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ABSTRACT

In Malaysia today, challenges in learning mathematics, such as resource limitations and weakness in literacy
and numeracy among Indigenous students extend to the teaching of mathematics, which has faced significant
difficulties as well. The study examines the learning opportunities offered by the artSMart 8 program, which
employs an innovative educational approach that integrates artistic expression with mathematical concepts
among mathematics teachers in Indigenous schools. Recognising the unique cultural and contextual needs of
Indigenous students, this research investigates how the program fosters engagement, conceptual understanding,
and culturally responsive pedagogy. Using a qualitative design approach, data were collected through
interviews, classroom observations, and reflective narratives from two primary school teachers and two
secondary school teachers in the mathematics field. Findings revealed that the teachers showed a variety of
perspectives on teaching Indigenous students, especially in mathematics, while promoting inclusivity and
cultural relevance in mathematics education. Furthermore, teachers reported increased student motivation and
deeper conceptual connections when integrating art-based techniques into their lessons. The study concludes
that the importance of the emergent theme of Culturally Responsive Education for mathematics teachers in
implementing arts-integrated pedagogy is to narrow the education gap between urban, rural, and interior
communities. It is recommended that this potential program should be undertaken in transforming mathematics
teaching in Indigenous schools and highlight the importance of the emerging theme of Culturally Responsive
Education for mathematics teachers in implementing arts-integrated pedagogy in bridging the educational gap
between urban, rural and remote communities.
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INTRODUCTION

In embracing pedagogies and perspectives that preserve the culture of Indigenous students in schools today,
educators must acknowledge the emotional dimension of their students and integrate a philosophy of well-
being into the academic curricula that emphasises the holistic nature of education (Kerr & Averill, 2024).
ArtSMart 8 was a special project conceptualised to share knowledge, skills and experiences between educators
and future educators with the community. It is one of the initiatives from various programs at the Faculty of
Education, Universiti Teknologi MARA (UiTM). Through the implementation of the concept of contextual
teaching and learning in real-life situations, the projects implemented were to help provide solutions to
academic issues faced by the identified community. All projects implemented also involved good cooperation
and support from government bodies, industries, institutions, private companies, associations, and related
organisations.

Among the objectives of the first phase of artSMart 8 is to conduct a needs analysis related to the quality and
equity of education. A discussion session between the main project drivers, academic and administrative staff
of the Faculty of Education, was implemented with Indigenous students, teachers, and administrators in several
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Indigenous schools in Kuala Lipis, Pahang. Meetings with relevant stakeholders, reviewing and proposing the
suitability of project activities based on the set objectives, and establishing networks of collaboration and
understanding with the Indigenous community and other stakeholders were also conducted. The information
was collected through the distribution of questionnaires, interview sessions and observations. In addition, the
information obtained was verified based on a literature review and related documents that had been previously
analysed.

Figure 1 Art Smart 8 Team arrived at Kuala Lipis, Pahang

!

LITERATURE REVIEW
The Dropout Rate of Indigenous Students

The dropout rate of Indigenous students in Malaysian education remains one of the critical issues that has
drawn attention from various parties. Some factors have been identified as contributing to this problem,
including low literacy and numeracy skills, language challenges, socioeconomic factors, and acceptance of
education in the Indigenous community. According to.... (Journal of Gender, socioeconomic status, and
numeracy test scores) Ruslan's (2018) study found that the literacy and numeracy levels of Indigenous students
are still at a low level. Mastery of these basic skills is very important for the continuity of learning, and failure
to master them causes many students to experience difficulties in continuing their education at a higher level.
Weaknesses in literacy and numeracy are also linked to the effectiveness of pedagogy and access to learning
materials that are appropriate for the needs of Indigenous students. However, for Arens et al. (2014), it is
interesting to note that Indigenous and non-Indigenous students did not differ in their influence on mathematics
and school but differed in their affective reactions to English.

Language issues are among the main factors contributing to the dropout of Indigenous students in education
(Jabatan Kemajuan Orang Asli [JAKOA], 2016). In addition, the language of instruction in schools is different
from their mother tongue, causing difficulties in learning. This language mismatch not only affects academic
performance but also reduces students' interest and motivation to continue attending school.

According to a report by the Ministry of Education of Malaysia (KPM, 2012), economic, geographical, and
cultural factors also serve as barriers to access to quality education for Indigenous students. Poverty among
Indigenous families causes many families to be unable to meet the educational needs of their children. In
addition, the location of schools that are far from the students' residences, as well as infrastructure challenges
such as unpaved roads and a lack of transportation, also make it difficult for students to attend school
consistently. According to Kawiti et al. (2025), Indigenous people and vulnerable groups are more likely to be
negatively affected and in greater magnitudes by climate change.

Cultural aspects also play an important role, where formal education is still not a priority in the Indigenous
community. A study by Nor Fariha Aniza et al. (2016) shows that the level of mastery of basic reading,
writing, and arithmetic (3M) skills among Indigenous students is very worrying. As a result of this weakness,
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Indigenous schools fail to achieve the minimum standards as intended by the Ministry of Education of
Malaysia. This shows that the existing education system is still unable to have a significant impact on students
from this community. This is confirmed by Hale & Lockard (2022), the absence of contextually relevant
curriculum, lack of culturally responsive educators, and biased assessment test item parameters do not allow
the Indigenous population to improve academically.

According to KPM (2012), the dropout rate among Indigenous students can be seen through several important
statistics. Only 20% of Indigenous students complete secondary school, while only 39% of Indigenous
National School students pass the core subjects in the Primary School Achievement Test (UPSR) examination.
More worryingly, 35% of national schools, the majority of which consist of Indigenous students, fall into the
low-performing school category. This statistic reflects the significant academic achievement gap between
Indigenous students and students in the mainstream.

A study by Paiz and Mohd Anuar (2020) found that the attitude of parents in rural areas who are less
concerned about their children's education also contributes to the high dropout rate. Lack of awareness of the
importance of education and the priority given to family economic activities causes many parents not to
encourage their children to continue schooling. A study by Vivien et al. (2019) also shows that in the
Indigenous community in Sungai Tekai, most parents believe that basic education up to grade six is sufficient.
This attitude causes the participation rate of Indigenous students in secondary and higher education to remain
low. This factor reflects the challenge of changing society's perception of the importance of long-term
education.

METHODOLOGY

A needs analysis was conducted in a structured and focused manner with emphasis placed on current issues
and challenges, particularly to improve the quality and equity of their education. The needs analysis included
gathering information through interview sessions with four mathematics teachers, two from primary schools
and two from secondary schools, before proposing ideas of interventions to the teachers. The mathematics
teachers, who have 3 to 12 years of mathematics teaching experience, also serve as heads of their respective
mathematics committees. An ethnographic research method approach was employed to systematically explore
and document the daily lives, behaviours and interactions of the Indigenous community.

RESULTS AND DISCUSSION

Although the interviews were done at two different levels, primary and secondary, the responses from the
secondary school teachers showed continuity and flow of needs from primary to secondary school. Therefore,
the data presented below starts with Teacher 1 (primary), Teacher 2 (secondary), Teacher 3 (primary) and
Teacher 4 (secondary). Based on the study conducted, it was found that there are teachers who are confident in
the capabilities of the Indigenous students to succeed in their studies. This can be seen in the statement from
Teacher 1:

“...As teachers who need to teach Indigenous children, they need to use the right techniques to teach all the
inputs in the mathematics syllabus, regardless of the difficult syllabus as advertised by social media.
Indigenous students need teachers who are enthusiastic and are always motivated to overcome the hardships of
teaching in rural schools. They need to be strong-willed. Don't count money...”

Teacher 1 hopes that the school can find a successor who can continue his efforts in educating Indigenous
children. This can be seen from the researcher's observation of the students' exercise books showing that
teachers who teach in Indigenous schools do follow the syllabus given by the Ministry of Education Malaysia,
which encompasses not only spelling, counting, addition and subtraction, but also money counting activities,
unit conversion, and colourful cipher memorization activities that were prepared and photocopied by the
teacher. The teacher also praised the beautiful, neat and readable writing done by the Indigenous children.
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However, some teachers have the opposite impression of Indigenous students. The following impression is
from Teacher 2:

“...Students still lack the skills of addition and subtraction, let alone involving numbers with two digits
exceeding 20. In addition, most Indigenous children are only able to memorise up to the number 4...”

This statement is supported by Teacher 3 through the following quote:

“...It is customary for an Indigenous child to need guidance from the teacher when answering test questions,
where the teacher has to read the questions and explain them to the student first...”

Teacher 3 expressed her agreement with the school principal’'s recommendation that teachers should prioritise
reading ability among Indigenous students so that they can continue learning according to the primary
syllabus. Meanwhile, the teacher 4 also stated that although these Indigenous children are weak in learning,
they like singing and dancing because it is part of their culture:

“...Sometimes we include folk songs in learning mathematics to attract the interest of Indigenous children to
attend classes in particular and to come to school in general...” (Teacher 4).

The results of the interviews with the teachers showed a variety of perspectives on teaching Indigenous
students, especially in mathematics. Teacher 1 emphasised the importance of using the right techniques and a
highly motivated and enthusiastic teacher attitude in facing the challenges of teaching in rural areas.
Observations also showed that teachers teaching in Indigenous schools follow the syllabus set by the Ministry
of Education Malaysia, including additional activities such as counting money and memorising ciphers
provided by the teachers.

However, Teacher 2 reported a major challenge in the students’ level of mastery of basic mathematics, where
many were only able to count up to the number 4 and were still weak in adding and subtracting two digits.
Teacher 3 supported this view by stating that Indigenous students needed full guidance in answering test
questions, indicating the need to focus on mastering reading skills before mathematics learning could be
carried out more effectively. This coincides with the study from Ruslan (2018) and Nor Fariha Aniza et al.
(2016), who found that Indigenous students still have low literacy and numeracy proficiency. Furthermore, the
mastery level of basic reading, writing, and arithmetic (3M) skills among Indigenous students is highly
concerning. On the contrary, Arens et al. (2014) stated it is noteworthy that Indigenous and non-Indigenous
students had a similar influence on mathematics and school but exhibited different affective responses to
English.

Teacher 4 emphasised that teaching methods need to be adapted to the students’ culture, such as incorporating
singing and dancing elements in Mathematics learning to attract their interest. This shows that a cultural
approach to education can be a factor that helps increase the attendance and interest of Indigenous students in
learning. However, this can be challenging as the language of instruction in schools differs from their mother
tongue, making it challenging for students to comprehend lessons (JAKOA, 2016). The language barrier not
only impacts academic performance but also diminishes their interest and motivation to stay in school. It is
shown that music also helps students stay focused while studying. Some children who spend time with musical
activities have higher 1Qs than other children.

Table 1 summarises the perspectives of four teachers on teaching Indigenous students, highlighting key themes
such as perceptions, academic challenges, teaching strategies, observations, and student engagement. It shows
both the strengths and difficulties observed by teachers, including students’ low literacy and numeracy skills,
the importance of culturally relevant teaching, and the role of teacher motivation in supporting learning. This
structured format allows for a clear comparison across teachers, providing an overview of factors that
influence Indigenous students’ educational experiences.
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Table 1 Key Categories Across Mathematics Teachers’ Perceptions in Indigenous Schools

learning

Category Description Teacher

Perception of Indigenous Students The abilities and potential of Indigenous students All

Academic Challenges The specific learning difficulties Indigenous students face All

Teaching Strategies / Approaches The methods teachers use to facilitate learning 1,3and 4

Observations / Comments The teachers’ observations about student work and learning | All
processes

Motivation & Engagement The factors influencing student participation and interest in | 1 and 4

Category 1: Perception of Indigenous Students.

Teachers’ perceptions of Indigenous students varied across school levels and experience. While some, like
Teacher 1, expressed confidence in students’ academic potential, others noted weaknesses in basic
mathematics and dependence on teacher guidance (Teachers 2 and 3). Teacher 4 observed that students,
despite academic struggles, demonstrated strong engagement in culturally relevant activities such as singing
and dancing. Overall, these perspectives reveal a mix of optimism and concern regarding Indigenous students’

learning capabilities.

Category 2: Academic Challenges.

Indigenous students face several academic challenges, including low literacy and numeracy skills, difficulty
performing addition and subtraction beyond small numbers, and reliance on teacher support during
assessments. Additional factors, such as rural school contexts and language barriers, further hinder
comprehension and motivation. These findings align with previous studies highlighting the need for targeted
interventions to improve reading, writing, and arithmetic proficiency.

Category 3: Teaching Strategies / Approaches.

Teachers employ a combination of pedagogical and culturally responsive strategies to support Indigenous
students. Teacher 1 emphasised the importance of proper teaching techniques and enthusiasm, while Teacher 3
recommended prioritising reading skills before advancing in mathematics. Teacher 4 highlighted the value of
integrating cultural elements, such as singing and dancing, to increase engagement. Collectively, these

strategies reflect a balance between rigorous instruction and culturally sensitive practices.

Category 4: Observations / Comments.

Observations indicated that Indigenous students’ work is generally neat and aligned with the Ministry of
Education syllabus, including activities such as money counting and cipher memorisation. Teachers also noted
that cultural activities positively influence student engagement and interest. These observations suggest that,
despite academic challenges, teachers actively implement strategies to facilitate learning and maintain student

motivation.

Category 5: Motivation & Engagement.

Student motivation and engagement are influenced by teacher attitude and culturally relevant teaching
practices. Teacher enthusiasm was highlighted as essential for sustaining learning in rural contexts, while
integrating cultural activities, such as folk songs and dances, improved attendance and classroom participation.
Music and cultural activities were also reported to enhance focus and cognitive development, underscoring the
importance of affective and cultural dimensions in Indigenous education.
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LIMITATIONS

This study has several limitations that should be acknowledged. First, the sample size was relatively small,
consisting of only four teachers. As a result, the findings may not be representative of the wider population of
teachers or applicable across different educational contexts. Second, the study focused within one region which
is Kuala Lipis, Pahang, which may limit the generalizability of the results to other Indigenous community
regions in Malaysia.

Furthermore, while the research captured teachers’ opinions and provided insights into their experiences, it did
not include student perspectives. The absence of students’ input restrict understanding of how the artSMart
program was perceived and experienced from the students’ point of view. Therefore, it is difficult to determine
the broader impact of the artSMart program.

CONCLUSION
The research findings have established a theme for the study, the strategy to reduce Indigenous student dropout

through Culturally Responsive Education. The theme of Culturally Responsive Education involves creating
educational experiences that promote academic success, strengthen cultural identity, and foster students' social
and emotional well-being (Nofazilah et al., 2023). For Anderson et al. (2022), a culturally responsive approach
allows educators to use innovative methodologies and flexible processes, fostering collaboration with those
affected by the program and its evaluation. By knowing that the academic performance of Indigenous students
in mathematics is average, which requires additional assistance in terms of tutoring classes with improvements
in basic skills in counting numbers 1 to 1000 using basic operations of addition, subtraction, multiplication and
division. The interest and motivation of Indigenous students in learning mathematics are influenced by the
support of parents, teachers and the community. Findings from Kerr & Averill (2024) indicate that teachers’
interactions with learners are important for determining assessment practice and outcomes.

Therefore, the Ministry of Education and schools need to provide programs that are appropriate to raise
awareness of the importance of education for children. The government should take intentional steps to
document, acknowledge, empower, and integrate relevant Indigenous knowledge systems into policy
formulation and implementation (Bol et al., 2024). A conducive environment & ecosystem are needed to help
the learning process of Indigenous students, and finally, exposure from statutory and private bodies is needed
to form career paths and develop students' available talents. Chang et al. (2023) suggested that the government
should provide a policy that brings external resources that may help students improve their academic
performance and enhance their ability to compete with urban citizens. It would be interesting for future studies
to explore whether mechanisms that operate in similar patterns of relations could be found for Indigenous and
non-Indigenous students from different cultural backgrounds. It is not wrong if the traditional ways of knowing
and doing things can guide modern solutions for living with changes in the environment and climate (Kawiti et
al, 2025).
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