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Abstract: Developing teaching and learning materials that focus on neuroscientific and 

holistic approaches at the Additional Mathematics secondary level aligns with the 2027 School 

Curriculum Design, which promotes active learning and classroom engagement. This study 

aims to explore the perspectives of expert teachers in the Additional Mathematics subject to 

identify the need for a brain-based instructional module to develop cognitive mastery skills 

among secondary school students in the subject. The study employed a Design and 

Developmental Research (DDR) strategy, emphasizing the needs analysis method in the initial 

phase. The study collected data through semi-structured interviews with five field experts, and 

the interview data were analyzed using thematic analysis facilitated by the Atlas.ti software. 

The key finding was a strong consensus among experts on the importance of developing an 

instructional Brain-Based Learning (BBL) module, particularly for cognitive mastery skills. 

Furthermore, the study highlighted a need for more teaching and learning materials that 

support active learning, positive learning environments, and multi-sensory engagement in 

Additional Mathematics classes, despite the acknowledged potential of this approach. The 

results emphasize the need to create and implement a BBL module to fill this void and equip 

teachers with the essential resources and expert guidance to incorporate it into Additional 

Mathematics lessons successfully. 

 

Keywords: Additional Mathematics, Brain-Based Learning (BBL), Design and Developmental 

Research (DDR), Need Analysis 
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Introduction  

The National Science, Technology, and Innovation Policy (DSTIN) 2021- 2030 explains the 

crucial role of Science, Technology, Engineering, and Mathematics (STEM) subjects in driving 

national development, highlighting the need to strengthen academic performance (MOSTI, 

2021). STEM subjects are also recognized in Malaysian education for their contribution to 

economic growth, global competition, and the demand for a workforce equipped with critical 

thinking, problem-solving, and technological skills (Apin et al., 2022). As the country prepares 

to meet future demands, it is crucial to prepare students with the competencies and skills needed 

to thrive in a knowledge-based economy (Nagari et al., 2023). Therefore, fostering cognitive 

mastery skills tailored to global competitiveness among STEM students is crucial to ensuring 

Malaysia remains competitive on the world stage.  

 

Additional Mathematics is one of the STEM subjects designed to prepare students for 

employment in STEM fields. It is a subject that requires a solid foundation in mathematics and 

analytical thinking, and focuses on problem-solving and collaboration skills (Curriculum 

Development Division, 2018). 

 

However, it is often regarded as the most challenging elective subject in the science stream 

(Mohd et al., 2022). Teaching characterized by inadequate instructional resources and 

inefficient, traditional methods has led most students to view Additional Mathematics as a 

challenging subject (Yakubu & Jungudo, 2023). Although the Ministry of Education of 

Malaysia has provided guidelines and exposure to teaching and learning approaches in 

Additional Mathematics for Additional Mathematics teachers, they still prefer the conventional 

method that has long been practiced (Mohd, 2022). 

 

The methods and strategies teachers use in teaching and learning Additional Mathematics 

require a precise and comprehensive understanding, as well as the ability to help students solve 

problems that involve high levels of thinking. The ability to solve mathematical problems is 

crucial in mathematics and underpins students’abilities to solve unforeseen challenges 

(Wahyuni et al., 2025). Therefore, strategies in the daily lesson plan should be appropriate, and 

engaging teaching aids can positively impact the implementation of the Mathematics teaching 

and learning process for students (Sharpe & Marsh, 2022). 

 

For three consecutive years, the Malaysia Certificate Education (SPM) achievement in 

Additional Mathematics has declined. Analysis of SPM results demonstrates that students can 

answer basic questions but struggle with Higher Order Thinking Skills (HOTS) questions. 

Research revealed that less than 80% of students achieve only the minimum level in HOTS 

(Fuzi et al., 2020; Khali & Rosli, 2022; MoE, 2023). This indicates that cognitive mastery skills 

remain inadequate. However, despite HOTS questions rising to 50% starting in 2021, many 

students still fail Additional Mathematics. This may be attributed to teachers’ perspective and 

readiness to practice cognitive mastery skills without interfering with curriculum requirements 

(Xueting & Ismail, 2024). Nonetheless, students who take Additional Mathematics as an 

elective subject in the science stream in secondary school appear to have only average problem-

solving and critical thinking skills, while teachers use traditional teaching methods. Among the 

fundamental mathematical topics in the Additional Mathematics curriculum that are 

challenging are Integration, Probability Distributions, Progression, Indices, Surds and 

Logarithms, and Quadratic Functions (Bakar & Samah, 2021).  
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Therefore, there must be efforts from teachers and students to improve the teaching and 

learning process, align with the goals of shaping individuals who are mathematically minded, 

creative and innovative, as well as skilled in applying problem-solving effectively (Roorda et 

al., 2024). To realize this aspiration and these goals, the teaching and learning process in 

Additional Mathematics requires transformation and adaptation in the aspects of teaching 

approach, teaching strategies, teaching environment content, and assessment. All these aspects 

need to be organized and evaluated to integrate content delivery with contextual relevance, 

involving critical thinking, creativity, and innovation, as well as effective application of 

cognitive mastery skills. 

 

Moreover, the approach grounded in neuroscience and cognitive science that focuses on how 

the brain learns is crucial in learning Additional Mathematics because it can foster critical 

thinking and increase attention, understanding, meaning, and memory. Learning that is 

‘authentic’, meaning it provides more opportunities for students to solve real-world problems 

in lessons and creates a conducive classroom environment, is required (Korisky et al., 2024). 

In particular, the foundation for developing cognitive mastery skills begins with creating a 

high-quality learning environment that promotes curiosity and analytical thinking and nurtures 

open-mindedness. 

 

Recent studies have focused on how brain research supports meaningful and impactful teaching 

and learning in mathematics (Binyameen et al., 2022; Olaoluwa, 2024). An understanding of 

brain function and its impact on learning can transform teaching and learning. Moreover, the 

introduction of a new curriculum in 2027, focused on cognitive mastery skills such as problem-

solving and critical thinking, promotes active learning and classroom engagement. 

  

Literature Review  

Brain-Based Learning (BBL) is an instructional strategy grounded in the 12 principles of BBL 

(Caine et al., 2005; Caine & Caine, 1990). The concepts of BBL, grounded in neuroscience, 

serve as the foundation of brain-based teaching. It is a learning method that supports students’ 

cognitive, emotional, and social development, ensuring they learn at an optimal level. Caine et 

al. (2005) asserted that great teaching and learning include three fundamental elements: 

i) Relaxed alertness 

ii) Orchestrated immersion in complex experiences 

iii) Active processing of experiences 

 

Conversely, E. Jensen (2008) stated that BBL can be encapsulated through three terms: 

engagement, strategy, and principle. The learning approach aligns with the optimal functioning 

principles of the brain’s inherent processes, aiming to achieve attention, understanding, 

meaning, and retention (Jensen, 1998). Given that brain development and growth are reliant on 

individual experiences, the challenge for teachers is to diversify teaching methods and shift 

from an approach that “fits all” to an “enriched environment” suited to all students (John, 

2005). Teachers need to provide a safe and enriched environment, promote active learning, 

integrate emotion and cognition, and accommodate the brain’s natural processes (Korkmaz, 

2024). 

 

Authentic learning, which addresses real-world challenges, can enhance students’ learning 

effectiveness (Sato, 2025). Numerous studies have suggested that brain-based instruction has 
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a more favourable effect than the traditional instruction method (Amjad & Tabbasam, 2024; 

Yatim et al., 2022). However, the current literature shows significant limitations that require 

the development of brain-based learning module. Empirical evidences indicate there is a 

correlation between BBL and other various factors related to learning, including conceptual 

understanding (Yatim et al., 2022); engagement (Badri & Saleh, 2021; Heal & Goodwin, 

2023); critical thinking skills (Nasution et al., 2021); and achievement (Shanta & Wells, 2022). 

These findings indicate that learning environment congruent with the brain’s naturally process 

and can simultaneously support meaningful learning experiences. 

 

However, an extensive review reveals that majority of previous BBL studies focussing on 

isolated instructional approach compared to a systematic and oriented designed framework. 

Many studies implement selected elements of BBL, such as collaborative learning, active 

learning or emotional engagement independently. Most of the research not integrating all three 

elements which proposed by Caine et al. (2005). As a result, teachers are uncertain to use brain-

based learning in practical settings to enhance students’ cognitive mastery skills. Therefore, it 

is necessary to examine whether the BBL approach can effectively foster students’ cognitive 

mastery. 

 

Furthermore, there are concerns about misinformation arising from the rapid spread of 

knowledge about BBL. There is a lack of awareness among Mathematics teachers regarding 

the BBL approach (Binyameen et al., 2022; Shanta & Wells, 2022; Susanti et al., 2019; Telussa 

et al., 2024). Teachers remain uncertain about the practical implementation of the BBL 

approach in the classroom. Even though many empirical research have demonstrated the 

effectiveness of BBL, but there is scarcity with materials that can provide teachers with 

instructional guidance and teaching materials that implement brain-based principles. This gap 

indicate that the empirical evidences of effectiveness alone is not enough to provide support 

and guidance to develop students’ cognitive mastery skills unless supported by well-designed 

instructional material. 

 

The Potential of Brain-based Learning Approaches in Additional Mathematics 

In the context of Additional Mathematics, persistence need of structured BBL module become 

more prominence. Previous studies have identified the challenge of understanding the 

Additional Mathematics concept, which results in difficulties with cognitive mastery skills 

such as critical thinking, problem-solving, and analytical thinking (Malik & Saddiq, 2024). 

Students struggle to grasp these skills in Additional Mathematics because most teachers still 

use antiquated instructional strategies. The teaching and learning of Additional Mathematics 

are predominantly teacher-centred, leading to a lack of engagement and difficulty in 

understanding its concept (Olaoluwa, 2024; Yatim et al., 2022; Zakaria et al., 2021). Despite 

Secondary School Standard Curriculum (KSSM) Additional Mathematics emphasizing that 

effective teaching and learning in the classroom occur when teachers carefully plan activities 

and use diverse methods and resources to help students understand concepts and develop 

cognitive skills, these outdated approaches remain prevalent. Given this issue, the learning 

process requires instructional practices that helps students, supports engagement and 

encourages collaboration. 

 

Additional Mathematics’ students benefit from actively constructing knowledge, collaborating 

in group settings, and solving real-world problems (Basari & Siew, 2022). By engaging in these 
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activities, students can connect mathematical concepts to real-life situations, fostering active 

learning and deeper understanding (Fatima et al., 2020; Otieno & Povey, 2023). Moreover, 

utilizing effective teaching and learning methods and holistic instructional resources can 

enhance students’ engagement and promotes active learning (Korkmaz, 2024; Malik & Saddiq, 

2024).  

 

Given that brain growth is influenced by enriched and meaningful learning experience (Jensen, 

1998), there is a clear need for instructional resources that can help students acquire the skills 

needed (Okudan & Yeşilyurt, 2024). Therefore, BBL module can give meaningful means of 

transforming theoretical principles to classroom practice by organising teaching techniques that 

foster an emotional climate, enriching experiences, and active learning in Additional 

mathematics (Yatim et al., 2022). Meaningful learning resources and a conducive environment 

are required so that these students can develop skills and subject matter knowledge (Visnovska 

& Cortina, 2022). 

 

Research Objectives 

Generally, the objective of this study is to explore the needs in developing a BBL approach 

module for teaching and learning of Additional Mathematics based on the perspectives of 

expert teachers in the Additional Mathematics subject. 

 

Methodology  

The research aims to design and develop a teaching and learning module by adopting the 

Design and Development research (DDR) approach. In DDR, the first phase in developing a 

teaching and learning module is the needs analysis. The needs analysis phase is an important 

step in determining the main research issues before developing modules (Saedah et al., 2013).  

 

A qualitative approach using semi structured interview was conducted in needs analysis phase 

to identify whether there is a need to develop the BBL module in Additional Mathematics. 

Moreover, the data acquired in this phase are used to determine requirements for prior module 

development and to evaluate them in the next phase (Padzil et al., 2021). Unlike a purely 

qualitative approach, DDR provides a comprehensive framework that integrates needs analysis, 

design development, expert validation and testing effectiveness, making it particularly suitable 

for establishing an empirical foundation for instructional module development (Jamil & Noh, 

2024).  

 

McKillip’s discrepancy model serves as a reference for the needs analysis phase in developing 

a teaching and learning module. According to McKillip (1987), the analysis phase involves 

identifying and evaluating the needs that will determine the results to be achieved. According 

to Jamil and Noh (2021), the only element highlighted in this model is the first expectation the 

process of setting goals and specifying what must be accomplished. Afterwards, a performance 

measurement process involves identifying the necessary actions. Finally, it involves identifying 

the irregularity that should occur and the exact cause of the issue. In this study, the section that 

can be identified is the need to develop the module and the content requirements for developing 

it. The DDR research approach, as illustrated in Figure 1, as described by Richey and Klein 

(2007), is used to guide the investigation. 
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Figure 1: Phases of Design and Developmental Research (DDR) 
Source: Author’s own work 

 

The iterative structure of the DDR approach facilitates ongoing enhancement. It aligns with the 

study, which focuses on developing a teaching and learning module using a brain-based 

approach in the context of the Additional Mathematics subject. 

 

Participants and Procedures of the Research 

A qualitative approach using semi-structured interviews was used in this study to obtain 

information from five expert teachers’ perspectives on the need to develop a brain-based 

module to measure the effectiveness of cognitive mastery skills. The selection of these experts 

was through purposive sampling to choose five teachers in the Additional Mathematics subject. 

These five teachers were selected based on their extensive experience (over 10 years) and their 

extensive knowledge in the field of teaching and learning of Additional Mathematics. 

 

Selecting study participants can provide data until saturation, where no new or overlapping 

information is obtained. Patton (2002) recommended a small number of informants. In this 

study, saturation occur after five interviews with no new data, codes or opinion to refine the 

concepts. This methodology offers an advantage in obtaining a comprehensive understanding 

of the situation being studied (Galletta, 2013). It allows research participants to voice their 

genuine thoughts and to understand their perspectives and experiences (Mohd Awang et al., 

2018). According to Patton (2002), collecting qualitative data enables researchers to examine 

and observe issues and problems in the real world. A semi-structured interview protocol is used 

as a research instrument to answer the research question. It was finalized by the author and two 

other experts in qualitative research for review and improvement. 

 

Collecting and Analyzing Data 

The face and content validity of the interview protocol questions were verified before the 

interviews occurred. All the informants were contacted virtually to invite them to participate 

in the study. After the participants agreed to be interviewed, the official invitation letter and 
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consent form were sent to informants who agreed to participate in the research. All scheduled 

interviews were conducted as individual sessions so that informants could communicate and 

express their experiences and opinions. The interview sessions lasted from twenty to forty 

minutes and were conducted in a semi-formal manner to facilitate the process and ensure the 

comfort of all participants. The interviews were conducted in 6 stages as follows: 

1. Introduction 

2. Confirming the interviewee’s experience 

3. Outlining the purpose of the interview 

4. Obtaining permission to record the conversation 

5. Executing the interview session 

6. Conclusion and gratitude of the interviewee 

 

After completing the interviews with the expert teachers, the researcher analyzed the interview 

data using the steps suggested by Creswell and Poth (2016) to understand the meaning and 

feedback of the study participants. The audio recordings were transcribed verbatim. The data 

were analyzed using a deductive coding approach with ATLAS.ti software. All experts verified 

the transcripts to refine and clarify the overview of the presented information. Thematic 

analysis can identify, analyze, and report patterns in data (Braun et al., 2015). Data analysis 

was performed by carefully reading the transcriptions to investigate emerging issues, 

generating initial coding, searching for subthemes and categories, and defining possible themes 

relevant to this study. Interviews were conducted until data saturation was reached, as 

determined by the established stopping criterion. Therefore, when no new codes are identified, 

or a code frequency in the data recurs three to five times, the stopping criteria for this study are 

met (Baker & Edwards, 2012). Figure 2 summarizes the flow of the research data collection 

and data analysis. 
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Figure 1: The flow of data collection and data analysis 

Source:Author’s own work 

 

Results  

The objective of the analysis was to identify the needs for developing a brain-based approach 

module in Additional Mathematics education, based on expert views. This study conducted 

face-to-face interviews with five experienced Additional Mathematics teachers to gain their 

insights and opinions on the requirements and criteria for developing a brain-based module for 

high school Additional Mathematics students. The questions asked during the interview 

sessions were intended to address the research question: What are expert teachers’ views on 

the needs in developing a brain-based approach module for teaching and learning Additional 

Mathematics? Three broad themes emerged from the needs analysis, which are: 1) Teachers 

need inclusive modules; 2) Challenges and problems in teaching Additional Mathematics; and 

3) Innovative content. 
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Figure 3: Summary of themes 
Source: Author’s own work 

 

Theme 1: Inclusive Module 

Based on the analysis, the feedback under the inclusive module has been categorized into three 

categories: 

 

Category 1: Enhancing cognitive Development 

In this study, participants provided feedback on the need to include HOTS questions. 

Moreover, participants mentioned that students lack critical thinking skills. However, teachers 

can train them by posing “why” questions. 

‘……we include the HOTS questions, using those questions and analysing them 

using Bloom's taxonomy…’ (SSI201) 

 

The participant observed that students are absent from deep, reflective questioning, and there 

is a need to foster conceptual curiosity. 

‘…Because critical thinking will look at something. And they should think about it. 

But the problem is, the kids in Malaysia lack critical thinking. For example, why is 

our handphone rectangular? Why not triangular? Why not round? why not a 

cylinder? That is how we develop critical thinking in students’ (SSI101) 

 

Category 2: Fostering engagement and motivation 

The participants also explained that students need engaging activities to understand the content 

better. 

“the most important thing is that the way to solve the problem must engage the 

students and then help them understand’ (SSI205) 
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By developing a structured and engaging module, the participant agrees that it can increase 

interest in Additional Mathematics, support affective and cognitive growth in Additional 

Mathematics learning, and develop essential problem-solving skills. 

“..with a well-designed module ..students will see their relevance to real life. In 

addition, they will enhance their confidence, interest, and problem-solving skills, 

which are important for the Additional Mathematics subject.” (SSI301) 

 

Category 3: Conducive environment 

Participants noted that a collaborative approach can enhance critical and creative thinking by 

allowing students to exchange opinions with peers.  

“This collaborative approach encourages critical and creative thinking. Where 

students can exchange opinions, meaning that when they share, they can see more 

clearly, understand a concept more deeply and create a conducive learning 

environment.” (SSI305) 

 

In addition, teachers need to play an essential role in creating a learning environment that 

encourages students to engage in problem-solving. 

 

Theme 2: Challenges and Problems in Teaching Additional Mathematics 

Students face numerous problems when learning Additional Mathematics. All five experts’ 

teachers expressed different perspectives regarding the problems students faced during lessons. 

Under this theme, the feedback of participants has been categorized into three categories: 

 

Category 1: Memorization 

The participants also expressed challenges in teaching due to students’ preference for 

memorization. They struggle to connect long, complex questions to algebraic expressions or 

formulas for solving. Hence, students prefer memorizing the problem-solving steps and 

following the procedure.  

“…the main challenge is when students encounter questions in the form of 

sentences, complex sentences. So, when students get a long, complex question, they 

find it difficult to determine the steps to solve that question. The reason is that if the 

question is complex, students need a deep understanding to grasp the situation, then 

identify the topics involved, and finally know the correct formulas”. (SSI202) 

 

The experts acknowledge that they primarily used traditional teaching methods. The limitations 

of those teaching approaches are that students memorize without understanding. 

“..Which they can't make the connection between what has been shown and what 

they need to do.” (SSI501) 

 

Category 2: No variation in teaching methods 

Participants discussed the problems that exist in the teaching of Additional Mathematics. 

Among them is the rare utilization of interactive teaching methods. 

“So far, honestly, I am really only used to chalk and talk, because of time 

constraints. So, I don't use other activities much…this method still not 

satisfactory” (SSI203) 
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The expert admits that they rely on the traditional “chalk and talk” method due to time 

constraints. Although the method has demonstrated that students’ performance was 

unsatisfactory, the teachers still rely on a single, structured method and are not exposed to 

alternative teaching strategies. Among the feedback, they said they only used a minimal 

implementation of problem-based learning. 

“..I never use interactive activities…Rarely. That one, the teacher has to guide.” 

(SSI204) 

 

Category 3: Passive teaching and learning resources 

The experts acknowledged that they used the current teaching and learning module, but the 

learning resources are passive. 

“ … The module we use is just an ordinary module. The module with just questions 

and answer. (SSI102). 

 

Moreover, they perceive existing modules as monotonous and desire more engaging learning 

content and activities. 

“There needs to be something different. Even though there are modules now, they 

follow topical questions, it's the same, boring” (SSI103) 

 

According to participants, prioritizing completing the syllabus over interactive learning leads 

to passive teaching and learning. 

“I rarely used the presentation. Time constraints. So, we want to catch up with the 

syllabus again. I'm not really into it.” (SSI206) 

 

Moreover, one participant provided feedback that there is a need for a structured module with 

progressively more difficult tasks and scaffolding that builds from simple to complex. It is 

important to gradually develop skills in module design. 

“It means, a clear and easily understandable explanation of the concept, starting 

with the basic idea or definition for each topic. After that, it is accompanied by 

graph examples or visuals or illustrations that help explain the concept…” 

(SSI302) 

 

Theme 3: Innovative content 

Based on the analysis, the feedback under innovative content has been categorized into three 

categories: 

 

Category 1: Interactive learning activities 

The impediment to altering Additional Mathematics teaching approaches lies in the imperative 

to provide students with direct experience through hands-on activities for a comprehensive 

understanding of Additional Mathematics concepts.  

 

Learning activities should relate to real-world challenges: 

“For real-life applications, we briefly explain how this concept is used in actual 

situations, such as using indices in interest calculations, and using logarithms in 

earthquake magnitudes or pH in chemistry” (SSI303) 

The experts also value collaborative approaches in teaching modules, as they foster critical 

thinking and deepen understanding through peer discussion. 
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“yes.. presentations can also be done..”(SSI107) 

“I involve the students in the activity section. During the activity section, I will 

give questions and they will solve problems in groups, then a representative will 

explain the solution to the other classmates, so at that time we will open up space 

for the students to ask each other questions.” (SSI207) 

 

Category 2: Teaching strategies 

The participants discussed suitable methods for teachers to address effective teaching 

strategies. One participant chose exploration as a strategy to understand the concept better. 

“..if the topic has such exploration, it will make the students understand better what 

they are learning. It will strengthen their understanding.” (SSI106) 

 

Moreover, another participant valued the use of videos to introduce the lesson in the early 

phase. 

“Show a video or, if available, a movie... we call it set induction.” (SSI105) 

 

Experts also encouraged collaborative and discussion-based activities in the Additional 

Mathematics class. The ability of students to collaborate and communicate effectively in 

problem-solving activities can positively affect students by fostering interaction with their 

peers, sharing ideas, and creating an interactive environment. 

“This collaborative approach is very effective. Because it encourages students to 

interact, discuss, and understand the concept of a topic more deeply, maybe through 

sharing ideas with friends in a group.” (SSI208) 

 

The experts also value graphical representations and charts to help understand the content. 

“For example, graphics, charts, or animations to help students understand the 

content” (SSI304) 

 

The expert encourages activities, such as games, to boost learning and supports active learning 

sessions. 

“They fond of activities like games where we form groups, then we give questions, 

and they play with their friends. So, it keeps them from dozing off, so they stay 

active.” (SSI401) 

 

Category 3: Technology and digital tools as teaching aids 

The participant agreed that digital tools, when integrated with learning modules, can enhance 

students’ understanding. 

 

Moreover, the experts emphasize the importance of integrating digital tools and collaborative 

approaches to enhance students’ understanding, as well as the potential of interactive and 

problem-based activities. 

“..You can use a digital method...using an app to demonstrate the application of a 

topic”. (SSI104) 

 

Moreover, the expert believes students are attracted to sophisticated digital tools. 
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“I think so because students nowadays are more exposed to technology, and when 

a technology is considered advanced, it can attract their interest and help them 

understand” (SSI402). 

 

The experts expressed a need for more engaging teaching resources, including structured 

modules that provide teaching strategies to address the problems. Although the teachers are 

aware of the need for variety in teaching methods to enhance cognitive mastery skills, the main 

hurdle experts face is the lack of interactive and engaging teaching and learning resources to 

integrate into Additional Mathematics education. 
 

Discussion 

The findings of needs analysis emphasize that Additional Mathematics requires an intervention 

through an inclusive and engaging module to foster students’ cognitive and affective 

development. Several of results during semi structured interview enlightened the module 

design. 

 

Firstly, teachers highlighted the importance of integrating a BBL approach, which includes 

elements of relaxed alertness, orchestrated immersion in complex experiences, and active 

processing of experiences to stimulate critical thinking and inquiry. To enhance cognitive 

development, the module structured activities that highlight critical thinking and problem 

solving and conceptual understanding through guided inquiry tasks. This result is supported by 

the statement by Khali and Rosli (2022) that teachers need to practice a variety of teaching 

strategies and enhance the quality of teachers’ instruction through student-centred teaching 

strategies that are oriented towards problem-based learning in teaching and learning of 

Additional Mathematics. To address the need for increased engagement and motivation, 

interactive collaborative learning activities and solving real-world application were embedded 

within the module to sustain students’ participation. According to Korhonen et al. (2023), 

students interact verbally and engage in conversations with and through materials as they share 

goals, directly or indirectly. 

 

Secondly, there were several challenges faced by teachers and students in understanding 

abstract concepts of Additional Mathematics. The current learning resources which 

unattractive and low cognitive engagement, lead to students rely on memorization. Moroever, 

the teachers were lacked of variation in teaching methods. To overcome these issues, the 

module need to have interactive and student-centred materials such as dicussion-based tasks, 

guided worksheets and hands on activities to encourage students in meaningful learning of 

Additional Mathematics. This is supported by Nsuworks and Williams (2024), who stated that 

engaging materials and activities can hold students’ interest in learning mathematics, which 

they may find a difficult subject and also support by Oktaviyanthi & Agus (2023) that learning 

through visual media can assist students’ conceptual understanding in mathematics. 

 

Thirdly, the teachers highlight the need for developing the module which systematically can 

create an engaging, dynamic and brain compatible learning environment that supports effective 

teaching and learning practices 

 

Conclusion  

This study explores experienced teachers’ perceptions of current teaching and learning 

resources in Additional Mathematics and the need to develop a brain-based approach module 
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in Additional Mathematics education. Based on the findings, teachers highlighted that a brain-

based teaching and learning approach can positively affect student learning, particularly by 

strengthening cognitive skills such as critical thinking, problem-solving, and analytical 

thinking. The experts reflected on the importance of understanding concepts and solving 

problems. They suggested that comprehensive modules based on active learning, a positive 

learning environment, and multi-sensory engagement should be developed to improve 

students’ understanding and performance in Additional Mathematics. 

 

The suggestions of teaching module development by experts are; 

1. Clear explanations of concepts that are easy to understand 

2. Integration of basic mathematical foundations 

3. A structured and tiered approach to the topic 

4. Real-life applications of mathematical concepts 

5. Structures exercises ranging in difficulty 

 

Thus, the elements related to the analysed themes were suggested for integration into the 

module development. The lack of a module to guide Additional Mathematics teachers in 

integrating cognitive development, conducive environments, and active participation further 

reinforces the need for a BBL approach module. The limitation of this study is that it was 

conducted with a sample of only five teachers and did not consider students’ views. Therefore, 

the study’s sample is a limitation. Hence, it would be a good idea for future research to conduct 

interviews with students to gain insights from both teachers’ and students’ perspectives. 
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