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ABSTRACT

This study aims to develop a project-based learning module integrated with the concepts of Science,
Technology, Engineering, and Mathematics (THINK Module) for the Year 5 Health Education subject using a
modified Design and Development Research (DDR) approach. The developed THINK Module achieved a high
approval percentage of 90% for validity and demonstrated high reliability, with a Cronbach’s Alpha reliability
index of 0.935. The effectiveness of the THINK Module in enhancing Higher-Order Thinking Skills (HOTYS)
and 21st-century skills was evaluated in the assessment phase using a pre-experimental one-shot case study
involving three types of daily primary schools in the Seberang Perai Tengah district, Penang. The schools were
randomly selected, and the study sample comprised three teachers and 93 students. A ten-week intervention
program based on the THINK Module was implemented to assess its impact using the HOTS test and the M-
21CSI questionnaire. The overall mean score for the HOTS test was recorded at M = 70.60, indicating a good
level of HOTS mastery among students across all three schools. Meanwhile, the overall mean score for the M-
21CSI questionnaire was M = 4.19, signifying a high level of 21st-century skill mastery. The results of the
ANOVA test for HOTS mastery levels across the three schools indicated no significant differences at p > 0.05,
F(2,90) = .181, p = .835. Similarly, data analysis for 21st-century skill mastery levels across the three schools
showed no significant differences at p > 0.05, F(2,90) = .725, p = .487. The Pearson correlation coefficient, r,
for the relationship between HOTS and 21st-century skills was .024 (r = .024), suggesting that the two
variables did not exhibit a positive relationship and were not correlated. In conclusion, the implementation of
the THINK Module in teaching and learning processes significantly enhances students’ HOTS and 21st-
century skills.
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INTRODUCTION

The National Curriculum aims to cultivate a balanced generation for Malaysia’s future, equipped with 21°%
Century Skills. Students who acquire these skills—encompassing critical, creative, and innovative thinking—
are better prepared to compete globally. These competencies align with the six student aspirations outlined in
the Malaysia Education Development Plan (PPPM). Consequently, the Ministry of Education Malaysia (KPM)
has prioritized critical thinking as a key component of 21% Century Skills to prepare the younger generation for
future challenges, particularly in STEM. According to [12], the STEM field plays a crucial role in fostering
21% Century Skills and HOTS among students, establishing a clear connection between these skills and STEM
education.

One of the key initiatives in the Malaysia Education Blueprint (PPPM) is the enhancement of STEM education
quality and the promotion of Higher-Order Thinking Skills in 21% century learning [12]. Based on the analysis
of student performance in the Trends in International Mathematics and Science Study (TIMSS) and the
Programme for International Student Assessment (PISA), the Ministry of Education emphasizes the
importance of aligning Malaysia’s education system with global standards to ensure the -effective
implementation of HOTS across all subjects [2]. The introduction of STEM education supports the PPPM
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agenda by encouraging inquiry-based learning approaches, where students actively engage in exploring and
constructing knowledge.

Health Education is a component of the Physical and Health Education (PJPK) subject within the core
curriculum at the primary school level. The Curriculum and Assessment Standard Document for PJPK
integrates the six pillars of the Standard Primary School Curriculum (KSSR) framework, combining
knowledge, skills, and values while embedding 21 Century Skills and Higher-Order Thinking Skills. Science
and technology are key elements within the KSSR, emphasizing the mastery of STEM concepts. One of the
primary goals of the PJPK KSSR is to enhance students’ understanding of PJPK concepts through meaningful
learning experiences and skill development, with a particular focus on 21% Century Skills and HOTS [1]. The
subject aims to produce students who are knowledgeable, skilled, and value-oriented, with positive attitudes
toward maintaining physical fitness and health [10]. In response to these educational objectives, the researcher
developed a STEM-based teaching module called the THINK Module to investigate its impact on students'
achievement and the enhancement of Higher-Order Thinking Skills. The study focuses on three types of
primary schools: Malay-medium schools (SK), Chinese-medium schools (SJKC), and Tamil-medium schools
(SJKT). The THINK Module will be translated into the respective medium of instruction for each school to
ensure effective implementation and accessibility.

Objectives of Study
This study will encompass seven objectives, structured into three phases:
Needs Analysis Phase

1. To identify the need for developing the THINK Module through the STEM approach for the Year 5
Health Education subject among Health Education teachers.

2. To determine the suitability of integrating STEM concepts into the learning topics of the Year 5 Health
Education subject.

Design and Development Phase

1. To establish the validity of the THINK teaching module based on the STEM approach for the Year 5
Health Education subject.

2. To determine the reliability of the THINK teaching module based on the STEM approach for the Year
5 Health Education subject.

Effectiveness Evaluation Phase

1. To identify the level of mastery and achievement in higher-order thinking skills (HOTS) and 21st-
century skills using the THINK Module for the Year 5 Health Education subject through the STEM
approach, categorized by school type.

2. To compare the level of mastery and achievement in HOTS and 21st-century skills using the THINK
Module for the Year 5 Health Education subject through the STEM approach, categorized by school
type.

3. To examine the relationship between higher-order thinking skills and 21st-century skills.

EXPERIMENTAL SECTION/ MATERIAL AND METHODS

This study adopts the Design and Development Research (DDR) approach, which is an adaptation of the
Research and Development model [21]. The effectiveness of the module is evaluated based on its ability to
enhance HOTS and 21% Century Skills. The DDR approach consists of three key phases: needs analysis,
design and development, and usability evaluation. This methodology is consistent with the research conducted
by [5], [20], where the design and development framework was applied as follows:

Needs Analysis Phase: During the needs analysis phase, the researcher adopted McKillip's (1987) Discrepancy
Model to determine the development requirements for the STEM-based THINK Module [15]. The sample
selection process began with the identification of four experts to establish the content validity of the
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questionnaire, as recommended by [14]. Following this, a pilot study was conducted with 30 expert teachers,
selected through purposive sampling, to assess the reliability of the needs analysis questionnaire. Subsequently,
a needs assessment survey was administered to 79 expert teachers to gather comprehensive data for the
development of the module.

Design and Development Phase: The researcher designed and developed the THINK Module based on the
Sidek Module Development Model [18]. This phase involved the development of the THINK Module
alongside other research instruments, including the HOTS test and the M-21CSI questionnaire to measure
mastery of HOTS and 21% Century Skills. All instruments underwent a content validity assessment through
expert consensus. A pilot study was then conducted to determine the reliability of these instruments before
they were administered to the actual study sample.

Evaluation Phase: In this phase, an evaluation is conducted to assess whether the learning activities effectively
facilitate the mastery of HOTS and 21% Century Skills among students. The research design employed in this
study is a pre experimental method, specifically a one-shot case study, involving three groups representing
different school categories. Each group receives the same treatment, and the dependent variables are measured
to evaluate the effects of the treatment and the usability of the THINK Module.

The sampling for this pre-experimental one-shot case study involves Year 5 students and PJPK teachers. The
study's sample consists of Year 5 students and PJPK teachers from three school categories SK, SIKC, and
SJIKT within the Central Seberang Perai District, Penang, who meet the study’s inclusion criteria. A school
from each category was selected through simple random sampling, and the study sample was subsequently
chosen using cluster sampling. Three teachers and 93 students were selected across the three categories. The
student sample was selected based on intact classes, where all students enrolled in the Year 5 Health Education
subject, as determined by the teacher, were included. The development of the module took 10 months,
encompassing both the needs analysis and design phases, which required expert consensus for its construction.
The effectiveness study lasted 10 weeks, equivalent to 10 face-to-face hours and 9 video-sharing sessions for
teaching and learning all Year 5 Health Education topics.

PHASE 1: NEEDS PHASE 2 : DESIGN AND DEVELOPMENT
ANALYSIS
Curric. lum and Assessment i
gabtle Utf Sla~dard Docarents for Pilct StUdY
GrISnlS =l physca Eduzation znd Haalth
Meeds Analysis Educzlon Vear 5 Module Prototype
[Cluesticnnaire Reliability of THIMK
Forr) Sidek ard - Koastruktivisme Tasory Gentent Validity of the Module,
Jamaludin - Theary OF Retleclive Instrument by Experts HOTS Exam Paper
»| 12005 Module [, | Thinking and M-21C3SI
Cevalopnert - STEM Congept Chuestionnaire
Cesign Modal. - The 5E Inguirv-Based
Irstructianal Madel
PHASE 3
:EVALUATICN
Malay -
r 1 edium [
schopls
Mastery af
HOTS ard Chinezg - THINK COne Shot
21st a mediun " mopuLE [* Case Study
Cantury schanls
Skills
Tamil -
L meadium [
schools

Instruction :
Dasign And Development Research Action (DDR)
THIMNK Modulz Development And Evaluation Action

Fig. 1 Conceptual framework of the study [23]
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RESULT AND DISCUSSION

In this study, several research questions have been listed, including:

1. What is the need for developing the THINK module through the STEM approach for the Year 5 Health

Education subject among Physical and Health Education teachers?

How suitable is the integration of STEM into the topics of the Year 5 Health Education subject?

3. Does the THINK teaching module based on the STEM approach for the Year 5 Health Education
subject have good validity?

4. Does the THINK teaching module based on the STEM approach for the Year 5 Health Education
subject have good reliability?

5. To what extent do students master and achieve Higher-Order Thinking Skills and 21 Century Skills
using the THINK Module for the Year 5 Health Education subject, based on school categories?

6. Are there differences in students' mastery levels between Higher-Order Thinking Skills and 21°
Century Skills using the THINK Module for the Year 5 Health Education subject, based on school
categories?

7. s there a relationship between students' achievement in Higher-Order Thinking Skills and 21 Century
Skills using the THINK Module?

N

The researcher conducted a needs analysis to obtain information from PJPK subject teachers. The information
collected focused on the need to integrate STEM in teaching and learning and the suitability of topics in the
Health Education subject for developing a STEM-based project-based learning structure. Based on the
findings of the study, the overall agreement score indicates a high agreement value of r = .86 (n=79). All
evaluators met the specified criteria and are subject matter experts in Physical Education and Health Education.
These experts assessed the necessity of integrating STEM into the PJPK subject while considering the
direction of the national education system. The overall score must exceed the value of .70 and is considered to
have achieved or reached a high level of agreement [19]. The same findings were obtained by [13] who found
a high percentage of agreement in constructing a STEM integration module for Mathematics. The percentage
of agreement was calculated based on the content validity formula [18]. In conclusion, the achieved agreement
scores indicate that the integration of STEM into the Physical Education and Health (PJPK) subject is crucial
for enhancing students' understanding, as well as for fostering a more student-centered teaching and learning
process, as outlined in the Malaysia Education Development Plan (PPPM) 2013-2025.

For the aspect of selecting suitable Health Education topics for Year 5 to develop a STEM teaching module, a
topic needs analysis questionnaire was distributed along with the needs questionnaire to 79 PJPK expert
teachers. The study findings show a high percentage agreement score from teachers regarding the suitability of
integrating STEM into all topics in the Year 5 Health Education syllabus. All experts have evaluated the
suitability of STEM integration into PJPK subject topics. The overall agreement score indicates a high value of
r =.91 (n=79). Therefore, this method has been utilized by [11] and [8] to evaluate the suitability of topics and
projects for STEM integration. According to [11], this step is essential to ensure that the topics and projects in
the STEM module meet the criteria of STEM education, which aims to cultivate creative, critical, systematic,
and logical thinking [12]. Overall, it was found that all projects in the THINK Module and the integration of
STEM into the Year 5 Health Education subject topics are highly suitable.

The THINK Module developed in this study is valid and suitable for use among Year 5 students, with the
integration of STEM concepts into the Health Education subject. A good module validity coefficient (.90) was
obtained through evaluation by experts in STEM education and Health Education. This indicates that the
developed module can serve as a guide for implementing project-based learning with STEM integration in the
classroom. The module, oriented toward inquiry-based learning, is structured according to five phases:
engagement, exploration, explanation, elaboration, and evaluation. In summary, these phases represent the
STEM teaching and learning process with an inquiry-based learning orientation adapted from the 5E Model [7].
The validity of the THINK Module is considered good as it exceeds the value of a good module validity
coefficient (>.80) [18]. The findings of this study also align with those of [4], who developed the I-Think
module using the Design and Development Research approach and the Sidek Development Model. His study
found that the I-Think Algebraic Expressions training module achieved a high content validity percentage,
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with a mean of 89.09%. Furthermore, [9] developed a teaching and learning module based on an inquiry-based
teaching approach for the topics of Free Fall and Sliding Motion, and evaluated its effectiveness on students’
achievement using the DDR method. The study’s findings revealed that the Teaching and Learning module for
the topics of Free Fall and Sliding Motion achieved a good average percentage of expert agreement, at 78.35%.
In summary, the validity of the module is crucial to ensure that the module measures what it is intended to
measure [18]. Moreover, the development of modules based on PBP (Problem-Based Learning) and STEM is
agreed upon for implementation according to the phases of learning. This approach can guide students to apply
their knowledge in problem-solving and in producing more systematic projects. Additionally, students are
trained to ask questions, express curiosity, and engage in group investigations to validate the questions raised.

The reliability of the module was tested based on how well students were able to successfully follow the
activity steps outlined in the module [18]. This ensures that students can achieve the predetermined objectives
of the module. Therefore, the researcher developed a module reliability questionnaire based on the learning
and facilitation steps in the THINK Module, namely engagement, exploration, explanation, elaboration, and
evaluation. The students involved as the sample in the pilot study underwent teaching and learning using the
THINK Module for six weeks. The pilot study was conducted with 30 students at a primary school in 2023.
The students participated in all the activities suggested in the module and completed the module reliability
questionnaire. The study findings show that the Cronbach Alpha value for the THINK Module is .94. This
reliability coefficient value indicates very good reliability and is adequate for a research tool [6]. Therefore, the
developed THINK Module can be considered a module with excellent reliability. The same findings were
shown by [11]. The Cronbach's Alpha coefficient was obtained based on a questionnaire survey conducted on
a pilot study sample that engaged in activities within the developed PRO STEM module. The reliability
coefficient obtained for the PRO STEM module was 0.90, indicating excellent reliability.

The reliability study conducted on this module demonstrates that a module must have a high reliability value to
ensure the quality and standards of the module, as well as to have a positive impact on the teaching and
learning process. Additionally, good module reliability reflects the feasibility of the strategies used as the PdPc
approach by students, who are the users of the module. Furthermore, the pilot study conducted allowed for a
thorough examination of the module's suitability, reducing any unforeseen issues before the effectiveness
testing of the module was carried out.

Table | Level of Mastery in Higher Order Thinking Skills of Year 5 Students for Health Education Subject by
School Category

School Category Number of[Very Poor|Poor |Average |Good [Very Good|Mean Test
Students |(0-19) (20-39) |(40-59) |(60-79) |(80-100)  |Score

S K Machang Bubok 2 32 34.4% 0% 0% 15.6% [37.5% 46.9%

SJK (C) Kay Sin 31 33.3% 0% 3.2% 16.1% [41.9% 38.7%

SJK (T) Permatang Tinggi (30 32.3% 0% 0% 23.3% |40% 36.7%

Total 93 100% 0% 1.1% 18.3% [39.8% 40.9%

Table 1 shows the level of mastery in Higher Order Thinking Skills of Year 5 students for the Health Education
subject by school category. The students' HOTS level was measured based on their scores in the HOTS test
and divided into five mastery levels: very weak, weak, moderate, good, and very good. The study findings
show that 38 students (40.9%) from the three schools achieved a very good HOTS mastery level. A total of 15
students from SK Machang Bubok 2 recorded the highest number of students at the very good HOTS level
compared to only 12 students from SJK (C) Kay Sin and 11 students from SJK (T) Permatang Tinggi.
Meanwhile, 37 students (39.8%) mastered the good HOTS level. Thirteen students from SJK (C) Kay Sin
recorded the highest number at the good mastery level compared to only 12 students from SJK (T) Permatang
Tinggi and SK Machang Bubok 2. A total of 17 students (18.3%) mastered the moderate level, with seven
students from SJK (T) Permatang Tinggi recording the highest number compared to SJK (C) Kay Sin and SK
Machang Bubok, which each recorded five students. Lastly, one student (1.1%) from SJKC Kay Sin achieved
the weak mastery level. The overall mean score for the HOTS test recorded (M=70.60), indicating that the
students' HOTS mastery level is at a good level.
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This suggests that the approach used in the THINK Module can enhance students' higher-order thinking skills
(HOTS), as student-centered learning is integrated into the teaching and learning process (PdPc). Students are
also stimulated during the PdPc process through thinking skill questions, enabling them to act and perform
correctly in the activities conducted. The PdPc process implemented through the THINK Module has trained
them to use higher-order thinking, such as analyzing, applying, evaluating, and creating while producing
projects. As such, the approach used (PBL STEM) encourages students to use inquiry in idea generation,
product design selection, and product presentation. This argument is supported by [22], who state that
activities in PBL STEM require HOTS as students are trained through the inquiry process. Through this
process, students are encouraged to conduct investigations and argue using various problem-solving methods,
which ultimately lead to a better understanding of the learning topic.

Table Il Level of Mastery in 215 Century Skills of Year 5 Students for Health Education Subject by School
Category

School Category Number of{Low Low MediumMedium High|High Mean Score
Students |(1.00-2.00)((2.01-3.00) (3.01-4.00) (4.01-5.00)

SK Machang Bubok 2 32 34.4% 0% 0% 75% 4.15

SJK (C) Kay Sin 31 33.3% 0% 0% 87.1% 4.22

SJK (T) Permatang Tinggi |30 32.3% 0% 0% 76.7% 4.20

Overall Total 93 100% 0% 0% 79.6% 4.19

Table Il shows the level of mastery in 215-Century Skills of Year 5 students for the Health Education subject
by school category. The level of 21% Century Skills of students was measured based on the mean score of
students in answering the M-21CSI questionnaire and was divided into four levels of mastery: low, low-
medium, medium-high, and high. The study findings show that 74 students (79.6%) from the three schools
achieved a high level of mastery in 21% Century Skills. A total of 27 students from SIKC Kay Sin recorded the
highest number at the high mastery level, compared to only 24 students from SK Machang Bubok 2 and 23
students from SJK (T) Permatang Tinggi. Meanwhile, 19 students (20.4%) achieved a medium-high level of
mastery in 21% Century Skills. Eight students from SK Machang Bubok 2 recorded the highest number at the
medium-high mastery level, followed by seven students from SJK (T) Permatang Tinggi and four students
from SJKC Kay Sin. In conclusion, the overall mean score for the M-21CSI questionnaire recorded (M=4.19),
indicating that the students' mastery of 21% Century Skills is at a high level.

The findings of the study indicate that the PdPc process with the THINK Module has a positive impact on
students' mastery of 21st-century skills and is significantly effective. This is because the integration of design
skills, practiced by students through the PBL STEM approach, fosters skills such as communication among
peers and teachers, the ability to access and evaluate information from digital/internet sources, innovation
through the creation of innovative products, the production of engaging animated videos, as well as the ability
to apply problem-solving strategies. This is also argued by [24], who state that the cultivation of 21st-century
skills requires a 21st-century teaching approach through activities that stimulate critical thinking.

A one-way ANOVA test was conducted to determine whether there were significant differences in students'
mastery level of HOTS based on school categories, using the THINK Module grounded in the STEM approach
for Year 5 Health Education. The one-way ANOVA was performed to examine the differences in HOTS
achievement scores among National Schools, Chinese National-Type Schools, and Tamil National-Type
Schools. The data analysis indicated no significant difference at p > 0.05, F(2,90) = .181, p = .835. In
conclusion, there is no significant difference in the mean HOTS scores among National Schools, Chinese
National-Type Schools, and Tamil National-Type Schools.

Subsequently, a one-way ANOVA test was conducted to determine whether there were significant differences
in the mastery level of 21% Century Skills based on school categories, using the THINK Module grounded in
the STEM approach for Year 5 Health Education. The one-way ANOVA was performed to assess differences
in the achievement level of 21% Century Skills among National Schools, Chinese National-Type Schools, and
Tamil National-Type Schools. The data analysis revealed no significant difference at p > 0.05, F(2,90) = .725,
p = .487. In conclusion, there is no significant difference in the mean scores for 21% Century Skills among
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National Schools, Chinese National-Type Schools, and Tamil National-Type Schools. The findings indicate
several factors that influence the results of the study. The most important factor is that all three school
categories used the same Year 5 Health Education (HE) curriculum. HE teachers are required to teach Health
Education based on the syllabus set by the Ministry of Education Malaysia [1]. This finding is supported by a
study conducted by [16] on three categories of secondary schools, consisting of fully residential schools, daily
schools, and religious schools. The study’s findings showed no significant differences in the overall learning
achievement among the three school categories, as they all used the same Physical Education curriculum.

Although there were differences in the medium of instruction across the three school categories, it did not
affect the students' level of mastery in learning when using the THINK Module for Year 5 Health Education.
This indicates that the THINK Module is suitable for use in the teaching and learning process of Health
Education to enhance students’ abilities in mastering HOTS and 21st-century skills, in line with the objectives
and goals outlined in the Year 5 Physical Education and Health Education Curriculum (DSKP).

Another factor influencing the study's results is the implementation of teaching by teachers, which followed
the guidelines set in the THINK Module. This is because, before the actual teaching sessions, all involved
teachers were given a 2-week briefing to master the THINK Module's teaching methods, which emphasize the
STEM concept. This ensures that teachers understand and then implement the correct teaching methods as
outlined in the THINK Module. The use of the same materials and approach allows for easier, accurate, clear,
and consistent delivery of learning, ensuring alignment with the main objectives and goals of the lesson.

The researcher employed Pearson’s correlation coefficient to analyze the relationship between Higher-Order
Thinking Skills and 21% Century Skills. The findings reveal that the Pearson correlation coefficient, r, for the
relationship between HOTS and 21% Century Skills is .024 (r = .024). This indicates that the two variables do
not exhibit a positive relationship and have no correlation [3]. The findings of this study indicate that students
who demonstrate a high level of mastery in HOTS do not necessarily possess high 21st-century skills. The
production of a product requires a high level of commitment from students to ensure that the final product is of
the best quality. Some of the student groups involved demonstrated good understanding and application of the
concepts. However, there are still groups of students who require teacher support and further practice to
understand and apply the STEM concepts learned in the project production process. This argument is also
supported by [17], who state that students' personalities in terms of attitude, interest, and motivation influence
their academic mastery level, and they constantly require additional encouragement and practice to better
engage in the teaching and learning process.

The findings indicate that the teaching and learning process using the THINK Module has a positive impact on
students’ mastery of 21% Century Skills and HOTS is significantly effective. This is due to the integration of
design skills practiced by students through the project-based STEM approach, which fosters various skills such
as communication with peers and teachers, the ability to access and evaluate information from digital/internet
sources, innovation in creating innovative products, the production of engaging animated videos, and the
capability to apply problem-solving strategies.

CONCLUSION

Before adopting student-centered teaching and learning approaches, educators can utilize a support tool known
as modular teaching to ensure thorough preparation. This preparation includes ensuring readiness to
incorporate the latest teaching aids in alignment with advancements in 21% century pedagogy and HOTS.
Promoting a healthy lifestyle is also emphasized, aiming to cultivate well-rounded individuals capable of
competing on a global scale. The foundation of a healthy lifestyle requires a comprehensive understanding of
health, physical fitness, and balanced nutrition. Students who engage with health-related content generally
demonstrate a greater understanding of health compared to those who do not. Furthermore, the development of
this module presents multiple benefits for various stakeholders. It serves to disseminate knowledge regarding
healthy lifestyle practices within the broader community and provides valuable insights to the Malaysian
Ministry of Education for the enhancement of primary school curriculam. Teachers can use this module as a
resource and guide to implement interventions designed to foster student engagement and expertise in
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maintaining a healthy lifestyle. Additionally, it may serve as a reference for other researchers exploring similar
or different fields of study.

REFERENCES

1.

Bahagian Pembangunan Kurikulum (2019). Kurikulum Standard Sekolah Rendah (KSSR) Pendidkan
Jasmani dan Pendidikan Kesihatan Tahun 5. Kementerian Pendidikan Malaysia.

2. Bahagian Perancangan dan Penyelidikan Dasar Pendidikan (2020). Laporan Kebangsaan TIMSS 2019.
Putrajaya. Kementerian Pendidikan Malaysia.

3. Chua, Y. P. (2012). Mastering research methods. Mcgraw-Hill Education.

4. Foo, J. Y. (2017). Pembinaan Modul Latihan I-Think Ungkapan Algebra Tingkata Dua. (Tesis ljazah
Sarjana Tidak Diterbitkan). Tanjong Malim : Universiti Pendidikan Sultan Idris

5. Gandi, R. T., Rus, M. R. C., & Mohamed, S. (2021). Pendekatan Penyelidikan Reka Bentuk Dan
Pembangunan (DDR) Dalam Pembangunan Model Pemikiran Inventif Pelajar Mata Pelajaran Reka
Cipta. J. Educ. Res. Indigenous Stud, 3(1).

6. Hair, J. F., Black, W. C., Babin, B. J., & Anderson,R. E. (2010). Multivariate Data Analysis(7th Ed.).
Pearson Prentice Hall.

7. Han, S., Rosli, R., Capraro, M. M., & Capraro, R. M. (2016). The effect of science, technology,
engineering and mathematics (STEM) project based learning (PBL) on students’ achievement in four
mathematics topics. Journal of Turkish Science Education, 13(special), 3-29.

8. Harun, M. T. (2023). Pembangunan modul FZ-STEM dalam topik Daya dan Gerakan serta
keberkesanannya terhadap kemahiran abad ke-21 dan KBAT.

9. Hashim, S. R., (2017). Pembangunan dan Keberkesanan Modul Pengajaran dan Pembelajaran Tajuk
Bebas dan Gerakan Luncuran dan Keberkesanannya Terhadap Pencapaian Pelajar. (Tesis ljazah
Sarjana Tidak Diterbitkan).Tanjong Malim : Universiti Pendidikan Sultan Idris.

10. Jemaah Nazir. (2019). Buku Panduan Mata Pelajaran PJPK. Putrajaya: Kementerian Pendidikan
Malaysia.

11. Kasim, N. H. (2019). Pembangunan modul Pro-STEM bagi topik biodiversiti dan ekosistem serta
kesannya terhadap KBAT dan kemahiran abad ke-21. Universiti Pendidikan Sultan Idris.

12. Kementerian Pendidikan Malaysia (2018). Laporan Tahunan 2018 PPPM 2013-2025. Pelan
Pembangunan Pendidikan Malaysia 2013-2025, 1, 100-108.

13. Khalid, S. N., Muzirah, M., Rahmat, F., & Mohamed, N. A. (2019). Pembangunan dan Penilaian
Modul Pengajaran STEM dalam Bidang Statistik dan Kebarangkalian dalam KSSM
Matematik. Journal of Quality Measurement and Analysis JOMA, 15(2), 25-34.

14. Lynn, M. R. (1986). Determination and Quantificatiom of Content Validity. Nursing Research.
Dicapai pada https://doi.org/10.1097/00006199-198611000-00017

15. Mckillip, J. (1987). Need analysis- Tools for the human services and education (1st ed.). USA: SAGE
Publications Inc.

16. Mohd Izwan Shahril (2017). Keberkesanan Instrumen Pentaksiran Pembelajaran (IPP) Berasaskan
Teaching Games for Understanding (TGFU) bagi Permainan Badminton. Tesis ljazah Doktor Falsafah.
Universiti Pendidikan Sultan Idris.

17. Mohd Noor, N. F. A., Hassan, A., & Ahmad, N. A. (2017). Relationship between emotional,
intelligence, motivation and logical reasoning towards academic achievement among secondary school
students. International Journal of Academic Research in Business and Social Sciences, 7(14), 196-216.

18. Mohd, S., & Ahmad, J. (2005). Pembinaan Modul: Bagaimana Membina Modul Latihan dan Modul
Akademik. Penerbit Universiti Putra Malaysia.

19. Salimin, N., Elumalai, G., Shahril, M. I., & Subramaniam, G. (2015). The effectiveness of 8 weeks
physical activity program among obese students. Procedia-Social and Behavioral Sciences, 195, 1246-
1254,

20. Salleh, S. R. (2021). Pembangunan Modul My KAPS Berasaskan Nyanyian Secara Didik Hibur Bagi
Penerapan Kemahiran Sosioemosi Kanak-Kanak Prasekolah. Universiti Pendidikan Sultan Idris.

21. Siraj, S., Abdullah, M. R. T. L., & Rozkee, R. M. (2020). Pendekatan penyelidikan rekabentuk dan
pembangunan: Aplikasi kepada penyelidikan pendidikan. Penerbit UPSI.

Page 3900

www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue Il February 2025

%, S
¢ RSIS ~

22. Slough, S. W., & Milam, J. O. (2013). STEM Project-Based Learning. STEM Project- Based Learning
an Integrated Science, Technology, Engineering, and Mathematics (STEM) approach. Texas: Sense
Publisher. Dicapai pada https://doi.org/10.1007/978-94-6209-143-6

23. Thyegarajan, T., & Shahril, M. 1. (2023). Development and assessment of the THINK module in
teaching and learning health education based on the STEM approach for Year 5 students. International
Journal of Academic Research in Business and Social Sciences, 13(11), 2027-2031.

24. Wan Husin, W. N. F., Mohamad Arsad, N., Othman, O., Halim, L., Rasul, M. S., Osman, K., & lksan,
Z. (2016, June). Fostering students' 21st century skills through Project Oriented Problem Based
Learning (POPBL) in integrated STEM education program. In Asia-Pacific Forum on Science Learning
& Teaching (Vol. 17, No. 1).

Page 3901 www.rsisinternational.org


http://www.rsisinternational.org/

