
Abstract

BOND KIT is an innovation implemented to help students visualize the formation
of chemical bonds, especially ionic and covalent bonds. The kit enables students
to understand and visualize the transfer and sharing of electrons and identify
metal and non-metal atoms, which helps in understanding the concept of
bonding. The bond kit consists of electron rings with tiny holes, which are made
from easily available materials such as mounting boards and beads. The Bond
Kit also comes with a card game, which consists of questions ranging from easy
to high-order thinking to be solved by students in groups. Twenty students were
selected as respondents to evaluate the effectiveness of the Bond Kit. Two
instruments were used to obtain data for the study. A pre-post question set and
a 5-point Likert scale questionnaire were administered as a survey. The data
obtained were analyzed using SPSS version 26. There is a significant increase in
test scores after the use of Bond Kit. The survey shows students were highly
motivated to use the Bond Kit to enhance their understanding. Bond Kit also
received high appreciation from experienced chemistry teachers. The copyright
of Bond Kit is registered with MyIPO (LY 2023P04611). The Bond Kit is further
improvised by adding a special teacher demo kit ordered from the factory.
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ABSTRACT
BOND KIT is an innovation implemented to help students to visualize the formation of chemical bonds especially ionic and covalent bonds. The kit enables students to understand and visualize the transfer and
sharing of electrons, identify metal and non metal atoms, hence helps in understanding the concept of bonding. Bond Kit consists of electron rings with tiny holes which are made from easily available materials 
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Bond Kit has vast potential to be commercialized as it has gained approval by winning the Platinum and Gold Award in the
Innovation Competition for Secondary Schools in Kinta Utara District in 2022. The effectiveness of Bond Kit to be used as
a teaching and learning tool especiallyfor Chemistry and Sciencehas been recognized by several experienced teachers.
Bond Kit has registered copyright with MyIPO (LY 2023P04611).

such as mounting board and beads. Bond Kit also comes with card game which consist of questions ranging from easy to high order thinking to be solved by students in groups. 20 students were selected as
respondent to evaluate the effectiveness of the Bond Kit. Two instruments were used to obtain data for the study. A pre-post question set and 5 points Likert scale questionnaire were administered as survey.
Data obtained were analyzed using SPSS v.26. There is a significant increase in test score after the usage of Bond Kit. The survey shows students were highly motivated in using the Bond Kit to enhance their
understanding. Bond Kit also received high appreciation by experienced Chemistry teachers. The copyright of Bond Kit is registered with MyIPO (LY 2023P04611). Bond Kit is further improvised by adding a
special teachers demo kit ordered from the factory.
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Bond Kit is made from easily available
materials such as mounting board, beads

and printable cards

Using Bond Kit makes easier to visualize
the transfer and sharing of electrons in

chemical bonding 

Bond Kit can be used by students even at
home without the assistance of teacher as

the answer scheme is provided as well

Bond Kit consists of elements such as collaboration,
communication and critical thinking that promotes high order
thinking skills through its activities

Learning of concept of chemical bonding is much easier to
visualize using Bond Kit

Students feel motivated to learn complex ideas of electron
transfer and sharing using Bond Kit

Bond Kit is designed to aid the learning of Chemical Bonds especially Ionic and Covalent bonds via hands on activity. Students are able
to pick and transfer electrons from atoms to show the movement of electrons that forms Ionic bond or share the electrons by
overlapping the shells to show the formation of covalent bonds.

Few research does support the importance of a game based learning tool to help the students to visualize the formation of bonds
better. The understanding of concept of bonding is rather weak among Form 4 students especially in drawing bond diagrams ( Mizah&
Hazniza, 2014). 

Anna (2012) mentioned that students face difficulties in drawing and identifying metal and non metal atom and further creates
misconceptions in understanding chemical bonding.

Bond Kit can be used to from the basics of atomic structure to the formation of bonds by clearly distinguishing between metaland non
metal elements through card games.

The card game provides 3 levels of difficulty, from
LOTS to HOTS, promoting thinking skills among

students

Bond Kit is played in smaller groups of 2-3
students. It promotes communications and

collaboration among students

Bond Kit is a game based tool to promote
fun learning environment in classrooms 

Analysis of pre post test shows significant
increase in test score

Can be used for Teaching & Learning of
Chemistry and Science 

Students feel motivated to be involved in the
session
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CHEAP AND EASY TO use

Visualize the idea of bonding

Home activity

century learning tool

Promotes better understanding

Learning motivation 
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Critical thinking

Fun learning

century learning 

Impactful

multipurpose
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Teacher’s Kit

Originality of
design

Card game in 
dual language 

Answer scheme
provided 

Comes in easy to 
carry box

User friendly
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PERMOHONAN KELULUSAN MEMUAT NAIK PENERBITAN UiTM CAWANGAN PERAK 
• MELALUI REPOSITORI INSTITUSI UiTM (IR)

• 

Perkara di atas adalah dirujuk.

2. Adalah dimaklumkan bahawa pihak kami ingin memohon kelulusan tuan untuk mengimbas
(digitize) dan memuat naik semua jenis penerbitan di bawah UiTM Cawangan Perak melalui
Repositori lnstitusi UiTM, PTAR.

3. Tujuan permohonan ini adalah bagi membolehkan akses yang lebih meluas oleh pengguna
perpustakaan terhadap semua maklumat yang terkandung di dalam penerbitan melalui laman
Web PT AR UiTM Cawangan Perak.

Kelulusan daripada pihak tuan dalam perkara ini amat dihargai. 

Sekian, terima kasih. 

"BERKHIDMAT UNTUK NEGARA" 

Saya yang menjalankan amanah, 

nar 

PROF. MADYA DR. NUR HISHAM IBRAHIM
REKTOR 
UNIVERSITI TEKNOLOGI MARA
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KAMPUS SERI ISKANDAR 
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