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Abstract: It is widely recognized that the application of thinking skills in the teaching and learning of
Mathematics has become an important need in the Malaysian context. The level of mathematics teachers
understanding on the importance of thinking skills is, therefore, a matter of concern. This need analysis study
aims to identify the extent to which thinking skills training has been accepted by Malaysian mathematics
teachers and to identify the topics in Form One Mathematics which requires thinking skills infusion. This study
used an online questionnaire (Google Forms) of Need Analysis Survey involving 52 respondents among
mathematics teachers nationwide. Data are analysed using the descriptive statistics. The finding of the study
revealed that although almost % of them have attended Higher Order Thinking skills (HOTS) courses, yet half
of them are still unclear about conducting HOTS teaching. Furthermore, they are not provided with a module to
guide HOTS in teaching. This study also found that the topic of Algebraic Expression achieved the highest score
as the topic of choice for teachers, which indicated that TS should be infused in this topic during the
development of the module. It was concluded that there is a need to develop a thinking-based learning module
for Algebraic Expression topic which would enhance the quality of thinking among students in order to enable
them to compete globally.
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INTRODUCTION

The development of the 21st century demands that everyone has various skills in preparation to equip
themselves in facing the development of the era of globalization and innovation (Ballakrishnan & Maslawati,
2020; Yue Lin, 2018). Among the skills required are critical thinking and problem solving skills, information
and communication technology literacy skills as well as contextual learning skills. These skills need to be
trained in students as early as possible at the school level and placed as the main objective in learning (Saputri,
Sajidan, Rinanto, Afandi & Prasetyani, 2019). Priority to thinking skills is not a new thing in the education
system in Malaysia (Abdul Rashid, 2016). According to (Mintzes & Walter, 2020) in order to cultivate HOTS in
students, teachers need to provide a comfortable environment for students such as sharing ideas, inventions and
activities in groups. Among the teaching and learning methods that can enhance the mastery of thinking skills
and enable students to be actively involved is through integrating thinking skills in the content of the subject
(Swartz & McGuinness, 2014).

One of the approaches to teaching and learning based on HOTS that is actively and taught in an integrated
manner into the content of the subject is the approach of Thinking-Based Learning (PBP) or Thinking-Based
Learning. PBP is a teaching approach by integrating habits of mind and metacognition in the content of teaching
as a whole (Swartz & McGuinness, 2014). Simultaneous teaching incorporates the habit of thinking and
metacognition called Skilful Thinking (ST). The term ST was introduced by (Swartz & Parks, 1994) as a
methodology in the teaching of thinking skills.

BACKGORUND STUDY

The background of the study describes the aspects that give an overview of the study to be conducted
(Ghazali &, Sufean, 2018). Officially the Old Secondary School Curriculum (KLSM) started in 1955 (Nik Azis,
2016). KLSM which was founded after independence focuses more on knowledge and examinations as opposed
to the emphasis on values and skills to students (Nik Azis, 2016). Activities that actively involve students are
very limited, conceptualized by rote teaching, emphasizing higher mathematical knowledge and much teacher -
centered. KLSM only aims at learning alone (Nik Azis, 2016). As a result, teaching and learning practices do
not emphasize thinking skills resulting in limited creative and critical thinking among students (Rajendran,
2017). In short, during KLSM thinking skills are given less attention in the curriculum
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PROBLEM STATEMENT

Many studies have found that Malaysian students have not yet mastered the HOTS highlighted in the Revised
Bloom Taxonomy (MOE, 2019). It is common knowledge that the achievement of Malaysian students in
international assessments, namely TIMSS and PISA, is unsatisfactory. Based on the results of PISA 2018,
although student achievement increased from 2009 - 2018 but only 54% achieved level two proficiency
compared to the international average of 76% (The Organization for Economic Co -operation and Development
(OECD), 2018). The achievement of Malaysian students is only at the level of knowledge, identifying and
interpreting simple mathematics compared to the achievement of Singaporeans who have achieved Level 4 in
Mathematical Literacy and Level 3 in Reading Literacy and Scientific Literacy (OECD, 2019). Although the
PISA 2018 report shows an improvement in Malaysia's position, but if you look at the performance, the
achievement of Malaysian students is still far behind (OECD, 2019).

Apart from PISA, TIMSS is an international assessment specialized in science and mathematics
subjects also participated by Malaysia. This difficulty in learning algebra is not only experienced by students in
Malaysia, but around the world. The importance of the field of algebra has placed TIMSS paying attention to the
content of the algebraic domain in addition to numbers, geometry, data and probability (Mullis, Michael, Pierre,
Dana & Bethany, 2019). However, the achievement of algebra mastery is still below the international
benchmark at a moderate level as shown in Table 1. In addition, Table 1.4 shows the differences in Malaysia's
achievement far behind Singapore and other Asian countries such as China and South Korea in the content and
domain. cognitive.

Table 1. Comparison of Achievement of Malaysian Students in
Mathematical Content Domain and Cognitive Domain in TIMSS 2019

Content Domain Cognitive Domain
Country Numbers  Algebra Geometri Data & Knowledge Aplication Reasoning
Probability

Singapore 611 619 619 620 614 614 620

China 613 618 623 593 616 610 616

Korea 605 609 617 598 614 604 609
Selatan

Malaysia 458 456 466 457 451 464 462

(Source: TIMSS Report 2019, Ministry of Education Malaysia, 2019)

This situation is not so surprising because the practice of science and mathematics education in Malaysia
focuses on the mastery of low -level cognitive abilities (Nik Aziz, 2014).

Placing thinking skills as a goal to be achieved will give students ample opportunity to acquire these skills.
However, several factors constrain the implementation of thinking skills among teachers themselves. Among
them are, the quality of teaching and readiness among teachers contribute to the problem of HOTS implemented
in the classroom. Teachers are implementers and are very important in determining the success of educational
aspirations in PPPM, 2013-2025 (MOE, 2013). Past studies have proven that the quality of teacher teaching has
a major impact on student engagement and achievement in the classroom (Normiati & Abdul Said, 2018). In
fact, teachers ’understanding of mathematics, curriculum and HOTS also contributes to classroom practice,
professional development and student achievement (Nor’ain, Zamzana & Ruslina, 2019).

In fact, mathematics teaching is still procedural in nature that emphasizes algorithms (Munirah, 2015). This is
supported by the findings of the Academic Study of Higher Education Leadership (AKEPT), PPPM Preliminary
Report, 2012) showed that only 12% of teaching was delivered at a high standard, while another 38% were at a
satisfactory standard and another 50% were at an unsatisfactory level. that is, teachers fail to deliver effective
teaching, especially in cultivating high -level thinking (MOE, 2013. This gives the impression that the delivery
of subjects does not involve students adequately and the way of teaching is more passive and lecture -shaped
(Apak & Taat, 2018) although there are excellent teachers in the Malaysian education system.The subjects
presented are more focused on shallow content understanding and do not focus on HOTS.This statistic also
shows the big challenges that will be faced as about 60% of teachers today will continue to teach for another 20
years (KPM, 2013).

Many studies have been done involving critical thinking on almost all subjects such as Islamic Education (Tuan
Rahayu, Mohd Aderi, & Mohd Isa, 2017; Wan Ali Akbar and Nursafra, 2020), Physics (Kaviza, 2020);
Mathematics (Kok Pin Wan & Syed Mohd Hashim, 2018), History (Ariffin & Yunus, 2017; Siong & Faridah,
2020) and English (Anida, Zulkifli, Husna Mohd Amir & Marlini, 2020; Jessica & Zamri, 2021) . Several other
studies focus on thinking skills in teaching and learning (Mohd Ashraf, Muhammad Talhah, Aminudin &
Ahmad Marzuki, 2020), issues and challenges of HOTS (Mohd Syaubari, 2020), knowledge and understanding
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of teachers (Nur Aida & Mohd Aderi, 2014 ), teacher readiness (Rachel Lyne, Mohd Mahzan, Abdul Razaq &
Shakila, 2019; Mazarul, Maizura & Norazimah, 2020).

However, less research has been done on the construction of modules that are based on thinking skills in
mathematics learning. Findings from the needs analysis by researchers in parallel with the study (Nooriza, 2019)
found that the KBAT module is the main need raised by teachers. Teachers are of the view that the module can
be used as a reference, provide a clearer understanding of HOTS as well as increase teachers' confidence to
implement HOTS -based teaching (Mohd Nazri, Ramlee, Nik Azimah & Rosnidar, 2017; Nur Hawa Hanis &
Ghazali, 2018; Kaviza, 2019) . Thus, the need to implement the construction of Thinking-Based Learning (PBP)
or Thinking-Based-Learning (M-TBLE) module is a gap in this study conducted.

Vygotsky’s (1978) Theory of Social Constructivism underlies this study. This theory states that children’s
cognitive skills develop systematically, logically and rationally with the help and verbal guidance of others
(Mohd Fuad, Marina, Afrah Salwani, Mohd Zain, 2013; Robson, Allen & Howard, 2020). In this situation,
children’s cognitive skills result from their external and internal interactions (Norshidah, Manisah & Khalim,
2018, Norzuraina, 2019) that can directly enhance their understanding.

THINKING-BASED LEARNING

The concept of Thinking-Based Learning (PBL) was initiated by Robert Swartz and Sandra Parks (Swartz &
Parks, 1994; Swartz, Costa, Beyer, Reagan & Kallick, 2010). PBP uses an infusion learning approach by
incorporating thinking skills as well as developing thinking habits and metacognition into the overall teaching
content. Specifically, PBP combines various strategies, methods or techniques that are appropriate to encourage
active thinking in students.

PBP in the context of this module involves a direct learning approach by incorporating critical and creative
thinking skills through the involvement of students in learning Algebraic Expressions. Pupils are given the
opportunity to do various explorations individually or in groups to improve their understanding of the learning
content (Rosnee et al., 2021).

To encourage students to structure students' thinking clearly, Robert Swartz and Sandra Parks (Swartz & Parks,
1994; Swartz, 2010) also introduced the IERT model which consists of four phases namely Introduction
(Introducing, 1), Engagement (E), reflection. (Reflection, R) and Transfer (T). The closing phase is divided into
five phases in all so that students can draw conclusions and self -reflection on the whole learning process.

The effectiveness of the PBP approach covers a wide range of areas of study. Among them are engineering
drawings (Norazlinda, 2017); mathematics teaching modules for students with special needs (Nur Jannah,
2018); English, Yue Lin (2018); mathematics (Einav, Morgan & Tang, 2020 and Science, Engineering,
Technology & Mathematics (STEM), (Hartini, 2020)).

In this regard, this study aims to develop a thinking -based learning module for Form 1 students. This module
will also provide a new focus in learning how to deliver lesson content while applying thinking skills.

RESEARCH METHODOLOGY

Research methodology is important so that the research conducted has appropriate and effective methods in
answering research problems (Kumar, 2019). This study uses a survey method to get a clear picture and collect
accurate information on the needs of learning modules based on thinking skills for Form 1 Mathematics.

Research design

The study in developing this M-TBLE module uses Design and Development Research (DDR) (Richey & Klein,
2014) which consists of needs analysis phase, module design and development phase and module usability
evaluation phase. the need aims to know the views of Mathematics teachers on the need to build and develop M-
TBLE modules.

Study sample

The study sample consisted of 52 mathematics teachers from across the country by answering a questionnaire
using Google Form. The selection of respondents is purposive sampling. The main purpose of this needs
analysis is to get feedback from mathematics teachers on whether the construction of the KBAT module is a
requirement as well as the proposed form 1 mathematics title.
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Findings

Table 2. Respondents based on Gender, Teaching Experience and Course Attendance

and KBAT Training (N = 52) Respondent Demographics

Respondents Respondents Percentage (%)
Demographi
Sex
Male 17 32.7
Female 35 67.3
Major
Mathematics 37 71.2
Mathematics & 12 23.1
Sciences
Others 3 5.7
Teaching Form
1 Mathematis
1-10 years
11-20 yeras 25 48.1
More than 16 30.8
15 years

11 21.1

Table 2 shows the feedback of the views of the KBAT module by mathematics teachers from across the country.
In conclusion, the findings show that although 3/4 of the respondents have attended the KBAT course, but half

of them are still unclear about the teaching involving KBAT.

Table 2. Feedback of teachers' views on the course

No Items (%)

1. Have attended the KBAT course The KBAT course 75.0

2. was successfully implemented 45.1

3. The presentation of the content is clear 52.1

4, Adequate distribution materials 45.1

5. This course can improve questioning techniques 44.0
Form 1 Mathematics Module is not provided

6. Accepted modules do not cover all topics 51.9

7. 75.5

Table 3. Form 1 Mathematics Title Feedback by mathematics teachers in Malaysia

No Topics (%)

1. Numbers and Ratios 13.7

2. Factors and Multiples 11.5

3. The square, the square root, 11.8
The power of three and the root of the power of
three 15.7

4. Ratios, Rates and Proportions 23.1

5. Algebraic expression 135

6. Linear Equations 9.6

7. Linear Inequality 9.6

8. Lines and Angles 7.7

9. Basic Polygon 17.3
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10. Perimeter and Area 7.7
11. Set Operation 11.8
12. Data Handling 11.5
13. Pythagoras theorem

SUMMARY AND SUGGESTION

The study of the construction of the M-TBLE module that has been discussed will result in 8 units of learning
critical and creative thinking skills as a whole. Sidek Module and Development Model (Sidek & Jamaludin,
2008) is used as the basis in the construction process of KBAT module because it has a more comprehensive
and detailed structured level and consists of 13 steps and through two stages of development (Sidek &
Jamaludin, 2008). There are two stages of module production, namely, the first stage is the processes of
producing module drafts and the second stage is the processes of conducting evaluation of the module. Module
construction using the Sidek model can help researchers plan, design, and organize measures systematically.
This model is considered complete because it can explain the construction of the module draft so as to test the
effectiveness of the module.

In conclusion, there is a need to develop a thinking-based learning module for the title of Form 1 Mathematical
Algebraic Expressions. apply thinking skills to encourage active thinking in students.
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