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school curriculum. Diverse methodologies are employed to conduct this
implementation. Reviews of global programming trends in primary school
mathematics education were the aim of this study. This study utilises data from the
SCOPUS, ScienceDirect, and EBSCO search engines. Numerous empirical investigations
have undergone a review procedure utilising the PRISMA methodology. Articles
published between 2000 and 2024 were analysed. This article examines the interplay
between mathematical concepts and programming, the programming features
commonly incorporated into mathematics education, and the consequences of
programming on primary mathematics learning. This article provides an in-depth
discussion of practical implications and recommendations for further research from
multiple perspectives.
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1. Introduction

In the International Labour Organization (ILO) Worldwide Youth Employment Trends 2017 study
for 1997 to 2017, the global youth labour force decreased significantly from 21.7% to 15.5% [1]. This
research indicates that the youth face significant obstacles when marketing themselves in the job
market. The research by Sidhu et al., [2] indicated an urgent need for educating the youth aged 16 to
26 with Industry 4.0 technologies, as their awareness as well as readiness remain poor. Thus, youth
should polish their skills and experiences, especially in the digital economy to enhance employment
opportunities. The ability of the digital economy to create a decent return on investment and offer
improved employment opportunities means that it can pave the way for a more sustainable economy
through the production, adoption, and innovation of digital technology on a macro level. The ILO
forecasts that by 2030, telecommunication networks will generate 24 million additional
employments worldwide. Artificial intelligence (Al), robotics with computer programming, the

* Corresponding author.
E-mail address: masyithohmdzuber@student.usm.my

https://doi.org/10.37934/sijste.3.1.4356

43



Semarak International Journal of STEM Education
Volume 3, Issue 1 (2024) 43-56

Internet of Things (1oT), and 3D printing will dominate global youth employment patterns [1]. These
technologies are ushering in a new wave of technical developments affecting future employment.
Besides, the Member States of the United Nations have produced a 2030 Agenda of 17 Sustainable
Development Goals (SDG) to improve the quality of human life and conserve the global environment.
Goal 4 in SDG also, guaranteeing accessible and fair decent education and encouraging lifelong
learning opportunities for everyone, is highlighted. In attaining this objective, digital skills were given
the highest thematic emphasis.

Beginning in the year 2000, efforts were made to include digital skills in education curriculums
across the globe. In schools, technology-based abilities such as digital skills, programming, and
computer science are beginning to be utilised in class, extracurricular activities, summer camp and
robotics competitions. Since 2000, the United States has implemented STEM, which combines
Science, Technology, Engineering, and Mathematics, to cultivate a scientifically and technologically
savvy and innovative workforce generation. England, on the other hand, was among the early nations
to include Computer Science in its curriculum in 2013. In addition, Industrial Revolution (IR) 4.0, which
ushers in a new wave of technology, is accompanied by a dynamic development in the educational
landscape; programming education adds a new layer to students' digital skills. Besides allowing the
students to explore new things through programming learning, they will also be able to think
analytically, imaginatively, and competitively. Students who can think in this way are better prepared
to meet the challenges of the modern workplace and the transition to IR 4.0. Additionally, TIMSS
2019 revealed that children who perform well in mathematics and science can access adequate
learning materials [3]. Therefore, it is necessary to provide opportunities and exposure to all
students, especially those in developing countries and remote communities, to narrow this gap in
educational opportunities.

The modern youth have a strong attachment to technology. Most of these youth generations are
consumers rather than innovators of technology. Therefore, programming is one of the potential soft
skills that they should consider expanding. Programming enables students to utilize computers to
express themselves, broadens the horizon of knowledge, and encourages the growth of
computational thinking [4]. However, learning that incorporates programming concepts at the
primary school level is challenging but engaging. Thus, programming activities must be simple to
begin, encourage discovery, and accommodate diverse project perspectives to make it easier for
people of different ages, experiences, and interests [4]. Programming therefore adds a new layer to
the student's cognitive process. Thus, programming has been defined as constructing a process of a
series of algorithms or pseudocode for a computer programme to execute according to commands
and solve a problem [5]. In the 1980s, Seymour Papert was an early proponent of incorporating
programming into the classroom. He believed that teachers and students will be benefited from this
new programming knowledge. Papert highlighted to provide students room to construct their idea
of a learning process and avoid misunderstandings, a notion and paradigm to carry out this
programming-based learning need to be prepared [6]. It is because introducing programming into
education without rigorous study might lead to enjoyment without much learning. Therefore, there
is no assurance that the programming will enhance learning.

Programming exercises could encourage students’ development in tinkering, abstraction, and
generalisation when writing pseudocode, looping helps to assemble an effective solution, remixing
and debugging are required when rectifying any faults in the coding algorithm. All these qualities will
promoting computational thinking capabilities [7]. This is because the process of conceptualising
abstract issues and solutions in programming needs computational thinking skills [8]. Consequently,
computational thinking and programming are deeply intertwined. Since the power to think and act
imaginatively is one of the predictors of an individual's, a company's, a community, and even a
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nation's survival [9]. However, there were many obstacles in the way of early attempts to introduce
programming to students, including resource limitations and the nature of text-based programming
languages were notoriously challenging for a young learner to master [4,10]. Hence, numerous
initiatives in the new millennium sought to restore programming's prominence [11-13]. Thus, there
is a need to understand the strengths of the welcoming programming environment and reduce
obstacles as it will attract students to learn to program. It appears that programming abilities are
being valued more and more in the era of IR 4.0. In their eagerness to utilise programming in
instruction at the primary school, teachers and educational authorities must assess the material and
consolidate the most effective pedagogical ways for implementing it. Hence, it is because learning
programming seriously and focusing solely on programming abilities is not appropriate for primary
school students since it might result in them quickly becoming bored and giving up [14]. Therefore,
a little step technique is essential for bridging the gap between normal language and programming
language [15]. This technique is extremely effective for adopting new learning tools so that beginners
can gradually incorporate them with their existing knowledge.

Hence, it is necessary to examine the trends in prior research about programming intervention in
mathematics education and the effects of programming integration in mathematics education as it
will benefit teachers, schools, practitioners, educational researchers, and policymakers. Numerous
scholarly investigations concerning the implementation of programming in education have been
conducted. Luxton-Reilly et al., [16] examines the emphasis on programming education, strategies of
content delivery, and the tools employed in programming instruction generally. Forsstrom et al., [17]
analyses the programming software often used, with the common focus of studies and the impact of
incorporating programming into mathematics education for students. The research conducted by
Lindberg et al., [18] concentrated exclusively on the gamification of programming education across
seven countries. Holo et al., [19] evaluated the focus on programming studies within mathematics
education in primary schools. Nonetheless, these studies fail to elaborate on the strategies often
employed, the mathematical concepts typically intertwined with programming, and the implications
of programming on the mathematical growth of primary school students.

Consequently, this study aims to evaluate the often-employed strategy, the mathematical
content frequently integrated with programming, and the significance of programming in
mathematics education, particularly for the growth of primary school students. This study employs
the scoping review methodology. Scoping review exerts the method of mapping findings by spanning
together the literature from prior studies on a broad issue to identify gaps, explain essential concepts,
report empirical evidence from carried out activities and identify prospects for future research [20].
In essence, producing such a review might shed light on the appropriateness and enhancement of a
policy or practice. Besides, the study will answer the following research questions:

e RQ1: What are the primary school mathematical contexts to which programming have been
applied?

e RQ2: What are the features of the programming interventions used in previous research that
employed in primary school mathematical learning?

e RQ3: What is the implication of programming on primary school students’ learning in
mathematics.

2. Methodology
A reliable study relies on well-defined sources of information and undergoes screening to

guarantee the quality and consistency of its objectives. This work uses systematic literature highlights
to collect and analyse empirical studies from multiple papers comprehensively and transparently [21]
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[22]. Such studies can provide a focused emphasis on the research topics, backed by extensive
evidence, research findings selected based on explicit criteria, strict reliability evaluation, and verified
inferences [23]. Articles were gathered and systematically reviewed, and the information obtained
was analysed through a meta-analysis. The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist comprises 27 items that must be adhered to [24]. PRISMA is
utilised for its capability to analyse extensive databases and facilitate precise searches based on the
terminology employed in the study. Figure 1 illustrates the executed PRISMA procedure.

>Identification>> Screening >> Eligibility >> Included >

Fig. 1. PRISMA procedure [24]

2.1 Article Selection Process
2.1.1 Identification

The initial step involves the identification of keywords. To minimise bias within the search and
selection of research articles, a peer review was performed by two independent assessors. An
agreement must be established between the two independent assessors regarding the choice of
pertinent articles and keywords. Following agreement on appropriate keywords, the article search
procedure is executed on the selected data search engine. Searches utilise Boolean Operator and
Truncation techniques within the search chain across three databases: Scopus, Science Direct, and
EBSCO. Table 1 presents the keywords of the search chain of articles utilised in the search process.

Table 1
Search chain in database
Scopus TITLE, ABSTRACT, KEYWORDS (("programming" OR “coding”) AND "primary school" AND

"mathematics")
Science Direct  (("programming" OR “coding”) AND "primary school" AND "mathematics")
EBSCO (("programming" OR “coding”) AND "primary school" AND "mathematics")

Finally, a total of 712 articles were successfully gathered by the three databases.
2.1.2 Screening

The screening process commenced with the elimination of overlapping articles across the three
databases. Subsequently, articles are evaluated based on the established inclusion and exclusion
criteria. The inclusion criteria for article selection include articles publish in a journal or proceeding,
focus on empirical research, the accessors have access to the full article, and the article being written
exclusively in English. Consequently, only 63 articles met the criteria established during the screening
process. Table 2 presents the comprehensive selection and exclusion criteria.
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Table 2

Inclusion and exclusion criteria

Criteria Inclusion Exclusion

Type of Article journal article, proceeding article books, thesis, dissertation
Year of Publication 2000-2024 before 2000

Search Engine
Subject
Research Sample

Scopus, Science Direct, Web of Science
Mathematics
Primary School Students

Other than stated search engine
Other than mathematics
Other than primary school students

Language

English

Other than English

63 screened articles were reviewed by researchers regarding their abstracts, content, and
research findings to align with the research question. Following the evaluation process, only 31
articles were accepted. Certain articles failed to satisfy the inclusion requirements for this study as
they merely addressed the general application of mathematics within science, technology,
engineering, and mathematics (STEM) education, lacking a distinct focus on mathematical content.

2.1.4 Included

A list of articles that were studied in this study is provided below (Table 3).

Table 3
The list of articles

No. Author Grade Mathematics Topics Learning Framework/
Concept
1, Martin et al., [25] 5and6 Mathematics concept Concrete-Representational-
Abstract (CRA) and language
models
2. Lodi et al., [26] 5 Basic Mathematics operation Modern Cryptography
3. Tian et al., [27] 3to7 Basics numbers Game-based learning
4, Polomes et al., [28] 2and 3 Ratio, proportion, percentage, Physical and digital twin
proportional reasoning
5. Choi et al., [29] land 2 Basics numbers Educational Data Mining
(EDM)
6. Eadaoin et al., [30] 5and6 Geometry, measurements Digital game-based learning
7. Hu and Wong et al., [31] 3 Basic numbers, problem-solving Game-based learning
8. Bento Miguens et al., [32] 3 Geometry Educational robotics
9. Kopcha and Ocak [33] 5 Fraction, decimals Meta-cognitive strategies
10.  Goltsiou and Sofianopoulon 1 Geometry Moodle Digital Environment
(34]
11.  Laurentetal., [35] 4and5 Euclidean division, additive Programmingin Scratch
decomposition, fractions
12.  Zhangetal., [36] 4 Geometry 5Es Instructional model
13.  Karakostas et al., [37] 2to6 Basic numbers Algorithmic and deductive
thinking
14.  Franchamps et al., [38] 5and 6 Grid (Coordinate) “Sense-Reason-Act” SRA
programming
15.  Babicetal., [39] 1to3 Basic operation, basic numbers  Game-based learning
16.  Kongand Kwok [40] 6 Prime numbers, composite “To play, To think, To code”
number pedagogy
17.  Cuiand Ng [41] 5and 6 Basic operation, prime Mathematical thinking and
numbers, composite numbers, computational thinking
problem solving.
18.  Torres-torres et al., [42] 1,4 Basic numbers Introductory unplugged
and 5 activities in the teaching
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19.  Stigberg and Stigberg [43] 2,6 Algebra, problem solving
and 9
20. Arfeetal., [44] 1 Basic numbers, problem solving  “Programma il futuro”
21. Ahmedetal., [45] 1to3 Navigation symbols Didactic methods
(Coordinate)
22. Olteanu [46] 6and7 Geometry Reasoning and sense-making
(rhizomatic assemblages)
23.  Folgienetal., [47] 1 Problem-solving Game-based learning
24.  Saez-Lopezetal., [48] 6 Whole numbers, coordinates, Robotics in education
negative numbers, problem-
solving
25.  Miller [49] 2 Geometry Constructionism
26. Cittaetal., [50] 1to5 Geometry, Coordinate Unplugged approach/
Game-based learning
27.  Panskyietal., [51] 3to6 Creative programming/
game-based learning
28.  Calder [52] 6 Geometry, time Digital learning
29. Husainetal., [53] Coordinate, Geometry, money  Project-based learning
30. Falloon [54] 6 Geometry, Basic numbers A guided problem-based
learning
31. Tayloretal., [55] 3and 4 Interactive whiteboard
(IWB)
3. Results

An integrative review was employed to analyse and synthesise the chosen papers. It assesses,
narratively critiques, meta-analytically concludes, and thoroughly examines the impact of a study on
a certain issue [56]. This integrated review synthesises the key findings of systematic and narrative
reviews, serving as a supplemental resource. However, the rigorous scientific principles emphasised
in a systematic study hinder an in-depth review of the study's perspective [57]. A narrative review
addresses this limitation by exploring a problem in greater depth within the study's context. Hence
the alignment of practice findings in the study can be achieved by formulating a comprehensive
theme and interlinking each subject. Four primary stages must be undertaken to synthesise the
concepts present in each article. Figure 3 illustrates the thematic synthesis process [58].

Synthesise the results
from each community

into a unified theme

ePurpose: to build a solid foundation of the

manuscript framework and integrate findings

EXplore the

L=

connections between

E=

olistic integration
of the themes

L=

from different communities.

ePurpose: express the structure that has the
potential to organize meaningful themes.

ePurpose: build a framework that highlights

the relationship between themes

Refine and Straighten

by unimportant details.

ePurpose: to refine the framework
in order to focus on the core
aspects without being distracted

Fig. 2. Thematic synthesis process

The initial phase in the thematic analysis needs the researchers to conduct a preliminary reading
to have an in-depth understanding of the substance of each article. Hence, the similarities and
variances in the findings across each article have been analysed to construct relevant themes or

48



Semarak International Journal of STEM Education
Volume 3, Issue 1 (2024) 43-56

interconnected themes as a collective. The findings of each article were classified based on the type
of data collected and categorised into low-level and high-level topics. Then both low-level and high-
level themes were identified. These subordinate themes were synthesised to create overarching
themes. These themes were analysed and associated topics were integrated. Finally, the
relationships among each theme were examined to establish a framework that facilitates the
resolution of the research questions and imparts significance. The themes were used to identify the
most fundamental categories or links and to emphasise themes. Consequently, six themes emerged:
the countries that studied the integration of programming and mathematics, the trend of the year of
research on this topic, the type of programming that was frequently incorporated into mathematics
education, the content of mathematics that was frequently incorporated into programming,
concepts that were commonly employed in the integration of programming and mathematics,
findings from the integration of programming and mathematics, and suggestions from the studies.

3.1 The Countries that Carried Out Research on the Integration of Programming and Mathematics

The Countries that Carried Out Research on the Integration of Programming and
Mathematics

O NWRAWM
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Fig. 3. The countries that carried out research on the integration of programming and mathematics

Italy leads in research on mathematics and programming integration at the primary school level,
followed by Spain, Sweden, and fourteen other countries. Apart from Malaysia, all countries engaged
in studies that include programming into mathematics education at the primary level are developed
countries. Developed countries possess numerous advantages and more control in educational
exploration due to a robust educational infrastructure, an emphasis on 21st-century learning,
substantial financial resources for research, technological advancements, and industry demand.
Although Malaysia is the sole developing nation recognised for proactively investigating the potential
of programming in mathematics education. Educators in Malaysia were undertaking initiatives to
enhance mathematics teaching in alignment with practices in other developed countries. Meanwhile,
this trends also demonstrates that scholars from several countries were investigating the potential
of utilising programming to learn mathematics. This advancement was seen when the MIT Media Lab
launched block-based programming, designed for easy access by primary school students, in 2007.
However, Scratch software introduced by MIT Media Lab attained stability only in 2019. In
conjunction with the advancements, numerous block-based programming platforms were
established, garnering the interest of educators. This demonstrates a commendable endeavour in
diversifying mathematical learning activities and assessing the capacity of this programming to
enhance the ability of primary school children.
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3.2 The Trend of the Year of Research on Mathematics and Programming Integration

The Trend of the Year of Research on Mathematics and Programming Integration

10

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Fig. 4. The trend of the year of research on mathematics and programming integration

From 2000 to 2010, studies on programming in mathematics instruction concentrated only on
secondary school and higher education levels. No related study has been done at the primary school
level among the three search engines used. The years 2010, 2016, 2017, and 2018 indicate the
occurrence of conducted studies. A significant spike commenced in 2019 and continued until 2024.
Despite a slight decline observed from 2021 to 2023, investigations of this nature may have fallen
because of the global impact of the Covid-19 epidemic. In 2024, the integration of mathematics and
programming ought to once more be an ongoing subject of debate. This trend indicates that
programming is progressively being introduced to primary school educators. This indicates that
programming has begun its utilisation among primary school students.

3.3 The Type of Programming that was Frequently Incorporated into Mathematics Education

Unplugged

Block-based

Unplugged and Block-
based

Types of Programming Used

Fig. 5. The type of programming that was frequently incorporated into mathematics education

Three types of programming were commonly used in the integration of programming in
mathematics education: unplugged, block-based, and a combination of unplugged and block-based
techniques. Nonetheless, just one study incorporated unplugged and block-based programming
within mathematics education. The researcher initiated the study by teaching programming through
unplugged activities before progressing to block-based programming. While six studies exclusively
employed unplugged methods for mathematics instruction. These studies mostly concentrate on
level one primary school students. This is because employing unplugged, which is kinaesthetic, is
more engaging and enjoyable for these students. The application of this programming commonly
relies on game-based learning strategy. Subsequently, block-based programming emerged as the
preferred method for programming. Block-based programming is interactive and could provide rapid
feedback. So, it can stimulate students' enthusiasm for exploration in programming. Scratch was the
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predominant platform, utilised in 16 studies. This is feasible due to Scratch being a platform that is
both complimentary and facilitates free sharing online for the open exploration of students and
educators. Other block-based programming used in those studies were mBot, Blockly, Moodle, Snap!,
Arduino, and Code.org.

3.4 The Content of Mathematics that were Frequently Incorporated into Programming

The mathematics topics that employed programming include general mathematics concepts,
logical mathematics, mathematical operations, ratios, proportions, percentages, geometry,
Euclidean division, measurement, additive decomposition, fractions, basic numbers, prime numbers,
composite numbers, problem-solving, coordinates, decimals, and algebra. Geometry has been the
subject most frequently associated with programming, followed by basic numerical concepts and
problem-solving. Scratch enhanced geometry learning by enabling comprehension of geometric
contexts through conducted experiments [50]. It could illustrate geometric concepts such as
perimeter, angles, and rotation by presenting the functions of each learning concept. Altering the
angle to either 60 or 90 degrees leads to a triangular or square shape. These notions can be shown
with Scratch, and students can effectively observe the learning concept and apply it in practice.
However, Panskyi et al., [51], contended that lower-grade students do not demonstrate the ability to
connect programming and mathematics. Even, Husain et al., [53] asserted that the implications of
programming on learning are not automatic; rather, they are highly dependent on student
involvement in mathematics learning activities. Consequently, programming cannot be applied to all
mathematical topics. The context of learning content and the structure of instructional mathematics
in the classroom is crucial to achieving learning objectives.

3.5 Concepts that were Frequently Employed in the Integration of Programming and Mathematics

Numerous concepts have been employed in these studies. Some studies highlighted theoretical
frameworks, while others focus on essential skills and highlight relevant applications to support
teaching and learning activities. Effective learning activities or environments were significantly
influenced by the appropriate concept or framework. It is also capable of self-generalization for
mathematics concepts and engaging the students with coding [48]. Further, the implications of the
learning concepts in programming in mathematics education varied according to the concept chosen.
Some of the concepts and framework that have been engaged in this kind of integration were the
Concrete-Representation-Abstract (CRA) and language model, the 5Es Instructional model, Modern
Cryptography, Educational Data Mining, the Moodle Digital Environment, meta-cognitive strategies,
“Sense-Reason-Act” SRA programming, “To play, To think, To code” pedagogy, deductive thinking,
inquiry-based learning, Mema-method, reasoning and sense-making, educational robotics,
constructionism, unplugged approach, physical and digital learning, guided problem-based learning,
and interactive whiteboard (IWB). However, game-based learning became the most common
approach employed. According to Olteanu [46], game-based learning can facilitate student
development by generating spontaneous meta-cognitive observations and discovering fresh ideas.
This type of experience fosters positive reinforcement for students in terms of their emotions.

3.6 Findings from the Integration of Programming and Mathematics

These 31 studies indicated the implications of programming in mathematics learning across two
primary dimensions: cognitive and emotional. Integrating programming in mathematics learning did
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influence other aspects of cognitive growth. Even though these 31 articles do not explicitly address
the impact of the intervention on mathematical achievement, certain research indicates that this
intervention can enhance students' comprehension of specific mathematical ideas. This practical
application of mathematics within the intervention led to an enhancement in the understanding, and
recognition of mathematical patterns, and the generation of mathematical concepts in students'
understanding [48]. This is because students who engage in this intervention could recognise specific
patterns and construct practical generalisations when combining coding context and mathematical
context. Besides, other cognitive implications include computational thinking, algorithmic thinking,
spatial reasoning, higher-order thinking skills, logical reasoning, critical thinking, and creative
thinking. The most frequently observed skill in these studies is the improvement of computational
skills, followed by enhancements in creative thinking, algorithmic thinking, logical thinking, and other
cognitive abilities. Folgieri et al. [47] and Citta et al. [50] research indicates that this intervention
substantially enhances students' computational thinking. Students who participate in this type of
intervention not only enhance their decomposition, abstraction, and pattern recognition abilities,
but they also become proficient in time management and reduced errors [43]. These abilities enable
students to manage their cognitive processes more efficiently and systematically. Thus, every
problem or task will be thought in-depth by decomposing it into small parts before coming out with
various possible solutions before making decisions accurately. Students were able to make decisions
through the application of diverse strategies and establishing connections between the concepts.
Later those process promotes the development of problem-solving skills in primary school students.
These skills facilitate students in learning mathematics by enabling the application of concepts in
diverse contexts.

Meanwhile, this integration can nurture students' interest and motivation in the classroom. An
interactive platform like programming brings immediate feedback. Students can explore and
experiment with several potential solutions they see possible and get the direct input. If the
employed solution is correct, the coding that they write will achieve the objective. Conversely, if it
fails, the student will recognise the errors that require alteration. This process allows instantaneous
error correction and in depth understanding of the concept learned. This makes this kind of learning
process more enjoyable for students who likes to try with different situation. Ultimately, these
methods enable students to not only fulfil assignments but also engage actively in constructing
understanding. Recognition of accomplishment in a finished work provides satisfaction to the learner
and enhances their motivation to explore further and foster student confidence. An educational
setting that combines programming and mathematics necessitates the exchange of ideas to structure
coding. Thus, programming is commonly associated with a collaborative environment. Students
utilise the space to engage in discussions and acquire knowledge, as evidenced by Calder [52]
research. This opportunity indirectly fosters the development of ideas and collaborative learning
among students.

Nonetheless managing programming and mathematics is challenging. Students with slower
learning abilities may perceive the learning process as challenging and cognitively burdensome. Even
for primary school students, establishing a relationship between the concepts of mathematics and
programming is hard. Therefore, the learning process in this type of intervention must be
systematically structured to enable students to progress from simple to complex concepts in an
organised manner. Consequently, the choice of programming type, the preparation of learning
activities, and the optimal technique must be carefully organised. This enables students to attain the
specified objectives and provides a beneficial impact.
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4. Conclusions

In conclusion, programming is appropriate for introduction to primary school children. This is due
to the implementation of multiple mathematical learning environments by educators globally.
Nonetheless, not all mathematical topics require integration with programming. The efficacy of
programming is in its capacity to represent abstract and aid in understanding mathematics concepts,
like coordinates and geometry. Thus, careful preparation is essential to ensure that programming
difficulties do not hinder the enjoyment of learning mathematics and develop more opportunities
for students to explore mathematics in meaningful ways. Hence, educators need support and
guidance in incorporating programming into mathematics instruction effectively. The assistance
encompasses not only instructional facilities but also ongoing courses and modules that assist
educators in instruction.
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