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Abstract: Elementary students often experience difficulties in understanding multiplication
concepts due to the abstract nature of arithmetic instruction and the limited use of engaging
learning media. This research aims to design and develop the Multiplication and Division Card
(MDC) Game based on the GASING (Gampang, Asyik, dan Menyenangkan) method as a
game-oriented learning medium to support students’ conceptual understanding of
multiplication. The research employed a Research and Development (R&D) approach using a
simplified ADDIE model, consisting of needs analysis, product design, product development,
implementation, and evaluation stages. The MDC Game was specifically prepared and tested
for multiplication learning through a limited frial involving Phase B (Grade lll) elementary
students. Data were collected using expert validation instruments, teacher and student
response questionnaires, classroom observations, and interviews, and were analyzed using
descriptive quantitative and qualitative methods. The results indicate that the MDC Game is
feasible in terms of content accuracy, usability, and visual design, with minor revisions needed
for instructional clarity. It is also considered practical and positively received by teachers and
students, as it promotes active participation, collaboration, and motivation. The limited trial
findings show students’ learning progression, with the mean score increasing from 46.31 (pretest)
to 87.34 (posttest). In conclusion, the MDC Game demonstrates strong potential as a GASING-
based learning medium for elementary multiplication instruction. Although limited to a pilot
context, these findings provide preliminary evidence for further large-scale implementation and
more rigorous investigation.

Keywords: Elementary Mathematics; GASING Method; Game-Based Learning; MDC Game;
Multiplication Learning

1. Infroduction

Merdeka Curriculum is the latest education policy designed to respond fo the needs of more
flexible, contextual, and student-centered learning in Indonesia. This curriculum emphasizes
the importance of deep learning rather than broad but shallow learning of the material. In the
Merdeka Curriculum, there is a structure of Learning Outcomes which is the minimum
competency that students must achieve at the end of a certain learning phase (Badan
Standar Kurikulum dan Asesmen Pendidikan, 2025).

One of the important components in developing the potential of students, especially at the
elementary school level, is mathematics learning. Mathematics is one of the subjects that has
a ceniral role in forming a logical, systematic, and critical mindset in students. This is
summarized as the purpose of learning mathematics. Through mathematics, students are
invited to understand patterns, relationships, and structures that can be used in solving
problems in real life, both individually and in groups. Mathematics learning also plays a role in
forming positive attitudes towards mathematics, such as curiosity, perseverance, and
confidence in solving problems. In his research Posicelskaya et al., (2023) in various Russian
schools that implement an experimental-based curriculum concluded that students must be
ready to face the world of Volatile, Uncertain, Complex, and Ambiguous (VUCA) where
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mathematics is not just about calculating but must be taught modeling, experimentation and
reflection.

However, the facts show that mathematics is still a subject that many students dislike and
consider difficult, especially in elementary school students. The results of the 2022 Programme
for International Student Assessment (PISA) survey show that the mathematics skills of
Indonesian students are ranked 65 out of 81 countries with an average score of 366, far below
the international average of 472 (OECD, 2023).

1.1. Problem Statement

Observations that have been made in each area that have been visited by the researcherin
his duty to become a GASING (Gampang, Asyik dan Menyenangkan) Mathematics Trainer
are in Banyuwangi Regency (East Java), Cenfral Buton Regency and West Muna Regency
(Southeast Sulawesi), the last is Tebo Regency (Jambi), revealed that elementary students
consistently experience difficulties in solving mulfiplication problems. These findings were
supported by pretest results administered during GASING training involving 64 students in each
region. The results show low average scores on a scale of 0-100, with Banyuwangi at 30, Central
Buton at 20, West Muna at 20, and Tebo at 35, indicating that students achieved only a small
proportion of the maximum possible score. This suggests limited conceptual understanding of
multiplication across different contexts. Classroom observations further revealed that
instruction tended to rely on conventional approaches, with limited use of engaging methods
and insufficient learning media due to infrastructure constraints. As a result, students often
struggle to understand multiplication concepts meaningfully. This condition is consistent with
previous research indicating that many learners rely on roe memorization without
understanding fundamental concepts such as repeated addition and multiplicative
reasoning, leading to superficial and easily forgotten knowledge (Killpatrick et al., 2001).
Therefore, there is a need for innovative learning media that can present multiplication
concepts in a more concrete, structured, and engaging manner, such as the MDC Game
based on GASING principles.

Teachers should make good use of the use of props, repetition of materials, fun learning, peer
tutoring and provide a conducive learning environment (Adistira & Jiwandono, 2022).
Although the GASING method emphasizes learning mathematics in a simple, logical, and
enjoyable manner, structured instructional media that systematically embody GASING
principles remain limited. Existing classroom implementations of GASING often depend heavily
on teacher explanations and improvisation, which can result in inconsistent learning
ecperiences across different classrooms (Surya, 2024). Educational design research highlights
that well-structured learning media are crucial for ensuring instructional consistency and
supporting students independent exploration of concepts (Plomp, 2013).

To evaluate the feasibility of the developed Multiplication and Division Card (MDC) Game
using the GASING method, this study adopts a development-criented pilot study that
emphasizes expert validity and user responses. The investigation is carried out by developing
a prototype of the MDC Game and subjecting it to expert validation to examine conftent
accuracy, instructional alignment with GASING principles, and media design quality. Expert
judgment is a critical step in development research fo ensure that instructional products meet
academic and pedagogical standards before classroom use (Plomp, 2013; Richey & Klein,
2007). In addifion, user response data are collected from teachers and students through
structured questionnaires to assess practicality, clarity, attractiveness, and ease of use in a
limited implementation setting.

This evaluation is important because validity and positive user responses are primary indicators
of learning media feasibility prior to effectiveness testing. Educational development studies
emphasize that products lacking adequate validity may lead to misleading findings when
implemented at a larger scale (Plomp, 2013). Moreover, while the GASING method promotes
simple, logical, and enjoyable mathematics learning, empirical evidence is required to confirm
that these principles are accurately embodied in structured learning media (Surya, 2024).
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Evaluating user responses is also essential, as learners and teachers acceptance of
instructional media strongly influences its successful adoption in classroom practice (Hwang et
al., 2012). Therefore, evaluating expert validity and user responses to the MDC Game is
necessary to ensure that the developed media is feasible, functional, and meaningful for
elementary students, as well as to provide a solid foundation for subsequent effectiveness
studies.

1.2. Related Research

Diah & Siregar (2023) conducted aresearch '"The Effect of the TGT (Teams Games Tournament)
Learning Model of Modifying the Gasing Method on Students' Mathematics Learning
Outcomes". The subject of the research is a third grade student of SD Muhammadiyah 06
Medan. The result of this research is that the TGT learning model modified with the GASING
method has a significant effect on improving student learning outcomes. This approach
increases student engagement, enthusiasm, and a well-rounded understanding. The similarity
between the previous and the present research lies in the use of the GASING method and the
same research subject, namely grade lll elementary school students. Both are also oriented
towards improving mathematics learning outcomes through innovative and fun approaches.
The differences in Diah and Siregar's research focus on the group competition-based learning
model (TGT) and mathematics learning outcomes in general, while this study combines the
GASING method with the MDC game, and specifically measures the understanding of
multiplication concepts and mathematical problem-solving skills.

As one of the most recent studies, Vita-Barrull et al., (2023) conducted a research on board
games titled "Board game-based intervention to improve executive functions and academic
skills in rural schools: A randomized controlled trial". The subject of the study was a student in
rural Western Catalonia, Spain. The results showed that participation in game-based learning
sessions led to improvements in mathematical cognitive abilities. This study highlights the
relevance of game-based learning as an effective approach to support students’
mathematical thinking. However, unlike the present research, Vita-Barrull et all., utilized general
strategy-based board games aimed at enhancing cognitive and executive functions, rather
than focusing on specific mathematical content such as multiplication.

Oktafiyani et al., (2022) with the research ftitle "The Effect of the Use of Multiplication Number
Card Learning Media on Interest in Learning Mathematics". The subject of the research was
the participants in class lll in Cluster 01 Darek, Southwest Praya District. Proving that number
cards in multiplication material prove to be important for elementary school-age students in
accordance with Piaget's theory of cognitive development. The similarity is because both use
card media as a math learning tool in multiplication materials. However, there is a difference
in the focus of the variables studied, which is only focusing on students' learning interests. This
research offers a variety of tools by developing a special card media entitled Multiplication
and Division Card Game (MDC Game) which is systematically designed by supporting the
GASING mathematical method, which is known to emphasize concrete, gradual, and fun
thinking processes.

Based on the reviewed studies, it can be seen that previous research has explored the use of
game-based learning, card media, and the GASING method in mathematics education.
However, most studies have not specifically developed a structured and integrated learning
medium that combines the GASING method with a card-based game focusing on
multiplication concepts at the elementary level. Therefore, this study aims to fill this gap by
developing the MDC game as an innovative and structured learning medium to support
students’ conceptual understanding of multiplication. This study contributes to the existing
literature by providing a practical and engaging game-based learning tool specifically
designed for multiplication learning in elementary schools.

1.3. Research Objectives

This research focuses on the systematic design and development of a Multiplication and
Division Card (MDC) Game grounded in the principles of the GASING method to strengthen
elementary students’ conceptual understanding of arithmetic operations. Although the MDC
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Game is conceptually designed to accommodate both multiplication and division, the scope
of this study is specifically limited to multiplication learning. The development emphasizes the
creatfion of an innovative, interactive, and instructionally sound learning medium that
enhances accessibility to arithmetic concepts through visual and kinesthetic learning
activities. By adopting the GASING approach—characterized by a concrete-to-abstract
learning sequence and an emphasis on enjoyable learning—this research seeks to transform
abstract numerical concepts info meaningful hands-on experiences that support deeper
internalization of mathematical patterns and relationships (Aryfien et al., 2025). The
development process also prioritizes alignment with curriculum requirements while embedding
GASING principles to support both cognitive outcomes and positive learning aftitudes.

In addition, the study aims to assess the practicality and usability of the MDC Game through a
pilot implementation with elementary students. This evaluation examines aspects such as user
interaction, engagement, conceptual clarity, and operational ease to determine how
effectively the MDC Game fosters an engaging learning environment and sustains students’
motivation in mathematics learning (Alali & Al-Barakat, 2024). The expected outcomes of this
research include a validated MDC Game prototype, empirical evidence regarding ifs
instructional potential, and practical recommendations for integrating GASING-based game
learning into classroom practice. Overall, this study is expected to contribute to the growing
body of empirical research on game-based mathematics instruction and to extend the
application of the GASING method within both tangible and technology-enhanced learning
media (Zaranis & Alexandraki, 2021). Based on the above rationale, the research objectives
are as follows: (1) to design and develop the Multiplication and Division Card (MDC) Game
based on GASING principles for elementary multiplication learning; and (2) to evaluate the
practicality, usability and initial learning outcomes of the MDC Game through a pilot study
involving elementary students.

2. Theoretical Framework

2.1. Mathematics Leaning Through Games: Enhancing Engagement and Conceptual
Understanding

Within the framework of contemporary education, game-based learning has been widely
recognized as an effective approach for supporting the learning process, including in
mathematics instruction. This approach is grounded in the assumption that games, due to their
inherently enjoyable and challenging nature, are capable of substantially increasing students’
learning motivation, strengthening their engagement with instructional content, and ultimately
improving knowledge retentfion (Astriani & Khairani, 2022). Games foster a dynamic and
intferactive learning environment that is relatively low in pressure, allowing students to explore
ideas, make mistakes, and learn through experience without fear of failure (Mujohadah et al.,
2021).

One of the primary advantages of game-based learning lies in its ability to present abstract
mathematical concepts, such as multiplication, in more concrete and appealing forms.
Through carefully designed games, students actively participate in object manipulation,
problem-solvong activities, and structured competitions that are intended fo assess and
reinforce their conceptual understanding. Various types of games can be effectively
intfegrated info mathematics learning, including card-based games that require matching
multiplication results or responding quickly to arithmetic problems, mathematical puzzles that
embed multiplication operations within logical challenges, and board games in which
progression depends on successfully solving numerical tasks.

In addition, interactive digital games and educational applications provide visually engaging
and responsive platforms for practicing multiplication in meaningful contexts. The adaptability
of games enables teachers to modify levels of difficulty and forms of challenge in accordance
with students’ abilities and learning needs. Moreover, game-based activites often promote
collaboration, communication, and critical thinking as students work together to achieve
shared objectives. These social and cognitive interactions contribute indirectly to deeper
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mathematical understanding and more sustainable conceptual learning (Wibowo et al,,
2022).

2.2. Multiplication and Division Card Game (MDC Game)

The Multiplication and Division Card (MDC) Game is and educational game-based learning
medium developed to facilitate elementary students’ understanding and mastery of the
fundamental concepts of multiplication and division in a more meaningful way. This game
utilize a set of cards containing numbers and simple arithmetic problems that must be solved
by players accurately and within a limited fime. The interactive nature of the MDC Game
promotes active student involvement through the integration of competition, collaboration,
and strategic thinking, thereby fostering intfrinsic motivation in mathematics learning. Card-
based mathematics games have been shown to effectively enhance students’ interest and
engagement in learning number operations, particularly multiplication and division, by
creating a challenging yet enjoyable learning atmosphere (Kusuma & Retnowati, 2021).

Conceptually, the MDC Game aligns with the definition of educational games proposed by
Suherman et al. (2003), which emphasizes the integration of cognitive, affective, ad
psychomotor domains within instructional activities. In this context, the MDC Game serves as
a learning medium to support students’ cognitive development in basic mathematical
operations while also fostering affective aspects such as cooperation, honesty, and
sportsmanship during gameplay. In addition, the psychomotor domain is engaged through
activities involving quick decision-making, card selection, coordinated motor responses. Thus,
mathematics learning through the MDC Game not only focuses on learning outcomes but also
promotes holistic learning processes.

The implementation of the MDC Game is structured through systematic procedures to ensure
that learning objectives are achieved despite being delivered in a game-based format. The
teacher acts as a facilitator and game leader by preparing multiplication result cards, while
stfudents participate in small groups with an even number of players (max. 6 student).
Gameplay involves matching mulfiplication result with corresponding number held by the the
players, which demands both conceptual accuracy and rapid thinking. This structure enables
teachers to directly observe students who experience difficulties in understanding
multiplication and division concepts, as indicated by the number of cards remaining in their
hands during the game. This approach is consistent with the view of (Aryfien et al., 2025), who
emphasize that the stages pf educational games should be designed systematically to ensure
that learning remains focused, effective, and meaningful, even within an enjoyable learning
environment.

2.3. The GASING Method

The GASING method (Gampang, Asyik, dan Menyenangkan), infroduced by Prof. Yohanes
Surya, is a learning philosophy specifically developed to make mathematics more accessible
and appealing to students, particularly at the elementary school level. This approach extends
beyond the pursuit of high academic achievement by emphasizing a positive learning process
that nurfures students’ confidence and enjoyment in learning mathematics. At its core, the
GASING method prioritizes deep conceptual understanding, strong use of visualization, and
the simplication of complex mathematical ideas so they can be more easily comprehended
by young learners (Sunarti, 2021).

Fundamentally, the GASING method is built upon several key principles fjat guide its
instructional implementation. First, it stresses the importance of mastering basic concepts by
encouraging students to understand the underlying reasoning behind mathematical
operations and formulas, rather than relying solely on memorization. This principle supports the
development of a solid conceptual foundation rooted in logical thinking, including the
essential ideas of multiplication. Second, GASING extensively employs visual representations
and concrete learning aids, such as images, manipulatives, and physical objects, to help
students franslate abstract concepts into observable forms. For instance, multiplication can be
illustrated through grouped objects or structured arrangements that visually represent
numerical relationships. Third, the method incorporates varied and progressive practice
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activities, ranging from simpe tasks to more challenging problems, enabling students to
reinforce and apply their understanding across different contexts.

Another central objective of the GASING method is to foster students’ self-confidence in
learning mathematics. By presenting mathematical content in an engaging, enjoyable, and
step-by-step manner, this approach seeks to minimize anxiety and fear commonly associated
with mathematics learning, replacing them with confidence and enthusiasm. Empirical studies
have demonstrated that the application of the GASING method effectively increases
students’ learning interest, reduces negative perceptions of mathematics, and leads to
significant improvements in learning outcomes (Safitri et al., 2025). The distinctive strength of
this method lies in its emphasis on logical and easily understood reasoning processes, ensuring
that students develop durable conceptual understanding rather than becoming dependent
on mechanical memorization (Paling & Suparyono, 2024).

3. Method

3.1. Research Design

This research adopts a Research and Development (R&D) approach to produce an
instructional learning medium. The development process is guided by a simplified ADDIE
model, consisting of Analysis, Design, Development, Implementation, and Evaluation. The
ADDIE model is selected due to its systematic and structured framework, which is widely
appliedin the development of educational media (Astriani & Khairani, 2022; Dasopang, 2020).
In this research, however, the primary emphasis is placed on three core stages; analysis,
design, and development (prototype creation). The implementation and evaluation stages
are conducted on a limited scale through a pilot frial with students to examine the feasibility
and inifial effectiveness of the developed media (Listriani & Nasution, 2022).

The first stage is the analysis phase, which focuses on identifying instructional needs related to
the teaching and learning of multiplication. This stage involves ecamining existing learning
problems and analyzing the characteristics of students as the target users of the media. Needs
analysis is carried out through classroom observations, interviews with teachers, and
questionnaires distributed to students to identify learning difficulties in multiplication as well as
students’ interest in mathematics learning. In addition, this phase incorporates the core
principles of the GASING method to ensure that the instructional media is conceptually aligned
and pedagogically relevant.

The second stage is the design phase, in which the MDC Game integrated with the GASING
method is systematically planned. This stage includes defining learning objectives, selecting
insfructional confent, determining game rules, designing visual elements such as colors.
Images, and fonts, and organizing the structure of multiplication materials presented on the
cards. The design of the MDC Game is intentionally aligned with GASING principles, particularly
the use of visualization, simplification of mathematical concepts, and the creation of an
enjoyable learning atmosphere that supports active student engagement.

The third stage is the development phase, which involves producing a prototype of the MDC
Game based on the established design. The card prototype is developed by considering visual
clarity, ease of use, and alignment with multiplication content. In addition, a user guide is
prepared to support both teachers and students in implementing the media effectively. Once
the prototype is completed, expert validation is conducted by subject-matter experts and
media. Subsequently, a limited trial is carried out with fourth-grade students to evaluate the
practicality and attractiveness of the MDC Game. Data collection consisted of student and
teacher feedback questionnaires focusing on the attractiveness of the media and its ease of
use.

3.2. Participant

The research participant consisted of elementary school students and expert validatiors
involved in the development and evaluation of the MDC Game learning media. The student
participants were Phase B (Grade lll) elementary school students who served as the target
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users of the MDC Game, with a total of 16 students participating in the limited frial. The
selection of student participants was based on relevant characteristics, including their basic
mathematics abilities, learning interest, and prior experience in mathematics learning. In
addition to students, two classroom teachers was involved as a user respondents who
implemented the MDC Game during the learning process and provided feedback on the
practicality, clarity of instructions, and ease of use of the media through observation and
qguestionnaire instruments.

Furthermore, the study involved expert validators to ensure the quality and feasibility of the
developed learning media. The validators consisted of material experts and a media expert.
The material experts included an elementary school supervisor and a lecturer in mathematics
education with expertise in multiplication concepts, while the media expert was a lecturer
specializing in instructional media design. The research was conducted at SDN Panyingkiran
lll, Sumedang, a public elementary school selected based on the availability of research
parficipants and the official permission granted to conduct the study. The characteristics of
the research participants are presented in Table 1.

Table 1. Characteristics of Research Participants

Participant Number Gender Age Occupation/ Education Main Function
Category (n) Range Role in Research
Students 16 Male: 10 8-9 Elementary Elementary Target users
(62,5%) years  school education of the MDC
Female: (Phase B/ level Game in the
6 (37,5%) Grade lll) limited trial
Teacher 2 Male: 1 25-30  Classroom Bachelor of Implementing
Users Female: vyears teachers Education the MDC
1 (Elementary Game and
Shool Teacher  providing user
Education and response
Mathematics feedback
Education)
Material 2 Female 30-40  Elementary Master in Validating
Experts years  School Primary content
Supervisor Education and accuracy,
and Doctorate in curriculum
University Mathematics aligment, and
Lecturer Education conceptual
suitability
Media 1 Male 40-50  University Doctorate in Validating
Expert years  Lecturer Educational visual design,
Technology layout, and
usability of
the learning
media

The composition of research participants presented in Table 1 reflects the involvement of
relevant users and experts to support the development and evaluation of the MDC Game.
The inclusion of students, tfeacher users, and expert validators ensured that the media was
reviewed from practical, instructional, and professional perspectives, providing sufficient data
to assess its feasibility and suitability for use in elementary mathematics learning.

3.3. Data Collection

Data in this research were collected using several instruments, including validation sheets,
questionnaires, observation sheets, and a test. The validation sheets consisted of material
validation and media validation instruments. The material validation sheets were used by
material experts to assess curriculum aligment, conceptfual accuracy, and confent
completeness of the MDC Game. Meanwhile, the media validation sheetfs were used by
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media experts to evaluate visual quality, design consistency, ease of use, and the overall
aftractiveness of the learning media.

In addition, teacher and student response questionnaires were used to evaluate the
practicality and usability of the MDC Game during the limited trial. The teacher response
guestionnaire focused on aspects such as ease of use, clarity of instructions, and the perceived
support of the media in facilitating students’ conceptual understanding of multiplication. The
student questionnaire examined engagement, attractiveness, and ease of use of the MDC
Game. Observation sheets were also used to record students’ participation and interaction
during the learning activities.

Furthermore, a test was administered during the limited tfrial to measure students’ conceptual
understanding of mulfiplication. The test was given in the form of a pretest before the
implementation and a posttest after the use of the MDC Game. The collected data were used
to provide inifial insights into students’ learning improvement after using the MDC Game,
without aiming to measure effectiveness comprehensively.

3.4. Data Analysis

Data in this research were collected using several instruments, including validation sheefs,
questionnaires, observation sheets, and a test. The validation sheets consisted of material and
media validation instruments completed by experts to assess curriculum alignment,
conceptual accuracy, content completeness, visual quality, design concistency, and ease of
use of the MDC Game. In addition, teacher and student response questionnaires were used
to evaluate the practicality and usability of the MDC Game during the limited frial.
Observation sheets were also employed to record students’ engagement and participation
during learning activities. Furthermore, a test was administered during the limited frial in the
form of a pretest before implementation and a posttest after using the MDC Game to measure
sfudents’ conceptual understanding of multiplication. (Riduwan, 2015; Widiyanti &
Anugraheni, 2022).

The collected data were analyzed descriptive quantitative and qualitative techniques.
Quantitative data from validation sheets, questionnaires, and test results were analyzed by
calculating mean scores. The difference between pretest and posttest mean scores was used
to identify students’ learning improvement, supported by percentage increase calculations.
The quantitative data analysis was assisted using Microsoft Excel and SPSS version 30 to ensure
accuracy in data processing. Meanwhile, qualitative data obtained from expert suggestions,
teacher observations, and student comments were grouped into themes to support product
refinement. The results were descriptively to proved initial insights into learning improvement
without conductiong inferentfial satiscal analysis (Riduwan, 2014). The combination of
qguantitative and qualitative analysis enabled a comprehensive evaluation of the MDC Game,
ensuring that both measurable outcomes and experiential feedback guided the iterative
development process.

3.5. Validity and Reliability

The validity of the test instrument was examined to ensure that it accurately measured
stfudents’ conceptual understanding of multiplication. Based on the results presented in Table
2, all test items met the validity criteria, as indicated by the Pearson correlation coefficients
and significance values below 0.05 (Arifin, 2019). These results (Table 2) confirm that all items
were valid and appropriate for use in this study.

Table 2. ltem Validity Test Results

ltem Pearson Interpretation Sig. (2-tailed) Conclusion
Correlation

1 0.66 Moderate < 0,001 Valid

2a 0.62 Moderate < 0,001 Valid

2b 0.53 Moderate 0,002 Valid

3a 0.81 High < 0,001 Valid

3b 0.81 High < 0,001 Valid
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ltfem Pearson Interpretation Sig. (2-tailed) Conclusion
Correlation
4a 0.88 High < 0,001 Valid
4b 0.76 High < 0,001 Valid
5a 0.88 High < 0,001 Valid
5b 0.88 High < 0,001 Valid
6a 0.61 Moderate < 0,001 Valid
6b 0.52 Moderate 0,03 Valid
6C 0.71 High < 0,001 Valid

The reliability of the test instrument was analyzed using Cronbach’s Alpha with the assistance
of SPSS version 30. The results showed a Cronbach’s Alpha coefficient of 0.906, which falls into
the very high reliability category (Riduwan, 2015). This indicates that the instrument has strong
internal consistency and is reliable for use in the limited trial. In this study, the test was used to
obtain preliminary data on students’ conceptual understanding of multiplication, and the
results were analyzed descriptively to provide initial insights rather were analyzed descriptively
to provide initial insights rather than to measure effectiveness comprehensively.

4. Findings

The findings of this study are presented in line with the established research objectives,
highlighting both the development process and the evaluation outcomes of the MDC Game.

4.1. Development of the MDC Game
4.1.1. Needs Analysis

The needs analysis was conducted through classroom observations, teacher interviews, and
pretest results obtained during GASING training in several regions, including Banyuwangi,
Central Buton, West Muna, and Tebo, involving 64 elementary students in each region. The
pretest results show consistently low performance on a 0-100 scale, with average scores of 30
in Banyuwangi, 20 in Central Buton, 20 in West Muna, and 35 in Tebo, indicating that students
achieved only a small proportion of the expected competency level. These findings show that
many students have difficulties in understanding multiplication concepts, particularly in
connecting numerical operations to meaningful representations, and tend to rely on rote
memorization. Observations and inferviews also revealed that learning still relies on
conventional methods with limited use of engaging media, resulting on conventional methods
with limited use of engaging media, resulting in low student motivation. Meanwhile, students
showed a preference for interactive and game-based learning activites. Therefore, there is a
need for a concrete, structured, and engaging learning medium, and the development of the
MDC Game is considered relevant to support students’ conceptual understanding.

4.1.2. Product Design

The initial design of the Multiplication and Division Card (MDC) Game was developed based
on the principles of the GASING method, which emphasize simplicity, conceptual clarity, and
enjoyable learning. The MDC Game was designed as a card-based learning medium to
facilitate students’'s understanding of arithmetic concepts through interactive and structured
activities. Although the game conceptually accommodates both multiplication learning
based on the results of the needs analysis. Therefore, the card content, game rules, and
learning objectives were tailored to multiplication material ranging from 1 to 100. The design
integrates visual elements and gameplay to support students’ engagement and conceptual
understanding, while maintaining the potential for future expansion to division learning.

4.1.3 Product Development

The product development stage resulted in a physical prototype of the Multiplication and
Division Card (MDC) Game, which was specifically developed and tested to support
multiplication learning for Phase B (Grade lll) elementary students. However, the design of the
MDC Game is not limited to a single grade level. Conceptually, the game is structured to be
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flexible and adaptable, allowing it fo be used by learners of various age groups who wish o
practice and strengthen their multiplication skills.

The MDC game board was designed with three card placement areas. One cenfral areq,
referred to as the result box, is used to place one red card containing the result of a
multiplication operation ranging from 1 to 100, which is confrolled and presented by teacher
during the game. In addition, the board provides two placement areas for blue cards, which
represent the multiplication factors held by the students. During gameplay, students place
their blue cards in response to the multiplication result shown on the red card, allowing the to
identify factor pairs and recognize multiplication patterns in a concrete and structured
manner. The overall design of the game board is illustrated in Figure 1.

MDC Gome QP Y |

The card components of the MDC Game include red cards displaying multiplication results
and blue cards displaying multiplication numbers. These cards were designed with clear
numerical representation and contrasting colors to support visual clarity and ease of use for
elementary students. The physical prototype was produced using thick cardboard material to
ensure durability, and all components were manually laminated to enhance strength and
extend usability during repeated classroom implementation. the overall design emphasizes
simplicity, practicality, and hands-on interaction, which are consistent with the principles of the
GASING method. Detailed procedures and rules of gameplay are presented separately in a
Table 3 to provide a clear and systematic explanation of how the MDC Game is implemented
in classroom learning.

Table 3. Guidelines fo Using the MDC Game

Step  Activity Teacher's Role Student’s Role

1 Game Acts as the game leader and holds a Preprare to

preparation set of red cards containing participate in the
multiplication results game

2 Group formation  Organizes the game for 4-6 students Receive 9 blue cards
and card per round with an even number of randomly
distribution players

3 Game board Places the MDC Game board at the Sit around the game
placement center and prepares the result box board

4 Presenting Places one red card (mulfiplication Observe the
multiplication result) in the result box displayed
results multiplication result

5 Identifying Guides the flow of the game According to turn
multiplication order, place one blue
factors card showing a factor

6 Playing multiple
cards

Allows students to place two blue
cards simultaneously if applicable
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Step Activity Teacher's Role Student’s Role
7 No matching Instructs the continuation of turns If no matching card is
card condition available, take back
a blue card and pass
the turn
8 Ending the game  Monitors gameplay until completion The first player tu use

all blue cards
becomes the winner

The guidelines presented in Table 3 emphasize that the MDC Game is implemented through
structured yet flexible gameplay that encourages actives student participation and rapid
reasoning. By positioning the teacher as the game leader and allowing students o interact
directly with the card components, the game creates an engaging learning environment that
supports conceptual understanding of multiplication. The turn-based mechanism and
competitive elements also enable teachers to observe students’ thinking processes in real
time, making the MDC Game not only a learning tool but also an informal means of formative
assessment during mathematics instruction.

Product revision was conducted based on feedback obtained from material experts and the
media expert during the validation stafe. The revisions focused on improving visual quality,
instructional clarity, durability, and safety, while maintaining the original game mechanics and
learning objectives of the MDC Game. All visual components were revised, including the game
board, game insfructions, red cards (mulfiplication results), and blue cards (multiplication
factors).

The game board was redesigned using thick acrylic material fo enhance durability and
stability during repeated classroom use. To improve practicality and ease of reference, clear
and simplified game instructions were placed on the back of the board, allowing teachers
and students to access guidance directly during gameplay. Visual adjustments, such as
improved color contrast and layout organization, were also applied to ensure better
readability for elementary school students.

Revisions were also applied to the card components. The red and blue cards were reproduced
using art paper material, which provides a smooth surface, cear print quality, and sufficient
rigidity while remaining lightweight and safe for student use. The font size, numerical clarity,
and color contrast on both card types were refined to enhance visibility and reduce the risk of
misinterpretation during gameplay. These revisions resulted in a more durable, visually clear,
and student-friendly MDC Game prototype that is suitable for implementation in the limited
trial stage. The final design are presented in Table 4.

Table 4. Final Design and Physical Form of the MDC Game

Component Final Design Physical Form

71 1L Eetvine

Game Board

i 148 e e
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The information presented in Table 4 confirms that the final design and physical form of the
MDC Game emphasize clarity, functionality, and ease of classroom implementation. the
arrangement of components and visual layout were designed fo support smooth gameplay
and facilitate students’ understanding of multiplication concepts. Overall, the finalized design
ensures that the MDC Game can be used effectively as a practical learning medium that
encourages actives engagement and meaningful interaction during mathematics learning
activities.

4.1.4. Implementation

The implementation stage was conducted through a limited trial involving Phase B (Grade lil)
elementary school students using the revised MDC Game prototype. The implementation
aimed to examine the practicality of the media and to observe students’ engagement during
multiplication learning activities. The MDC Game was implemented in small groups under the
guidance of the classroom teacher, who acted as the game leader by presenting
multiplication result cards and facilitating the flow of the game. During the implementation,
stfudents actively parficipated by identifying multiplication factors and placing the
appropriate cards according fo the game rules. The classroom implementation of the MDC
Game during the limited trial is illustrated in Figure 2.
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Figure 2. Classroom Implementation of the MDC Game During the Limited Trial

Classroom observations during the implementation indicated that students were able to follow
the gameplay procedures and showed high levels of enthusiasm and involvement. The game-
based format encouraged students to think quickly, interact with peers, and apply
multiplication concepts in a concrete manner. The implementation stage also provided
opportunities for teachers to monitor students’ understanding and identify learning difficulties
in real time. Overall, the MDC Game was implemented smoothly within the classroom setting
and functioned as intended as a multiplication learning medium.

4.1.5. Evaluation

The evaluation stage was conducted to examine the feasibility, practicality, and instructional
relevance of the MDC Game based on the results of the limited trial. Evaluation data were
obtained from student and teacher response questionnaires, classroom observations, and
teacher interviews. Overall, the results indicate that the MDC Game functioned effectively as
a multiplication learning medium and was well received by both teachers and students during
classroom implementation.

The triangulation of observation, questionnaire, and interview data shows consistent findings.
Observations revealed active student participation, positive peer iteraction, and effective use
of instructional fime. These findings were supported by student questionnaire results, which
indicated high levels of enjoyment, engagement, and perceived benefits in understanding
multiplication concepfts. Teacher responses and interviews further confirmed that the MDC
Game was practical to implement, aligned with learning objectives, and capable of fostering
student motivation.

Based on the evaluation results, the MDC Game is considered feasible for classroom use with
minor recommendations, including the provision of clearer gameplay instructions and an
increased number of game sets to support simultaneous group activities. These findings
suggest that the MDC Game has strong potential for broader implementation in elementary
multiplication learning and may be further developed in future studies to cover additional
mathematical concepts.

4.2. Feasibility and Practicality of the MDC Game
4.2.1. Expert Validation Results

Expert validation was conducted to evaluate the feasibility and quality of the MDC Game
prototype prior to its use in the limited frial stage. The validation involved material experts, an
elementary school supervisor, and a media expert, focusing on aspects of content suitability,
conceptual accuracy, language clarity, instructional usefulness, visual design, and ease of
use. Overall, the validation results indicate that the MDC Game is feasible to be implemented
in elementary multiplication learning, with minor revisions suggested to enhance clarity and
visual quality.

The results of material validation conducted by a material expert (Table 5) showed a mean
score of 4.57 out of 5 (91%), which falss info the “Very Feasible” category. The elementary
school supervisor validation yielded a mean score of 5.00 (100%), also categorized as “Very
Feasible”. Both validators agreed that multiplication content was accurate, aligned with
elementart mathematics learning objectives, and appropriate for the developmental level of
Phase B (Grade lll) students. The main suggestion provided by the validators was related to
improving the clarity of usage instructions so that students could more easily understand the
game procedures.

[279]



Tsalitsa El May et al., Development of Multiplication and Division Card (MDC) ...

Table 5. Summary of Material Expert Validation Results

Aspect Mean Score Percentage (%) Category
Content Feasibility 4.75 95 Very Feasible
Concept Accuracy 4.75 95 Very Feasible
Languange Clarity 5.00 100 Very Feasible
Instructional 4.63 92.6 Very Feasible
Usefulness

Overall Mean Score  4.78 95.5 Very Feasible

The media expert validation (Table é) focused on visual design, material quality, readability,
user-friendliness, aftractiveness, and alignment with instructional design principles. The
validation results showed an overall mean score of 4.38 (88%), categorized as “Feasible”. The
media expert noted that the overall design was appropriate and engaging for elementary
students. However, several improvements were recommended, including increasing color
conftrast for better visibility, enhancing the attractiveness of usage instructions, and considering
the use of more durable and student-safe materials.

Table 6. Media Expert Validation Results

Aspect Mean Score Percentage (%) Category
Visual Design & 4.50 90 Feasible
Layout

Material Quality 4.33 86.6 Feasible
Readability & Clarity  5.00 100 Very Feasible
Ease of Use 4.00 80 Feasible
Attractiveness 4.50 90 Feasible
Instructional Design 4.20 84 Feasible
Suitability

Overall Mean Score 4.38 88 Feasible

Based on the expert validation results, the MDC Game prototype was considered suitable for
limited trials with revisions made in accordance with expert feedback to improve instructional
clarity, visual appeal, and material durability.

4.2.2. User Responses (Teachers and Students)

Teachers’ responses were collected from two teachers to evaluate the practicality, clarity,
and instructional benefits of the MDC Game during the limited trial. Based on the questionnaire
results, the MDC Game obtained an overall mean score of 4.66 out of 5 (93%), which falls into
the “Very Good" category. The teachers perceived the media as suitable for elementary
multiplication learning, easy to implement in classroom settings, and effective in encouraging
active student participation. The media was also considered helpful in supporting students’
conceptual understanding and problem-solving skills in multiplication.

Qualitative feedback from teachers further indicated several suggestions for improvement.
Teachers recommended increasing the number of MDC Game sets to allow all student groups
to play simultaneously, especially in larger classes. They also emphasized the importance of
providing more detailed and clearly structured game insfructions so that students could fully
understand the rules without repeated clarification. In addition, teachers suggested the use of
supporting multiplication cards as reference tools to assist students who were still developing
multiplication fluency during gameplay. Overall, teachers viewed the MDC Game as a
practical and engaging learning medium with strong potential for broader classroom
application. Teacher responses to the MDC Game are summarized in Table 7.

Table 7. Summary of Teacher Responses to the MDC Game

Aspect Evaluated Mean Score Percentage (%) Category

Content Suitability 4.75 95 Very Good
Media Clarity 4.50 90 Very Good
Student Engagement 5.00 100 Very Good
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Ease of Use 4.50 90 Very Good
Learning Benefits 4.50 90 Very Good
Visual Appearance 4.75 95 Very Good
Overall Mean 4.66 93 Very Good

Student responses were obtained from 16 Phase B (Grade lll) students using a response
guestionnaire consisting of seven indicators related to language clarity, instruction clarity,
learning enjoyment, engagement, conceptual understanding, problem-solving support, and
visual attractiveness. The result showed a total score 523, with most indicators achieving
percentage scores above 90%, indicating a “Very Good” level of student response. Students
reported that the MDC Game made mathematics learning more enjoyable, reduced
boredom during lessons, and helped them better understand multiplication concepfs.

In particular, students expressed strong agreement that the game-based format increased
their moftivation to learn and supported active participation during classroom activites. The
visual design, use of colors, and card-based interaction were perceived as atfractive and easy
to follow. These finsings suggest that the MDC Game was well received by students and
successfully created a positive and engaging learning experience during the limited trial
implementation. Table 8 summarizes students’ responses to the MDC Game.

Table 8. Summary of Student Responses to the MDC Game

Indicator Mean Score Percentage (%) Category
Language Clarity 4,25 85 Good
Instruction Clarity 4.69 94 Very Good
Learning Enjoyment 5.00 100 Very Good
Reduced Learning Boredom 4.81 96 Very Good
Conceptual Understanding 4.69 94 Very Good
Problem-Solving Support 4.69 94 Very Good
Visual Attractiveness 4.56 91 Very Good
Overall Mean 4.67 93.4 Very Good

4.2.3. Observation and Interview Results

Observation was conducted during the limited trial to examine students’ engagement,
understanding of instructions, interaction, and the practicality of using the MDC Game in
classroom learning. The observation was carried out over three implementation sessions,
focusing on seven indicators related to student participation, instructional clarity,
collaboration, enthusiasm, response to tasks, feacher guidance, and time efficiency.

The observation results indicate that students showed a positive and consistent level of
engagement throughout the implementation. students actively participated in the game
activities, demonstrated the ability to follow game rules, and interacted well with peers during
gameplay. Indicators related to student participation, cooperation, and enthusiasm showed
higher scores on the third day, suggesting that students became more familiar and confident
with the game mechanics over time. This pattern indicates that repeated exposure to the MDC
Game supported smoother gameplay and increased student involvement.

In terms of instructional clarity, students were generally able to understand and follow the
game rules correctly across all sessions. The relatively stable scores on this indicator reflect that
the revised instructions were sufficiently clear to guide students during the learning process.
Additionally, students were able to respond to multiplication tasks presented on the cards with
minimal assistance, indicating that the media supported independent thinking and
conceptual application. The role of the teacher as a facilitator was consistently observed to
be effective, as reflected by the highest scores across all sessions.

Overall, the observation results yielded an average total score of 4.33 out of 5 (87%), which
falls into the “Good” category. These findings suggest that the MDC Game can be
implemented effectively within the available classroom time and supports active,
collaborative, and engaging multiplication learning. The observation data further strengthen
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the results obtained from user response questionnaires by providing direct evidence of
classroom interaction and student behavior during the implementation of the MDC Game.

Interviews were conducted with the classroom teacher after the limited trial to obtain in-depth
feedback regarding the implementation of the MDC Game. The interview results indicate that
the MDC Game is appropriate and relevant to the learning objectives of the elementary
mathematics, particularly multiplication. The teacher confirmed that the content presented in
the MDC Game aligned well with the learning indicators and supported the instructional goals
targeted during classroom implementation.

In terms of media appearance, the teacher stated that the MDC Game was visually attractive
and able to capture students’ attention. The use of game-based elements encouraged
students to participate actively and created a positive learning atmosphere. Regarding ease
of use, the teacher noted that the game instructions were generally easy to understand;
however, for Grade lll students, additional verbal explanation from the feacher was still
necessary. This was particularly important because some students were sfill developing basic
reading skills, indicating that teacher guidance remains essential during implementation.

The interview findings also revealed that students showed high enthusiasm while using the MDC
Game. According to the teacher, students appeared more motivated and engaged during
multiplication learning activites compared to conventional lessons. The teacher emphasized
that the media helped students better understand multiplication concepts, especially when
supported by additional multiplication cards that reinforced the idea of repeated addition
and factor recognition. This combination was perceived as beneficial for students who had
yet fully mastered multiplication facts.

Finally, regarding implementation readiness, the teacher stated that the MDC Game was
feasible for classroom use. The main consfraint identified was the limited number of game sets,
which sometimes caused students to wait or disrupt other groups during gameplay. To address
this issue, the feacher suggested increasing the number of MDC Game sets or organizing the
class using structured group management strategies so that all stfudents could participate
simultaneously. Overall, the interview findings support the observation and questionnaire
results, indicating that the MDC Game is practical, engaging, and suitable for use in
elementary multiplication learning with minor implementation adjustments.

4.2.4 Results of Limited Trial (Pretest-Posttest)

The limited trial was conducted involving 16 elementary school students to observe the
implementation of the MDC Game in mulfiplication learning. The activity consisted of three
main stages: pretest, learning implementation using the MDC Game, and posttest. The pretest
results indicate that student’s initial understanding of multiplication concepts was sfill relatively
low and varied. The average pretest score was 46.31, with a minimum score of 12.82 and a
maximum score of 87.18. These results suggest that students entered the learning process with
differing levels of prior knowledge. After the implementation of the MDC Game, the posttest
results show a notable improvement in students’ scores. The average score increased to 97.43,
with a minimum score of 51.28 and a maximum score of 100. This shift indicates that most
students demonstrated higher achievement after participating in the learning activities. A
summary of the pretest and posttest results is presented in Table 9.

Table 9. Summary of the Pretest and Posttest Results

Indicator Pretest Posttest
Mean Score 46.31 87.34
Minimum Score 12.82 51.28
Maximum Score 87.18 100

As shown in Table 9, it can be observed that students experienced learning progression during
the limited trial. The increase in minimum scores also indicates that students with initially low
performance showed improvement after engaging in the learning activities. During the
implementation, students were actively involved in the use of the MDC Game, which
supported a more interactive learning atmosphere.
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5. Discussion

The findings of this study indicate that the MDC Game facilitates students’ learning progression
in multiplication through the fransformation of abstract numerical relationships into concrete
and interactive learning experiences. The implementation results show that students were able
to engage in identifying factor relationships and matching multiplication results through card
manipulation, which supports the development of conceptual understanding. In addition,
observational data revealed high levels of student participation and involvement during the
learning process. These findings are consistent with previous studies and theoretical
perspectives emphasizing the importance of concrete and structured learning experiences in
early mathematics education. Multiplication concepts are often challenging for elementary
students when presented solely through symbolic representations. In this context, the MDC
Game aligns with research indicating that non-digital games, when systematically designed,
can enhance students’ engagement and conceptual comprehension (Szildgyi et al., 2025).
Furthermore, the integration of GASING principles strengthens this alignment, as GASING
emphasizes conceptual sequencing by findings that structured conceptual scaffolding and
the use of concrete representations significantly improve students’ understanding while
reducing cognitive load (Fyfe et al., 2014).

The consistency between this study and prior research can be explained by the combination
of conceptual scaffolding and game mechanics embedded in the MDC Game. Elements
such as turn-taking, competition, collaboration, and immediate feedback contribute to a
more engaging and low-anxiety learning environtment. Previous research also indicates that
well-designed educational game can increase intrinsic motivation, sustain atftention, and
promote deeper learning in mathematics classrooms (Plass et al., 2020; Tokac et al., 2019). The
results of this study reflect similar patterns, as students demonstrated enthusiasm and active
participation during the implementation. However, it is important to note that this study differs
from large-scale or experimental research designs, as it was conducted as a limited frial.
Therefore, the findings should be interpreted as indicative of implementation outcomes rather
than casual relationships. The implications of this study suggest that the MDC Game can serve
as an alternative instructional medium that supports interactive and student-centered learning
in elementary mathematics. It highlights the potential of integrating local pedagogical
approach, such as GASING, with game-based learning strategies to create meaningful and
contextually relevant learning experiences. In practice, this approach may assist teachers in
facilitating more engaging classroom environments while supporting students’ conceptual
understanding of multiplication.

From a theorefical perspective, this study contributes to the development of instructional
design by demonstrating how GASING principles can be operationalized within a game-based
learning framework. It provides an example of how concrete, structured, and interactive
learning media can bridge abstract mathematical concepts with students’ cognitive
development processes. This infegration enriches the literature on mathematics education,
particularly in combining local instructional approaches with established game-based
learning theories. Despite these contributions, several limitations must be acknowledged. This
study involved a limited number of participants (16 students), which restricts the generalizability
of the findings. The implementation was also conducted over a short duration, limiting the
observation of long-term learning progression. In addifion, the analysis was primarily descriptive
and did not include inferential statistical testing. As noted in methodological literature, pilot
studies are intended for exploratory evaluation and refinement rather than hypothesis testing
(Leon et al., 2011). Therefore, further revision and refinement are necessary befoe large-scale
implementation. Feedback from teachers and observational findings highlight the impotance
of clear instructional guidance, adequate availability of game materials, and effective
classroom management strategies. Such iterative refinement is essential in educational design
research to ensure the development of high-quality and context-sensitive learning media
(McKenney & Reeves, 2018). Overall, the MDC Game demonstrates strong potential as a
GASING-based, game-oriented learning medium for elementary multiplication instruction and
warrants further investigation in broader contexts.
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6. Conclusion

This research developed the Multiplication and Division Card (MDC) Game based on GASING
principles as a game-oriented learning medium for elementary multiplication instruction. The
results of expert validation and user evaluation indicate that the MDC Game is feasible,
practical, and positively received, particularly in promoting student engagement and
interaction. Findings from the limited trial involving 16 students show clear learning progression,
with the mean score increasing from 46.31 (pretest) to 87.34 (posttest), alongside
improvements in minimum and maximum scores. The infegration of GASING principles with
card-based mechanics enables multiplication concepts to be presented in a concrete,
structured, and interactive manner, supporting active parficipation and reducing learning
boredom. Although limited to a pilot context and not infended to establish casual relationships
or long-term impact, these findings provide strong preliminary support for the instructional
potentfial of the MDC Game, which, with minor revisions, shows promise for broader
implementation and further investigation in larger-scale studies.

Limitation

This research is subject to several limitations. Although broader field testing has been
conducted, this article focuses on the limited trial involving 16 students; thus, the findings
represent initial implementation outcomes rather than large-scale results. While pretest and
posttest data indicate learning progression, the absence of a confrol group limits causal
interpretation. The short implementation duration also restricts into long-term learning
retention. In addition, the research was limited to multiplication content, despite the MDC
Game designed for both multiplication and division. Data collection relied primarily on
descriptive and perceptual measures, which may infroduce bias. Therefore, further research
with larger samples, extended implementation, and more rigorous designs is needed to
strengthen the evidence and broaden applicability.

Recommendation

Future research should extend this research through large-scale field implementation
employing rigorous experimental or quasi-experimental designs with control groups to
generate stronger empirical evidence on learning outcomes. Longitudinal studies are also
necessary to examine learning retention and the sustainability of the MDC Game in authentic
classroom settings. Further development should expand the MDC Game to cover division and
other mathematical topics, accompanied by the refinement of instructional guidelines,
standardization of game procedures, and opfimization of classroom management strategies
to ensure scalability across diverse contexts. In addition, integrating the MDC Game within
structured instructional models is recommended to maximize its pedagogical value. These
effoerts are expected to strengthen both the empirical foundation and practical applicability
of the MDC Game in elementary mathematics learning.
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