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Abstract—The Ministry of Education Malaysia (KPM) has introduced the i-Think Mind Map as a 21st-century
learning technique aimed at encouraging students to engage in critical thinking and gain a deeper understanding.
However, challenges have been identified in past studies, particularly regarding students' attitudes towards Science
education. Negative attitudes such as a lack of interest can hinder students' progress and their willingness to think
critically (KBAT). Studies have shown that some students tend to memorize concepts or facts without engaging in deeper
thinking. Research findings indicate that this situation requires teaching aids to stimulate students' cognitive
development. Therefore, Hana's Map has been designed to help improve students' understanding of Science subjects
and increase their interest. The development process of Hana's Map follows the ADDIE Model, which involves five
phases: analysis, design, development, implementation, and evaluation. Hana's Map was provided to 10 respondents
consisting of Year 5 and Year 6 students studying Science subjects. The findings show a 43% improvement in the Pre-
test compared to the Post-test after using Hana's Map. Furthermore, through interviews, it is evident that they are
becoming more interested in learning Science and are able to enhance their understanding. Overall, the use of teaching
aids such as Hana's Map can enhance students' understanding and High-order thinking skills in Science subjects,
thereby supporting 21st-century education and students' development in schools.

Keywords—21st-century Education, Science and Technology, Teaching Aids.

1. INTRODUCTION

The education system is one of the fields that significantly contributes to the country's development. Developing world-
class human capital and social mobility are the primary agendas in the field of education in Malaysia. In connection with this,
the Ministry of Education in Malaysia (MOE) has introduced various approaches in the teaching and learning system. This is
because effective education can produce a first-class and globally competitive society. One of the approaches emphasized for
all teachers at every school level is the i-Think Mind Map. This approach is one of the 21st-century learning techniques. The
use of i-Think Mind Maps in the teaching and learning process is a teaching technique introduced to encourage students to
think and focus more on understanding the topics they are learning [1]. Each mind map has a tailored thinking process based
on the topic or subject matter. i-Think Mind Maps also help students stimulate active thinking. This method indirectly develops
potential and nurtures creative and innovative human capital capable of high-level thinking while achieving the goals of the
National Education Philosophy [2].

The problems that have existed and were identified from previous studies are the students' attitudes towards learning.
Attitude is crucial in determining the effectiveness and success of a student in learning Science. Students with a negative attitude
towards Science, for example, lack of interest, may lead to their failure in Science [3].The negative attitude in a student also
makes them reluctant to think. This was demonstrated in the study by Dunlosky et al., which stated that students tend to think
less and simply memorize concepts or facts provided by teachers or in textbooks [4]. In addition, knowledge in using skills and
approaches such as Higher-Order Thinking Skills (KBAT) in the teaching and learning of Science is crucial to ensure that
knowledge can be effectively conveyed. However, the findings of Tengku Fairus' study indicate that the classroom teaching
and learning process is still at a low level, which does not adequately support students' mastery of thinking skills [5]. Therefore,
Science teachers need to be creative in using thinking tools such as Mind Maps (i-Think) in the classroom.
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Therefore, to enhance students' higher-order thinking skills and their interest in the subject of Science, we have developed
Hana's Map, which is an innovation based on the previous i-Think Map. The previous i-Think Map had awarded the second
place in the i-Think Map Competition at the State Level STEM Carnival in 2021. However, the use of a 2D format was seen
as less appealing to students. Therefore, in 2022, Hana's Map was innovated into a 3D format to be used as a Teaching Aid
(BBM) in Science subjects. Due to this innovation, Hana's Maps received a Silver Medal in the UUM Education Innovation
Competition (PIP). Today, several improvements have been made to Hana's Map to make it more practical. Firstly, Hana's Map
can now be used in English, as opposed to only being available in Malay as it was before, to meet the needs of schools
implementing the Dual Language Program (DLP). Secondly, several types of mind maps have been added, making a total of 6
different mind maps that can be used using Hana's Map.

II. MATERIALS
A. About Hana’s Map

Hana's Map is created using recycled files. These files are wrapped and decorated with colorful wrapping paper. Next, the
students create their mind maps using Microsoft PowerPoint. Afterward, they print the mind map on A4-sized paper. The circle
in the map has a sticker to stick with the answer. The front cover of Hana's Map is adorned with felt fabric to make it more
attractive for students to use.

Fig. 1 : The Process of Designing Hana's Map

B. Use of Hana's Map

Hana's Map can be utilized during teaching and learning sessions. Students will get Hana's Map to accomplish the tasks
provided by the teacher, which involves filling in the spaces in the thinking map related to the topic. The teacher will present
the correct answers using Microsoft PowerPoint on a slide at the front of the classroom, enabling students to check their answers.
C. Advantage of Hana's Map

Hana's Map is light, easy to carry and friendly for students to use. In addition, it is very suitable for use in PdPc covering
differentiated learning. It is also an interesting Science recreation tool suitable for use by all ages.

III. METHODS

The ADDIE model was chosen as a guide to develop Hana’s Map systematically according to regular processes. ADDIE is
an acronym for describing the main sections and steps to follow, namely analysis, design, development, implementation and
evaluation. The development process of the teaching aids involves five phases, namely the process of analyzing at an early
stage, the process of designing teaching aids, developing teaching aids and planning activities, and finally the evaluation process
of the entire Hana’s Map. This model was chosen because it emphasizes repetition for each phase. Each phase is also connected
to each other. If the phase cannot be properly implemented, the process can be repeated until it is completed.

Implementation Development

Fig. 2 : ADDIE MODEL
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A. Analysis

In this phase, the need to develop Hana's Map is examined based on the analysis of documents from Year 5 and Year 6
students' work. Additionally, several interviews are conducted to identify matters that require attention. At this stage, objectives,
problem statements, and the environment are studied to understand the project's goals.

B. Design

Design is the second stage in the ADDIE model, which at this stage covers technical design requirements such as Hana's
Map board sketches, language usage and easy ways for students to use it. At this stage, the structure and flow of Hana's Map
should be clearly defined, including the framework, objects, icons, and layout.

C. Development

During the development phase, Hana's Map is designed, taking into consideration various aspects such as materials, costs,
and suitability. The layout of the mind map is created by students in the form of an i-Think map. Furthermore, the use of
recycled materials, such as files, is aimed at reducing costs and making the materials colourful to attract the students' interest.
The design process is guided by the KEMAS Training Centre.

D. Implementation

In this phase, Hana's Map has been utilized by Year 5 and 6 students for the subject of Science. Several units of Hana's Map
are used by students to reinforce their understanding and solidify science concepts. Teachers also present the maps using
PowerPoint as a teaching aid in front of the class.

E. Evaluation

During the evaluation phase, post-tests are conducted to assess the progress of students' knowledge and understanding.
Students are also evaluated through exercises in the textbooks to explain scientific concepts such as classification, relationships,
and characterization. Additionally, interviews with students who have used Hana's Map are also conducted to gather feedback
from them.

Iv. RESULTS AND FINDINGS

The test was conducted to 10 student as a respondent to evaluate the Hana’s Map. The findings of the survey are presented
and discussed under two sections as below.

A. Respondents Demographics

Demographic information consists of respondents gender and age. The result of respondents gender as shown in the Fig.3

Female

Male

Fig. 3: Respondents gender

Fig. 3 shows the respondents gender. 60% (6 responses) were male while 40% (4 responses) were female children.

Year 6 Year 5

Fig. 4 : Respondents Class

Fig. 4 shows the class of the respondents. The results of the survey indicates 50% (5 responses) of the respondents was in
Year 5 and another 50% (5 responses) of the respondents was in Year 6.
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B. Respondents pre and post test result

Fig. 5 show the pre-test and post-test result. The pre-test conducted showed an average score for students below 50%. The
highest score in the pre-test was 40%, and the lowest score was 20%. The minimum score for the pre-test was 30. On the other
hand, in the post-test, there was improvement among all respondents. The highest score was 90%, and the lowest score was

50%. The minimum score for the post-test was 73. The difference between the minimum score in the pre-test and the post-test
is -43.

Pretest [l Posttest

100

0
R1 R2 R3 R4 RS R6 R7 RS R9 R10

Fig. 5 : Pre-test and Post-test

C. Respondents semi-suctured interview

Based on the semi-structured interviews conducted with the respondents, it was found that all of them enjoyed using Hana's
Map. Respondent R2 stated that they found it easier to understand using Hana's Map, while respondent RS mentioned that they
found it easier to classify information using Hana's Map. All respondents also agreed that Hana's Map could enhance their
understanding, especially in the subject of Science.

V. CONCLUSIONS

In conclusion, Hana’s Map can be used to enhance students' understanding and thinking skills. The use of teaching aids like
this is crucial in helping students master the learning content. There was a significant improvement in students after using
Hana's Map. As a suggestion for improvement, Hana's Map can be used for other subjects. Additionally, it can also be integrated
using ICT and technology, such as mobile phone apps.
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