatient departments showed a prevalence of 69.5%
to 81.5% [35, 6]. One of the factors that contribute to the increasing cases of ED is the increase
of non-communicable diseases such as Diabetes mellitus, hypertension and dyslipidemia. In
National Health Morbidity Survey, noted an increasing trend in diabetes prevalence over time
from 11.2% in 2011 to 18.3% in 2019. Hypertension and hypercholesterolemia also showed
high prevalence with 30% and 38.1% respectively in 2019[4].

ED can cause substantial negative effects on men’s health such as depressive symptoms
and anxiety related to sexual performance and avoiding engaging in sexual relations. It also
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affects the partner, if a man has erectile dysfunction, his partner might report decreased libido
because of anticipating a negative sexual experience rather than a positive one [8]. Erectile
dysfunction negatively affects a man’s quality of life (family life, work-life, relationship, sex
life, health and general happiness) compared to men without ED problems [9]. Besides that,
evidence showed that symptom of ED precedes symptomatic angina by 2-3 years and major
adverse cardiovascular events by 3-5 years. This window period is an opportunity for
modification of risk factors and possibly delay the cardiovascular complication [7].

Despite the negative effects and opportunities, men, in general, have a lower level of
treatment-seeking behaviour compared to women [10]. Treatment seeking behaviour (TSB) can
be defined as a “sequence of remedial actions that individuals undertake to rectify perceived
ill-health[11]. Multiple factors determine health-seeking among men and one of them is health
literacy. According to the Centers for Disease Control and Prevention (CDC), health literacy
can be defined as the degree to which individuals can find, understand, and use information and
services to inform health-related decisions and actions for themselves and others. Not only the
public but a knowledgeable healthcare provider also influence the help-seeking behaviour
among men, besides such as the belief that ED is a normal consequence of the ageing process,
masculinity, being too embarrassed, competency of healthcare provider, the importance of
sexual relationships, severity of the disease, and accessibility of health facilities [12-15].

A study of treatment-seeking behaviour for general illness among men in Malaysia
showed that 64.6% of men have inappropriate TSB such as not getting treatment, late in seeking
treatment, at a severe level of disease, and inappropriate channels like seeing a pharmacist
instead of a doctor, and not completing the treatment course accordingly [16]. A similar
problem is seen in ED, even there is significant prevalence however, there is a low number of
men seeking treatment [12]. Thus, to optimize men’s health outcomes and reduce the likelihood
for long-term and costly interventions, where possible, prevention is favoured over treatment
through a health promotion approach.

Problem Statement

Erectile dysfunction is often under-diagnosed [17] with only 25.8% and 46% of doctors
intending to ask about sexual dysfunction in the follow-up and health check-up visits in primary
care clinics respectively[18]. Low utilization of health services among men with ED, as shown
by a huge gap between the prevalence of self-reported ED 69.5%-81.5%[5, 6] and those who
sought treatment10.5%-33%[9, 12].There is a lack of interactive digital education material on
erectile dysfunction in the Malay language. This newly developed tool can increase the
screening of ED and utilization of sexual reproductive health care services by delivering health
information.

Objective

To develop an interactive erectile dysfunction digital education material in the Malay
language as a health education tool.
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INNOVATION DEVELOPMENT

The available education material online through the Ministry of Health website was
searched and obtained. The materials are in the form of a brochure, flip chart, poster and a portal
online article in the Malay language. A thorough literature review was conducted to search the
available education material on erectile dysfunction in the Malay language and to identify
relevant items for the ED interactive digital education material. Interactive educational
materials are interactive resources that may comprise a single or more page that can combine
any text, images, audio, video including screencasts, animations and other interactive activities.

The design of the education material was created using the software Canva which is
available freely online. The items included in the education material are an original illustration
of “mati pucuk”, the definition of ED, factors associated with ED, brief epidemiology,
complication and treatment of ED in the Malay language. The original drawing illustration of
“mati pucuk” in the material gives added values compared to the usual illustration of a genital
image as a representation of ED. The drawing of “mati pucuk™ aims to reduce the feeling of
stigma or embarrassment. The black and white drawing symbolizes a depressed tree shown by
its gloomy face that produced dead shoots. It attempts to represent the term “mati pucuk” in a
less sexual way (Figure.1). In addition to that, there will be a physical brochure with a QR code
(Figure. 2) that directs the mobile phone user to the developed interactive digital education
material through the platform YouTube. The user can share the digital content with other users
on another digital platform using the share button on YouTube. The digital form has video
explanation and animation as in Figure 3.

Figure 1: Original drawing illustration of “Mati Pucuk”
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Figure 3: Interface digital form of ED health education material on YouTube platform
COMMERCIAL POTENTIAL

Health promotion is defined as the process of enabling people to increase control over
their health and its determinants, and thereby improve their health. As time advanced, the use
of digital media and digital products in health promotion has increased greatly in the past
decades. There are many potential benefits of digital health promotion. First is, the use of an
online digital platform such as YouTube able to widen its access and allow it to reach the
community at large. The second is reduce cost, as the digital form can be used repeatedly and
shared with many users without extra costs such as printing, papers and others. This will give
good environmental health impacts. In addition to that, it can be easily updated according to the
current knowledge.

Besides that, we will also be able to evaluate the engagement of the digital education
material through the metrics (views, likes, dislikes, and subscriptions) in the YouTube platform
which reflects how many times a video or content has been interacted with. Besides the digital
form, the hard copy education material will be available in health facilities for those who have
limitations to access the digital platform. In addition to that, ED is a sensitive topic that carries
a stigma among men. Therefore, this platform brings advantages to the user because they can
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view this digital platform in privacy. In addition, the authors have registered the e-brochure for
Intellectual Property (LY2022E00832) via myipo.

CONCLUSION

Erectile dysfunction is one of the sexual dysfunction disorders among men. It has
highly prevalent and causes negative consequences to the men and their partners. However,
even though it has a high prevalence but the proportion who sought treatment is still low.
One of the reasons for the low seeking of treatment among men is health literacy. Thus, the
development of interactive erectile dysfunction digital health education tool will give a lot
of benefit to the public including expanding the accessibility of the information, being able
to save cost and ultimately delivering health information to the target group in a fast, and
interactive manner.For future recommendations, the development of the digital programme
in a form of a mobile app or mobile health (mhealth) equipped with virtual medical
consultations may give more accessibility and help more men with the disease to seek
medical help.
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ABSTRACT

The problem to detect sound at ultrasonic range is a major challenge nowadays. Ultrasonic
range requires special designed sensors because this frequency range is higher than the human
hearing range. The human hearing range is between 20 Hz to 20 kHz, while the ultrasonic
frequency range is more than 20 kHz. This project proposes silicon carbide (3C-SiC) as a
membrane’s material because this material shows good mechanical strength i.e high Young’s
Modulus which is higher than silicon. The membrane is the most important part of a MEMS
capacitive microphone as it senses induced pressure from the sound waves. If membrane is not
included as a part of MEMS capacitive microphone, this sensor cannot detect any pressure and
totally not function. The modification of the shape and dimension can be done against
membrane. The shape can be in circular or square, flat or corrugated. The dimension (side
length or radius) of the membrane can be change depends on the application purpose and
suitability. Silicon carbide as a membrane's material is our novelty. Due to its mechanical
properties, this material can operate at high frequency and temperature. The conventional
silicon-based microphone not suitable for high frequency applications because of the limitation
its mechanical and electrical properties that can degrade below temperature of 500°C. There is
no finding on silicon carbide as a membrane for MEMS capacitive microphone. This silicon
carbide-based membrane manages to give good frequency performance for MEMS capacitive
microphone because this sensor can detect the frequency up to 30 kHz. The device can be used
to detect gas leaking (ultrasonic frequency) at harsh environment (high pressure) such as oil
and gas platform and petrol station.

Keywords: Silicon carbide; MEMS capacitive microphone; ultrasonic frequency
INTRODUCTION

Silicon carbide (SiC) has great potential as a material for micro-electromechanical
systems (MEMS) due to its superior mechanical properties such as high hardness [1], excellent
wear resistance [2], high Young’s Modulus [3,4], excellent chemical inertness [5,6] and
operation at high temperature [6,7]. The basic MEMS capacitive microphone consists of a
parallel-plates structure, which is separated by an air gap. The top moveable membrane is made
of back-etched silicon carbide (SiC) thin film. The fixed bottom plate (or commonly referred
to as backplate) is made of Si wafer. This Si wafer contains acoustic holes to reduce acoustic
damping. Anodic bonding is used to join the SiC and Si wafers together. When the acoustic
wave is applied to the top diaphragm, this SiC-based membrane will deflect vertically. The
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change of the distance between the top and bottom plates is transduced into the change in the
capacitance being measured at the contact pads of both plates.

The modification of the shape and dimension can be done against membrane. The shape
can be in circular or square, flat or corrugated. The dimension (side length or radius) of the
membrane can be change depends on the application purpose and suitability. Moreover, the
mechanical and electrical performances of the MEMS capacitive microphone can be improved
by optimize the size of acoustic holes on the backplate and the thickness of the air gap between
membrane and backplate. MEMS capacitive microphone can be used in varies application, such
as for hearing aid, smartphone, handheld devices, medical devices and Internet of Things (IoT)
[9]. The design of the microphone is based on its application. Our MEMS capacitive
microphone is suitable to apply in harsh environment such as in oil and gas platform and petrol
station to detect gas leaking.

INNOVATION DEVELOPMENT

Various detector or sensors were commercialized to operate at high frequency, but none
of them use MEMS capacitive microphone principle. Common MEMS capacitive microphone
used Si as the movable membrane. This material is incapable to operate at high frequency. The
innovation of the membrane by using superb material, such as SiC lead this sensor to utilize at
high frequency and high temperature. This proposed MEMS capacitive microphone has wide
potential to use in oil and gas industry and patrol station (or any gas pipeline related
industry). The membrane is the most important part of a MEMS capacitive microphone as it
senses induced pressure from the sound waves. If membrane is not included as a part of MEMS
capacitive microphone, this sensor cannot detect any pressure and totally not function. Figure
1 shows SiC-based membrane for MEMS capacitive microphone and Figure 2 show side and
top views of the product.

Silicon carbide-
based membrane .

MEMS

Capacitive

Microphone

Figure 1: SiC-based membrane
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Figure 2: MEMS capacitive microphone
COMMERCIAL POTENTIAL

The reliable detection and localization of gas leaks is essential for ensuring safety and
minimizing property damage. In industry, a primary approach for detecting gas leaks is based
on the physical phenomenon of absorption of infrared energy by combustible gases such as
methane, propane, or ethane. Another approach is to measure the current generated by
electrochemical cells or catalytic sensors to determine the amount of toxic or combustible gas
present. The relatively new method is detecting the acoustic wave emitted during a gas leak. As
opposed to the other detection methods described, acoustic gas detection cannot, yet measure
the amount or type of gas from an observed signal. However, and again unlike the other
detection methods, the acoustic method can be developed to locate the source of a leak.

Publication

There are 7 publications were published for this work, including 3 proceeding papers and
4 journals (Q2). List of the published papers are below:

S.A. Zawawi et. al, (2016). Mechanical analysis of condenser microphone based on
silicon carbide diaphragm for sonic detection. Proceeding IEEE.

S.A. Zawawi et. al, (2017). Mechanical performance of SiC based MEMS capacitive
microphone for ultrasonic detection in harsh environment. Proceeding SPIE.

S.A. Zawawi et. al, (2018). Dynamic behavior of condenser microphone under the
influence of squeeze film damping. Proceeding ICSE.

S.A. Zawawi et. al, (2019). Nano-indentation of cubic silicon carbide on silicon film.
Japanese Journal of Applied Physics (Q2).

S.A. Zawawi et. al, (2020). A review of MEMS capacitive microphones. Micromachines

(Q2).
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S.A. Zawawi et. al, (2020). 3D finite element analysis of corrugated silicon carbide
membrane for ultrasonic MEMS microphone applications. Microsystem Technology

(Q2).

S.A. Zawawi et. al, (2020). The fabrication and indentation of cubic silicon carbide
diaphragm for acoustic sensing. Micromachines (Q?2).

Intellectual Property Recognition (IPR)

Based on the novelty of our product, this MEMS capacitive microphone was successfully
patern with title MEMS Capacitive Microphone based on Silicon Carbide (SiC) for Human
Audible Range and Ultrasonic (Ref: UK101/90354-PT)

CONCLUSION

We performed the fabrication and characterization of SiC-based MEMS capacitive
microphone. Our product manages to give good frequency performance for MEMS
capacitive microphone because this sensor can detect the frequency up to 30 kHz. The
performance of this product was characterized by using C-V analyzer, Impedance Analyzer
and Microphone Calibration Comparison System. The device is sufficient to be used as an
acoustic sensor to detect gas leaking (ultrasonic frequency) at harsh environment (high
pressure) such as oil and gas platform and petrol station.
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ABSTRACT

The e-INVEST application is a database program that is designed specifically for investors.
Normally investors will do some evaluation and analysis on the company before making their
investment decision. The widely used strategies are fundamental analysis and technical
analysis. However, it is rather tedious for the investors to manually evaluate and analyze the
financial performance of potential companies that they intend to invest in as there are many
criteria or financial ratios that need to be taken into consideration. Fortunately, the evaluation
can be simplified by using an automated system called e-INVEST that is able to rank companies
based on their financial performances. The e-INVEST application which is developed using the
technique for order performance by similarity to ideal solution (TOPSIS) approach is proven in
assisting investors in many ways. This system helps the investors in making their investment
decisions in a short period of time and exploits great opportunities of making a huge profit.

Keywords: e-INVEST; financial performance; investment decision; TOPSIS
INTRODUCTION

Investment refers to obtaining an asset with the intention that the asset will appreciate in
value and grow over time. With that, wealth created can be used to fulfil many financial
objectives such as giving extra income, saving up for retirement, paying debt and obligations,
payment of tuition fees, purchase of other assets and so on. Historically, stock market
investments has delivered wonderful returns over time. Moreover, over the long term, no other
types of investment tend to perform better than stock investment. This was proven by one of
the world's richest men, Warren Buffett, who had become rich through stock investing.
However, being successful in the stock market is an extremely difficult task. The basic concept
in stock investing is to find “cheap” or “undervalued” stocks and sell “rich” or “overvalued”
stocks to get capital gain (profit). Most of the time, stock market investors need to conduct a
fundamental and technical analysis to decide on which stocks to invest in. These kinds of
evaluations require a lot of expertise and also consume a lot of time. However, investors can
utilize a simple yet powerful decision technique named Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) in making investment decisions. TOPSIS, which was
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proposed by [1], examines a number of alternatives according to a pre-specified criterion,
identifies each criterion’s weight, normalises each criterion’s score, and between each
alternative, it ultimately calculates the geometric distance and the ideal option, see also [2-7].
According to [8-13], financial ratios are crucial because they can be used to assess the
competitive advantage and the level of companies’ sustainability within industries. Relevant
studies that utilised TOPSIS as the methodology can be seen in the paper by [14-15]. The fact
that the TOPSIS method allows attributing weights to the level of importance of each criterion
and at the same time considers the uncertainty, subjectivity, and complexity of the decision
process lead the investors to rank companies from worst to the best.

Hence, the objective of this product (e-INVEST) is to simplify the evaluation and analysis
process done by investors before reaching their investment decision. The e-INVEST application
which is developed using the technique for order performance by similarity to ideal solution
(TOPSIS) is able to rank companies based on their financial performances. This system is
proven in assisting investors in many ways especially in making their investment decisions in
a short period of time and exploits great opportunities of making a huge profit. The remainder
of this article is arranged in the following manner: Section 2 summarises the innovation
development, followed by commercial potential, and the final section concludes with
recommendations for further research.

INNOVATION DEVELOPMENT

This section discusses the construction of e-INVEST. The e-INVEST application is
available on Android and syncs with desktop, so investors can make smart decisions for their
investment no matter where they are. The e-INVEST can build a personalized plan where
investors could choose preferred companies based on sector, timeline and tolerance of risk.
Guidelines to use e-INVEST on desktop and mobile apps are as follows.

DESKTOP VERSION

Step 1: The e-INVEST application is a passcode-protected application. User needs to
login by key-in username and password as shown in Figure 1.

f sl LOGIN ] . e |
WELCOME TO e-INVEST

UserName : ﬂ

Password : #+

| ok || cANceL |

Figure 1: Login Page
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