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This study aims to evaluate the effectiveness of a 
gamification module on basic numbers developed 
specifically for pupils with Special Educational 
Needs – Learning Disabilities (SEN-LD) in Special 
Education Integration Primary Schools in 
Southwest Penang. The module was developed 
using the Design and Development Research 
(DDR) approach, which involved three main 
phases: needs analysis, design and development, 
and evaluation. In the needs analysis phase, 
findings indicated that lower primary pupils 
experienced difficulties in mastering basic 
numbers from 0 to 10, highlighting the need for a 
more interactive learning support tool. The design 
and development phase focused on integrating 
gamification elements such as reward systems, 
animated characters, mission achievements, and 
game-based learning activities. The evaluation 
phase employed a quasi-experimental non-
equivalent group design, where the experimental 
group was taught using the gamification module 
while the control group received conventional 
instruction. The results revealed a significant 
improvement in the experimental group’s 
performance, demonstrating that the gamification 
module developed through DDR enhanced 
teaching and learning effectiveness. The study 
implies that gamified modules should be more 
widely adopted in special education classrooms to 
foster motivation, engagement, and conceptual 
understanding among SEN-LD pupils. 
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INTRODUCTION 
Teaching and learning activities in schools often highlight the use of 

textbooks as an important medium to ensure that pupils’ mastery of knowledge 
aligns with the Standard Curriculum Document for primary education, 
particularly in the field of Special Education. According to Aziz Omar (2020), 
textbooks serve as the main instructional material that facilitates comprehension 
according to each topic, while also providing exercises for practice. This view is 
supported by Hanifah et al. (2020), who stated that textbooks are frequently used 
by teachers as a reference before, during, and after classroom teaching sessions. 

Teaching sessions that incorporate play-based elements are often more 
enjoyable and effective for pupils. Fong Peng and Fikri Ismail (2020) highlighted 
that play is an effective method in teaching and learning, particularly as a 
strategy to integrate digital citizenship elements among secondary school 
students. For pupils with learning disabilities, teachers can adapt more 
challenging games that are aligned with the pupils’ levels and learning abilities 
in Special Education settings. 

Through the use of textbooks, Mathematics emerges as a core subject in 
shaping pupils’ cognitive foundations, including those with Special Educational 
Needs – Learning Disabilities (SEN-LD) enrolled in the Special Education 
Integration Programme (PPKI). However, these pupils often face difficulties in 
understanding fundamental mathematical concepts such as whole numbers due 
to limited cognitive abilities, short attention spans, and inappropriate teaching 
aids (Azmi & Hassan, 2021). Traditional teaching methods, which are abstract, 
linear, and less interactive, have also been found to be less effective in supporting 
mastery of basic numbers from 0 to 10 (Kamaruddin et al., 2020). 

In addition, textbooks serve as a guide to the content that must be 
mastered, while for pupils they act as a primary source of reading alongside 
supplementary references (Kamarulzaman Abdul Ghani, 2020). In Malaysia, 
textbooks are considered a key medium that interprets the philosophy, goals, 
objectives, and principles of the national curriculum (KPM, 2016). High-quality 
textbooks not only contribute to the development of knowledge but also foster 
character building and spiritual growth in line with the National Philosophy of 
Education. 

To enhance the quality of teaching and learning (T&L), gamification has 
been introduced as a pedagogical innovation that integrates game elements such 
as reward systems, leaderboards, mission achievements, animated characters, 
and interactive activities. These elements have been shown to increase pupils’ 
intrinsic motivation and active participation in T&L (Zainal et al., 2022). Previous 
studies also demonstrated the effectiveness of gamification in improving 
achievement in number operations and the reinforcement of basic mathematical 
concepts (Rahim & Ariffin, 2023). Nevertheless, there remains a lack of research 
focusing on the effectiveness of gamification in Special Education, particularly in 
teaching whole numbers at the early primary level. 

Therefore, this study adopts the Design and Development Research (DDR) 
approach in developing a gamification module on whole numbers (0–10) for 
SEN-LD pupils. The needs analysis phase was conducted to identify the 
challenges of mastering basic numbers and to examine the suitability of the 
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Mathematics textbook as the main reference. The design and development phase 
focused on producing a gamification module grounded in relevant learning 
theories and incorporating interactive elements suited to the developmental level 
of SEN pupils. The module was subsequently evaluated in the assessment phase 
using a quasi-experimental design to measure its effectiveness in improving 
pupils’ achievement and engagement. It is expected that the findings of this 
study will strengthen the pedagogy of Special Education Mathematics and 
support teachers in implementing more effective, engaging, and inclusive 
instructional approaches. 
Background of the Study 

Textbooks are the main instructional resources in teaching and learning 
(T&L) across schools, including within the context of Special Education for 
Learning Disabilities (LD). In line with the Curriculum Transformation through 
the Primary School Standard Curriculum (KSSR) (Revised 2017), the Ministry of 
Education Malaysia (MOE) emphasizes the importance of textbooks as the 
primary reference materials that support teachers in delivering knowledge 
according to students’ levels of mastery (Qhairunnisa Aziz, 2021). She further 
argues that textbook design elements, particularly the use of text and 
illustrations, play a vital role in ensuring content is comprehensible to students, 
especially those with special educational needs. 

The mastery of basic mathematical concepts, such as whole numbers, is 
crucial for developing problem-solving and critical thinking skills. For students 
with learning disabilities (LD) enrolled in the Special Education Integration 
Programme (PPKI), the teaching of number concepts is often challenging due to 
limited memory capacity, delayed cognitive development, number confusion, 
and difficulties in interpreting abstract mathematical concepts (Azmi & Hassan, 
2021). Therefore, teachers are required to employ more concrete and engaging 
approaches to facilitate students’ understanding and application of number 
concepts in daily life. 

However, traditional teaching methods that remain widely practiced in 
special education classrooms are found to be less effective, as they fail to 
emphasize visual, interactive, and motivational aspects (Kamaruddin et al., 
2020). In addition, teaching aids used are often not adapted to students’ cognitive 
levels and learning styles, which causes them to lose focus and struggle to master 
the learning content (Roslan et al., 2021). 

To address these issues, gamification has been identified as a promising 
instructional innovation. Gamification incorporates game elements such as 
rewards, levels, challenges, leaderboards, avatars, and mission narratives to 
enhance student motivation and engagement (Zainal et al., 2022). In the context 
of special education, gamification has the potential to improve focus, 
comprehension, and student interaction in a more enjoyable manner (Rahim & 
Ariffin, 2023). Although numerous studies have confirmed the effectiveness of 
gamification among mainstream students, there remains a significant gap in 
research focusing on the design and evaluation of gamified modules specifically 
tailored for PPKI students with learning disabilities, particularly in mastering 
basic number concepts (Salleh & Mokhtar, 2024). 
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In this regard, the present study adopts the Design and Development 
Research (DDR) approach to develop a gamified module suited to the needs of 
Year One students with learning disabilities. The needs analysis phase identifies 
current T&L challenges, including difficulties faced by students in learning 
whole numbers (0–10) and the supporting role of mathematics textbooks. The 
design and development phase involves constructing the gamified module based 
on learning theories and instructional design principles, integrating game 
elements tailored to students’ cognitive abilities. Finally, the evaluation phase 
assesses the effectiveness of the developed module through a quasi-experimental 
method in terms of students’ mastery of number concepts and learning 
engagement. The findings are expected to contribute to pedagogical practices in 
special education by providing systematic, adaptive, and learner-friendly 
instructional materials. 

 
LITERATURE REVIEW 

Throughout history, games have been an integral part of human life and 
are not in conflict with mathematics (Uğurel & Moralı, 2008). According to Umay 
(2002, p. 280): “Most games are mathematics, and mathematics itself is entirely a 
game.” Reasoning, creative thinking, inference, and interaction—the 
fundamental structures of mathematics—can also be identified within the 
structure of games. This makes games a suitable element to be integrated into 
mathematics instruction (Hacısalihoğlu-Karadeniz, 2017; Ke & Clark, 2020; 
Tokac et al., 2019). 

Therefore, the use of games in the teaching of mathematics can make 
learning more enjoyable and effective (Beyhan & Tural, 2007). The entertaining 
world of games has been found to positively influence students’ attitudes toward 
mathematics, enhance learning motivation, and promote active classroom 
participation (Deng et al., 2020; Gök, 2020; Moon & Ke, 2020). Recent studies 
further demonstrate that game-based learning in mathematics not only improves 
cognitive outcomes such as skills and knowledge, but also has positive effects on 
affective domains, including interest, motivation, attitudes, and overall student 
engagement (Frontiers, 2023). 

In the context of special education, the effectiveness of gamification in 
learning environments is increasingly supported by contemporary research. For 
example, the study Evaluating the Effectiveness of Gamified Learning in Special 
Education Classrooms (2024) reported that the implementation of gamification 
enhanced engagement, motivation, and academic achievement in special 
education classrooms (ResearchGate, 2024). Similarly, the study Exploring the 
Readiness of Teachers in the Use of Mobile Gamification (2024) revealed that 
special education teachers remain less systematically prepared to implement 
mobile gamification, particularly in managing the behavior of students with 
learning disabilities. This highlights the importance of considering teacher 
readiness and professional support when developing gamification modules 
(Prademic Press, 2024). 

Within the framework of Design and Development Research (DDR), these 
findings form the foundation for designing gamification modules that are not 
only engaging but also responsive to the specific needs of students with learning 
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disabilities. The needs analysis phase addresses existing challenges in 
mathematics learning and teacher readiness, while the design and development 
phase incorporates appropriate game elements into the module. Finally, the 
evaluation phase measures the effectiveness of the module in terms of both 
student achievement and engagement. 
 
METHODOLOGY 
Problem Statement 
Although the Year One Mathematics Textbook (KSSR Revised 2017) serves as the 
primary reference material in the Special Education Integration Programme 
(PPKI), pupils with Special Educational Needs – Learning Disabilities (SEN-LD) 
continue to face significant challenges in mastering basic whole numbers from 0 
to 10. These challenges stem from cognitive limitations such as weak memory 
retention, short attention spans, and difficulties in comprehending abstract 
number concepts (Azmi & Hassan, 2021). As a result, pupils struggle to achieve 
adequate mastery of foundational mathematical skills, which are essential for the 
development of higher-order thinking skills. 

Furthermore, traditional teaching methods, which remain dominant in 
special education classrooms, are less effective due to their abstract, linear, and 
non-interactive nature. Teaching aids used are often not tailored to pupils’ 
cognitive levels and learning styles, causing them to lose focus and reducing their 
motivation to learn (Kamaruddin et al., 2020; Roslan et al., 2021). Although 
textbooks play an important role as content guides for teachers and as primary 
reading sources for pupils, existing designs and illustrations remain limited in 
supporting the specific learning needs of SEN pupils (Qhairunnisa Aziz, 2021). 

In the context of innovative pedagogy, gamification has been shown to 
enhance motivation, interest, and student engagement in mainstream 
Mathematics learning (Zainal et al., 2022; Rahim & Ariffin, 2023). However, 
research on the effectiveness of gamification specifically tailored to SEN-LD 
pupils remains limited and has not been systematically developed, particularly 
for the topic of whole numbers 0–10 (Salleh & Mokhtar, 2024). Moreover, the 
readiness of special education teachers to implement gamification is still 
underdeveloped, especially in terms of managing student behaviour and 
selecting appropriate game elements (Prademic Press, 2024). This indicates a 
research gap that calls for the development of a systematically designed 
gamification module for Mathematics, anchored to the textbook as the main 
instructional resource. 

Therefore, there is a pressing need to develop a Mathematics gamification 
module for SEN-LD pupils, specifically targeting the mastery of whole numbers 
from 0 to 10. This module should be constructed based on the Design and 
Development Research (DDR) approach, which emphasizes the phases of needs 
analysis, design and development, and evaluation. By doing so, the gamification 
module produced is expected not only to improve pupils’ achievement in 
mastering basic number concepts but also to support active engagement and 
enhance their motivation in learning Mathematics. 
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Research Objectives 
The general objective of this study is to identify the effectiveness of using 

the Year One mathematics textbook in assisting the mastery of numeracy skills 
for students with special educational needs in Malaysia. Meanwhile, the specific 
objectives of this study are to examine: 

1. To identify the level of mastery of whole number concepts (0 to 10) among 
Special Educational Needs – Learning Disabilities (SEN-LD) pupils before 
and after the implementation of the gamification module developed 
through the Design and Development Research (DDR) approach. 

2. To determine the differences in learning achievement between the 
experimental group, which received instruction using the DDR-based 
gamification module, and the control group, which received conventional 
instruction in the topic of whole numbers (0–10). 

Research Questions 
Based on the research objectives, this study aims to answer the following 

research questions: 
1. What is the level of mastery of whole number concepts (0 to 10) among SEN-

LD pupils before and after the implementation of the gamification module 
developed through the DDR approach? 

2. Is there a significant difference in learning achievement between the 
experimental group that uses the gamification module and the control 
group that follows conventional instruction in the topic of whole numbers 
(0–10)? 
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RESULTS AND DISCUSSION 
Research Design 

This study employed a quantitative research design to objectively analyze 
data and address the research questions. Specifically, the study adopted a quasi-
experimental non-equivalent control group design with pre-test and post-test 
measures, which is commonly used in quantitative research (Chua, 2022). Two 
groups of SEN-LD pupils were involved: the experimental group and the control 
group, matched according to their existing academic performance in 
Mathematics, particularly in the topic of whole numbers (0–10). 

The experimental design was integrated within the Design and 
Development Research (DDR) framework, where the gamification module “Misi 
Doraemon Mencari Kuih Dorayaki” was first developed through the stages of 
needs analysis, design, and development. Once developed, the quasi-
experimental approach was used in the implementation and evaluation phases 
of DDR to measure the module’s effectiveness. 

Accordingly, the main purpose of this design was to evaluate the effect of 
the gamification module on pupils’ learning achievement in the topic of whole 
numbers by comparing the pre-test and post-test scores of the experimental and 
control groups. The experimental group received instruction using the DDR-
based gamification module, while the control group received conventional 
instruction using the Year One KSSRPK Mathematics textbook. 
Study Group 

The study group consisted of Year 1 pupils enrolled in the Special 
Education Integration Program (PPKI) at a primary school in the Southwest 
District of Penang. This study was conducted after the gamification module 
“Doraemon’s Mission to Find Dorayaki” had been developed through the needs 
analysis and design and development phases within the Design and 
Development Research (DDR) framework. As a continuation, this pilot study was 
carried out to evaluate the effectiveness of the module during the DDR 
evaluation phase. 

A purposive sampling method was employed to ensure that the selected 
pupils were suitable in terms of cognitive and social functioning as well as their 
basic mastery of numbers 0 to 10. Selection was based on academic records, 
teacher observations, and confirmation of basic number concept mastery by the 
Mathematics special education teacher. A total of 12 SEN-LD pupils were 
identified and matched into two balanced groups, as shown below : 
 

Table 1. Year 1 PPKI Pupils in Mathematics 

Group Number of 
Pupils 

Teaching Method 

Experimental 
Group 

6 pupils Gamification Module “Doraemon’s Mission 
to Find Dorayaki” (DDR-based) 

Control 
Group 

6 pupils Conventional Approach (Year 1 KSSRPK 
Mathematics Textbook) 
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Details of the study groups: 
Experimental Group – consisted of 6 pupils who participated in lessons 

using the gamification module “Doraemon’s Mission to Find Dorayaki”. This 
module incorporated gamification elements such as missions, rewards, avatars, 
and game-based activities, all designed during the DDR design and development 
phase. 

Control Group – consisted of 6 pupils who received lessons through the 
conventional approach using the Year 1 KSSRPK Mathematics textbook, without 
the integration of gamification elements. 

The matched grouping ensured that both groups had relatively similar 
initial achievement levels. This was crucial to provide a fair comparison of the 
effectiveness of the gamification intervention. Therefore, the quasi-experimental 
design applied during the DDR evaluation phase enabled the researcher to assess 
not only the cognitive achievement outcomes but also the active engagement of 
SEN-LD pupils in learning the topic of whole numbers (0 to 10). 
Research Instruments 

This study employed three main instruments that were developed and 
applied in alignment with the phases of Design and Development Research 
(DDR), namely needs analysis, design and development, and evaluation: 

1. Mathematics Achievement Test (Numbers 0–10) 
This test was constructed based on the Standard Curriculum and 

Assessment Document (DSKP) for Mathematics and the Year One KSSRPK 
Mathematics textbook. It consists of subjective questions designed to measure 
mastery of whole numbers (0–10). The test was administered during the 
evaluation phase of DDR to assess pupils’ performance before (pre-test) and after 
(post-test) the implementation of the gamification module. 

2. Gamification Module “Mission Doraemon Finds Dorayaki” 
The module was systematically developed in the design and development 

phase of DDR, incorporating gamification elements such as missions, avatars, 
rewards, game maps, and interactive tasks. It served as the main intervention for 
the experimental group, aiming to help SEN-LD pupils understand and master 
whole numbers from 0 to 10 in an engaging and meaningful way. 

3. Observation Checklist 
This instrument was created during the needs analysis and evaluation 

phases of DDR to assess pupils’ engagement, interaction, focus, and responses 
throughout the teaching and learning sessions. Teachers or observers used this 
checklist particularly during gamification activities to gather qualitative data that 
complemented the achievement test results. 

Overall, the integration of these three instruments enabled the researcher 
to comprehensively evaluate the effectiveness of the gamification module across 
cognitive aspects (achievement), affective aspects (motivation and engagement), 
and the overall quality of the module developed through the DDR approach. 
Research Procedure 

The intervention was conducted over a period of two weeks, involving 
four teaching sessions of 30–40 minutes each. The procedure was structured 
according to the **Design and Development Research (DDR)** phases, 
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particularly the *evaluation phase*, which tests the effectiveness of the developed 
module. Table 1.2 outlines the experimental procedure : 

 
Table 2. Research Procedure Between Two Groups (Quasi-Experimental 

Design) 
STEP EXPERIMENTAL GROUP CONTROL GROUP 

Pre-test      Mathematics achievement test 
(Numbers 0–10)               

Mathematics 
achievement test 
(Numbers 0–10) 

Intervention Gamification Module: Mission 
Doraemon Finds Dorayaki 

Conventional teaching 
using the textbook 

Post-test     Re-test on whole numbers (0–
10)                           

Re-test on whole 
numbers (0–10) 

Observation Engagement checklist during 
gamification activities       

General observation 
during conventional 

teaching 
   

Through this design, the experimental group engaged in lessons using the 
gamification module developed in the DDR design and development phase, 
while the control group continued with conventional instruction based on the 
KSSRPK Mathematics textbook. Both groups were assessed using pre-tests and 
post-tests, in line with the evaluation phase of DDR, to determine the module’s 
impact on pupils’ mastery and engagement. 
Data Analysis 

Data collected were analyzed using quantitative statistical techniques, 
aligned with the evaluation phase of DDR, which emphasizes the systematic 
assessment of product effectiveness: 

1. Descriptive Statistics 
Means and standard deviations were calculated for pre-test and post-test 

scores within each group to describe pupils’ performance levels. 
2. Independent Samples t-test 

This test determined whether there were statistically significant 
differences between the post-test scores of the experimental and control groups, 
thereby evaluating the effect of the DDR-based gamification module compared 
to conventional methods. 

3. Paired Samples t-test 
This analysis assessed within-group differences by comparing pre-test 

and post-test scores, thus identifying the degree of improvement resulting from 
the intervention. 

All analyses were conducted using statistical software such as SPSS or 
Microsoft Excel, with the significance level set at p < .05. This ensured rigorous 
evaluation of the effectiveness of the gamification module developed through the 
DDR approach in enhancing SEN-LD pupils’ achievement in whole number 
concepts (0–10). 
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Conceptual Framework Based on the Design and Development Research 
(DDR) Approach 

This study adopts the Design and Development Research (DDR) 
framework as the guiding methodology for developing, implementing, and 
evaluating the gamification module “Mission Doraemon Finds Dorayaki”. DDR is 
selected because it provides a systematic structure for addressing educational 
challenges through the design of innovative instructional solutions. 

The conceptual framework of this study is structured around the three 
main phases of DDR: 

1.Needs Analysis Phase 
a. Identified the challenges faced by SEN-LD pupils in mastering whole 

numbers (0–10), particularly their difficulties with abstract concepts, 
attention span, and motivation. 

b. Gathered input from teachers and reviewed the Year 1 KSSRPK 
Mathematics textbook to determine the suitability of its content as a 
foundation for developing the gamification module. 

c. Established the pedagogical necessity of integrating gamification elements 
such as missions, avatars, rewards, and interactive tasks to enhance 
engagement and comprehension. 

2. Design and Development Phase 
a. Based on the findings of the needs analysis, the gamification module 

“Mission Doraemon Finds Dorayaki” was constructed by embedding game-
based elements aligned with the cognitive and learning needs of SEN-LD 
pupils. 

b. The design emphasized accessibility, interactivity, and curriculum 
alignment, ensuring that tasks supported the learning objectives of whole 
numbers (0–10). 

c. The module was validated through expert review in curriculum studies 
and educational technology to ensure accuracy, usability, and relevance 
for special education contexts. 

3. Evaluation Phase 
a. A quasi-experimental design with pre-tests and post-tests was conducted 

to measure the effectiveness of the gamification module. 
b. The experimental group received instruction using the DDR-developed 

gamification module, while the control group followed conventional 
textbook-based teaching. 

c. Data were analyzed using descriptive statistics, independent samples t-
test, and paired samples t-test to evaluate improvements in mastery and 
engagement. 

d. Observational checklists were also used to capture pupils’ responses, 
motivation, and participation during lessons. 

Integration of DDR with Research Objectives 
a. The needs analysis addressed Research Question 1 by establishing the 

baseline of pupils’ mastery of whole numbers (0–10). 
b. The design and development phase produced the gamification module as the 

intervention tool. 
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c. The evaluation phase addressed Research Question 2 by comparing 
learning outcomes between the experimental and control groups, thus 
validating the module’s effectiveness. 
Through this framework, DDR not only guided the systematic 

development of the gamification module but also ensured that the product was 
rigorously evaluated for its educational impact on SEN-LD pupils. 

 

 

 

 

 

 

 

 

Figure 1. Conceptual Framework of DDR 
 

The figure illustrates the Conceptual Framework of Design and 
Development Research (DDR), which consists of three main phases: Needs 
Analysis, Design and Development, and Evaluation. 

1. Needs Analysis Phase: In this phase, the researcher identifies the challenges 
faced by SEN-LD pupils in learning whole numbers (0–10). The KSSRPK 
Year 1 Mathematics textbook is reviewed to determine content suitability 
and the need for integrating gamification elements to enhance learning 
engagement and understanding. 

2. Design and Development Phase: Based on the needs analysis, the 
gamification module entitled “Mission Doraemon Finds Dorayaki” is 
developed. The module incorporates gamification elements such as 
missions, rewards, avatars, and game maps. It is aligned with the KSSRPK 
Mathematics curriculum and the specific learning needs of SEN-LD pupils. 
Expert validation is conducted to ensure content accuracy and usability. 

3. Evaluation Phase: The developed module is tested using a quasi-
experimental design involving pre-test and post-test procedures. Two 
groups are involved: the experimental group (taught using the gamification 
module) and the control group (taught using conventional methods with 
the KSSRPK textbook). Data is analyzed using both descriptive and 
inferential statistics, including independent and paired t-tests. Observation 
checklists are also employed to measure pupils’ engagement during the 
teaching and learning process. 
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Overall, the figure presents the logical flow of DDR in this study, 
beginning with needs analysis, followed by the design and development of the 
gamification module, and concluding with its evaluation to determine 
effectiveness. 
Data Analysis 

The data collected in this study were analyzed using the following 
statistical methods: 

1. Descriptive Statistics: Mean and standard deviation were calculated for 
the pre-test and post-test scores of each group to provide an overview of 
pupils’ performance levels. 

2. Independent Samples t-test: This test was conducted to determine 
whether there were significant differences in the post-test scores between 
the experimental group (using the DDR-based gamification module) and 
the control group (using conventional instruction). 

3. Paired Samples t-test: This analysis was employed to identify changes in 
performance within each group by comparing their pre-test and post-test 
scores. 

All statistical analyses were carried out using software such as SPSS or 
Microsoft Excel. The significance level was set at p < .05 to determine the 
effectiveness of the gamification module on pupils’ learning outcomes. In line 
with the Design and Development Research (DDR) approach, this analysis 
phase represents the evaluation stage, where the developed gamification module 
is tested for its impact on SEN-LD pupils’ mastery of whole number concepts. 
The findings from these statistical analyses serve to validate the effectiveness of 
the module and provide evidence-based insights into its contribution toward 
improving mathematics learning. 
Descriptive Statistics 

Descriptive statistical analysis was conducted to obtain the mean and 
standard deviation (SD) for the pre-test and post-test scores of both the 
experimental and control groups. The results of this analysis provide an initial 
quantitative overview of pupils’ achievement levels in the topic of whole 
numbers (0–10) before and after the intervention. According to Chua (2022), 
descriptive analysis is essential in quantitative research as it lays the foundation 
for understanding data patterns and preliminary changes in scores, which 
subsequently support the inferential analyses to be carried out. 

In the context of Design and Development Research (DDR), descriptive 
statistics form part of the evaluation phase. They provide baseline insights into 
pupils’ mastery of whole number concepts and help researchers to assess 
whether the gamification module—developed through DDR—shows potential 
effectiveness before deeper inferential tests are conducted. Table 1.3 below 
illustrates the Mean and Standard Deviation of Pre-test and Post-test Scores for 
both the Experimental and Control Groups: 
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Table 3. Mean and Standard Deviation of Pretest and Posttest Scores for the 
Experimental and Control Groups 

 

 

   
Table 1.3 presents a comparison of the mean scores (M) and standard 

deviations (SD) for the pretest and posttest results obtained by both the 
experimental and control groups. The analysis indicates that the experimental 
group recorded a more substantial increase in scores compared to the control 
group after the intervention. Specifically, the experimental group, which 
participated in teaching sessions using the gamified module “Doraemon’s 
Mission to Find Dorayaki”, demonstrated an improvement in mean scores from 
38.33 (SD = 4.50) in the pretest to 78.67 (SD = 5.16) in the posttest. This increase 
of 40.34 points highlights the positive impact of gamification on students’ 
achievement, particularly in mastering whole numbers from 0 to 10. The low and 
stable standard deviation within this group also reflects that the improvement 
was consistent across the participating students. 

In contrast, the control group, which received conventional teaching based 
on the KSSRPK textbook, showed a smaller increase in mean scores—from 39.00 
(SD = 5.01) to 52.50 (SD = 6.23). Although there was an improvement of 13.50 
points, this increase was substantially lower than that of the experimental group 
and may be attributed to repeated exposure to the same content rather than the 
effect of a more interactive teaching approach. 

These findings align with Chua (2022), who emphasizes that descriptive 
statistical analysis serves as an essential initial step in identifying patterns and 
directions of change in data before generalizations are made through inferential 
analysis. Within the context of this study and under the Design and Development 
Research (DDR) framework, the descriptive data provide preliminary evidence 
that a gamified approach can more effectively enhance the mastery of 
foundational concepts in the Mathematics subtopic of whole numbers 0–10, 
compared to conventional methods. This is particularly relevant for students 
with special learning needs (MBPK-MP), supporting the iterative process of DDR 
by informing the design and refinement of educational interventions. 
Independent Samples T-Test 

In this study, the researcher employed the Independent Samples T-Test to 
determine whether there was a significant difference in student achievement 
between the experimental and control groups. Two forms of t-tests were selected: 
the paired samples t-test and the independent samples t-test. This test is essential 
for evaluating the effect of the gamified module intervention on the achievement 
of Year One students with special educational needs for learning difficulties 
(MBPK-MP) in the topic of whole numbers 0–10. 

Group N Test Mean (M) Standard Deviation (Sd) 

Experimental 6 Pretest 38.33 4.50 

  Pretest 78.67 5.16 
Control 6 Posttest 39.00 5.01 

  posttest 52.50 6.23 
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According to Chua (2022), the use of the t-test in quantitative research is 
appropriate when comparing two statistically different data groups, especially 
when the sample size is small and the data are interval or ratio-scaled. The t-test 
can confirm whether the difference observed in mean scores is statistically 
significant or merely occurred by chance. Table 1.4 is presented as follows: 
Paired Samples t-Test 

The paired samples t-test was used to measure the change in scores within 
the same group before and after the intervention. The test results are as follows: 

 
Table 4. Comparison of Pretest and Posttest Scores in the Experimental and 

Control Groups 
 

   

Based on Table 1.4, the findings from the paired samples t-test indicate 
that the experimental group demonstrated a statistically significant increase in 
posttest scores compared to pretest scores (t = -14.72, p = 0.000). This result 
suggests that the implementation of the gamified module “Doraemon’s Mission to 
Find Dorayaki” had a strong positive impact on student achievement, particularly 
in the topic of whole numbers 0–10. The substantial increase in scores reflects the 
effectiveness of the module in helping MBPK-MP students develop a deeper 
understanding of foundational mathematical concepts. 

Meanwhile, the control group also showed a significant improvement 
between pretest and posttest scores (t = -5.42, p = 0.002). However, the magnitude 
of improvement was much smaller than that of the experimental group. This 
suggests that conventional teaching approaches based on the KSSRPK textbook 
have a more limited effect on student achievement, potentially due to the lack of 
motivational elements, interactive engagement, and self-directed practice that 
are typically embedded in gamified approaches. 

Furthermore, these findings are consistent with Rahim et al. (2021), who 
reported that gamification-based teaching approaches can enhance motivation 
and academic achievement among students with special educational needs for 
learning difficulties, especially when students are exposed to game elements 
such as rewards, challenges, and missions. These elements not only increase 
student engagement in learning activities but also support the understanding 
and retention of fundamental mathematical concepts for students with special 
learning needs. 

In the context of the Design and Development Research (DDR) 
framework, the significant improvement in the experimental group provides 
empirical evidence that the gamified module is an effective intervention. The 
DDR approach emphasizes iterative design, development, and evaluation, and 
these results support the module’s efficacy in enhancing learning outcomes for 
MBPK-MP students. This evidence underscores the potential of gamification as a 

Group Pretest Mean Posttest Mean T-Value Sig. (P) 

Experimental 38.33 78.67 -14.72 0.000* 
Control 39.00 52.50 -5.42 0.002* 

* Significant at p < .05 
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more effective alternative to traditional textbook-oriented teaching methods in 
Mathematics for students with learning difficulties. 
Independent Samples t-Test 
The researcher also selected the Independent Samples t-Test to evaluate whether 
there was a significant difference between two different groups, namely the 
experimental and control groups, in their posttest scores. 
 
Table 5. Comparison of Posttest Scores Between the Experimental and Control 

Groups 

 
Based on Table 1.5, the data analysis comparing posttest scores between 

the experimental and control groups indicates a statistically significant difference 
between the two groups (t = 9.12, p = 0.000), with the experimental group 
achieving substantially higher scores than the control group. These results 
provide evidence that the use of the gamified module had a positive impact on 
learning and understanding of basic mathematical concepts among MBPK-MP 
students. 

Furthermore, these findings are consistent with Lee & Hassan (2020), who 
reported that gamification approaches significantly enhance student 
achievement by stimulating both cognitive and positive emotional engagement 
through enjoyable and interactive activities. Additionally, Nordin and Omar 
(2023) highlighted that gamification elements such as rewards, avatars, and 
missions can improve student focus and understanding in special education 
classrooms, particularly in mastering foundational skills. 
 
  

Group Posttest Mean Standard Deviation (Sd) T-Value Sig. (P) 

Experimental 78.67 5.16 9.12 0.000* 

Control 52.50 6.23   

* Significant at p < .05 
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CONCLUSION AND RECOMMENDATION 
Based on the results of both t-tests, the findings indicate that the 

intervention using the gamified module “Doraemon’s Mission to Find Dorayaki” 
had a significant and positive effect on the achievement of MBPK-MP students 
in the topic of whole numbers 0–10. This demonstrates the effectiveness of the 
gamification approach in enhancing the understanding of basic mathematical 
concepts compared to conventional teaching methods. 

According to Chua (2022), when data show statistically significant 
differences through inferential tests, it provides confidence that the observed 
effects are not due to chance but are the result of a systematic and well-planned 
intervention. In the context of the Design and Development Research (DDR) 
framework, these findings validate the iterative design and evaluation process, 
showing that the gamified module effectively meets the learning needs identified 
during the needs analysis phase. The empirical evidence supports the module’s 
potential as an alternative instructional approach, reinforcing the value of DDR 
in developing educational interventions that are both evidence-based and 
tailored to the needs of special education students. 
Implications of the Study 

Textbooks serve as primary reading materials that provide quality 
guidance, support, and reference for teachers during teaching and learning, both 
inside and outside the classroom. Research on textbooks has demonstrated 
positive implications for teaching practice. However, ongoing evaluation of the 
suitability of textbook design and illustrations by teachers remains necessary to 
continuously improve the quality of education through the use of high-quality 
learning materials. 

Jennifer (2020) highlights that although students’ academic performance 
varies according to their individual achievement levels, only a few teachers 
actively adapt instructional techniques in their teaching. Most teachers continue 
to rely on traditional methods, such as rote memorization and worksheets, 
without ensuring that students fully understand topics as suggested in the 
textbooks. Therefore, teachers must possess strong pedagogical skills to ensure 
that classroom learning is delivered effectively, particularly for students with 
learning difficulties, in order to maximize both teacher and student capabilities 
when using mathematics textbooks. 

This study presents several key implications in the context of teaching and 
learning for students with special educational needs in the learning difficulties 
category (MBPK-MP), particularly in mastering foundational mathematical 
concepts. The findings demonstrate that the intervention using the gamified 
module “Doraemon’s Mission to Find Dorayaki” had a positive and significant 
effect on student achievement in the topic of whole numbers 0–10. 

Firstly, the improvement in posttest scores among students in the 
experimental group indicates that gamification strategies are effective in 
reinforcing conceptual understanding. The intervention supports the learning 
needs of MBPK-MP students, who tend to respond well to visual, structured, and 
activity-based approaches. This aligns with Rahim et al. (2021), who emphasized 
that integrating game elements into teaching can enhance attention and 



International Journal of Integrative Sciences (IJIS)                            

Vol.4, No.9, 2025: 2163-2184 
                                                                                           

  2179 
 

engagement among special education students, thereby improving academic 
outcomes. 

Secondly, the implementation of the gamified module promotes 
transformation in special education teachers’ pedagogical strategies, particularly 
in designing learning experiences that are more engaging and meaningful. The 
study signals to teachers that conventional, textbook-centered teaching alone 
may be insufficient to meet the needs of MBPK-MP students, who benefit from 
repetition, concrete activities, and continuous encouragement. 

Thirdly, the gamified module, designed with missions, avatars, maps, and 
a reward system, contributes to the development of innovative teaching aids in 
special education. It offers an alternative to existing instructional resources, 
which are often generic and not responsive to the learning needs of students with 
special educational needs in the learning difficulties category. Active student 
engagement during gamified activities also demonstrates the potential of this 
strategy to enhance intrinsic motivation and positive attitudes toward 
Mathematics, which are crucial for the development of early numeracy literacy. 

From the perspective of the Design and Development Research (DDR) 
framework, these implications highlight the value of iterative design, 
development, and evaluation in producing instructional interventions that are 
empirically validated and tailored to learners’ needs. The gamified module 
serves as a model of how DDR can be applied to create meaningful, effective, and 
adaptable teaching materials that improve both student outcomes and teacher 
practices. 

Therefore, this study also has the potential to enhance teacher motivation 
in implementing KPM-produced mathematics textbooks for students with 
learning difficulties, ensuring more effective and engaging classroom learning 
experiences in the future. 

Based on the limitations and findings of this study, several 
recommendations are proposed for future research. First, this study involved a 
small sample size and was limited to a single school. Therefore, future research is 
recommended to include a larger sample and multiple locations or states, in order 
to produce more comprehensive findings that can be generalized to a broader 
population of MBPK-MP students. 

Additionally, the duration of the intervention in this study was short, 
spanning only two weeks. Future studies should consider implementing longer 
intervention periods to evaluate the effectiveness of gamification longitudinally, 
including its impact on knowledge retention, problem-solving skills, and social 
development of students. Furthermore, future research could involve teachers and 
parents as sources for data triangulation, particularly in assessing changes in 
students’ learning behaviors, motivation, and self-efficacy. Involving multiple 
stakeholders would provide a more holistic understanding of the intervention’s 
effectiveness. Moreover, since this study focused only on the topic of whole 
numbers 0–10, subsequent studies could expand the scope to other mathematical 
topics, such as addition, subtraction, and patterns, as well as other subjects like 
Malay Language or Science, to examine the effectiveness of gamification strategies 
across different learning domains. 
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Finally, future research could integrate digital technology elements, such as 
mobile applications or interactive learning platforms, to enhance the effectiveness 
and accessibility of gamified strategies. This aligns with the demands of 21st-
century education, which emphasize the use of technology as a facilitative tool in 
teaching and learning, particularly in special education contexts that require 
flexible and adaptive approaches. From the perspective of the Design and 
Development Research (DDR) framework, these recommendations highlight the 
importance of iterative cycles of design, development, implementation, and 
evaluation. By expanding the sample, extending intervention duration, 
incorporating multiple stakeholders, and integrating digital technologies, future 
DDR studies can further refine and validate gamified instructional interventions 
to meet the evolving needs of MBPK-MP students effectively. 

Overall, the evaluation of the Mathematics gamified module titled 
“Doraemon’s Mission to Find Dorayaki” for the topic of whole numbers 0–10 
highlights the importance of design elements that are engaging, user-friendly, and 
aligned with the needs of students with special educational needs in the learning 
difficulties category (MBPK-MP). Based on the analysis of overall mean scores, the 
findings indicate that the suitability of the gamified module is generally good. 
However, there remains room for improvement, particularly in terms of 
visualization, activity flow, and the effectiveness of visual aids in conveying 
numerical concepts more explicitly and meaningfully. 

Meanwhile, the overall mean scores reflect special education teachers’ 
perceptions of the module’s effectiveness in supporting student learning. High 
scores indicate that the gamification elements and visual presentation are 
appealing and accessible to students, while lower scores highlight areas for 
refinement, such as aligning the difficulty level of activities with students’ 
cognitive abilities and their capacity to maintain focus throughout the tasks. This 
suggests that although the module design has successfully met some of the 
learning needs, further attention is needed to adapt content and activities to the 
individual abilities of students. 

Therefore, the involvement of special education teachers in providing 
feedback and recommendations is crucial for enhancing the design and content of 
the gamified module to make it more inclusive and effective. Moreover, 
curriculum developers and educational policymakers are encouraged to conduct 
periodic evaluations and research to improve gamification-based modules, guided 
by empirical evidence and students’ actual needs. 

From the perspective of the Design and Development Research (DDR) 
framework, this study demonstrates the value of iterative cycles of design, 
development, and evaluation. Continuous feedback and refinement ensure that 
the module is systematically enhanced to maximize its impact on cognitive 
development and meaningful learning. Gamified modules like this have the 
potential to be designed with greater effectiveness, thereby supporting the 
foundational number concepts and overall mathematical learning for Year One 
MBPK-MP students in the KSSRPK curriculum. 
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FUTHER STUDY 
This research still has delays, so it is necessary to conduct further research 

related to the topic A Gamification-Based Learning Module for Enhancing 
Mastery of whole Numbers 0–10 Among Students with Special Educational 
Needs in order to improve this research and add insight for readers. 
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