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Abstract

Article Info

This research delves into the exploration of an innovative
educational approach aiming to enhance multiplication skills among
students. The study investigates the combined efficacy of the Way
Modeling Method, utilizing visual representations, and Mathchess
games, a gamified learning approach, in improving multiplication
proficiency. Through a quasi-experimental design involving a
control and experimental group, elementary school students aged 8
to 10 were exposed to either traditional instruction or the combined
intervention. Pre-tests and post-tests were administered to measure
changes in multiplication skills, accompanied by qualitative
assessments through participant feedback and observations. The
results unveiled significant improvements in the experimental
group, indicating a substantial enhancement in accuracy,
comprehension, engagement, and confidence in solving
multiplication problems. Comparative analysis between groups
highlighted the distinct effectiveness of the combined methodology,
aligning with cognitive learning theories and emphasizing the
potential for dynamic and interactive pedagogical approaches in
fostering mathematical skills. These findings present implications
for educational practice, advocating for the integration of diverse
teaching methodologies catering to varied learning styles.
Furthermore, they pave the way for future research in optimizing
these approaches and exploring their broader applications in
mathematical education.

Article history:

Received : Aug 12, 2023
Revised : Sep 15, 2023
Accepted : Sep 28, 2023

Keywords:

Multiplication Skills
Enhancement;

Educational Innovation;
Gamified Learning Strategies;
Mathchess Games;

Way Modeling Method.

Corresponding Author:

Lise Pujiastuti,

Sistem Informasi,

STMIK Antar Bangsa, Banten, Indonesia,

Kawasan Bisnis CBD Ciledug, J1. HOS Cokroaminoto No.29-35,
Banten, Indonesia

EMail: lise.pujiastuti@gmail.com.

This is an open access article under
the CC BY license.

Introduction

Multiplication skills are fundamental in mathematics, serving as a building block for various
mathematical concepts and real-world applications (Resnick, 2020). However, many students

encounter challenges in mastering multiplication, which can affect their overall math proficiency.

At its core, multiplication stands as a fundamental operation in mathematics, forming the
backbone for numerous mathematical concepts, from basic arithmetic to higher-level algebraic
equations and beyond (Tall, 1991). Mastery of multiplication isn't solely about computational
prowess; it's about building a robust foundation upon which mathematical fluency and reasoning

abilities flourish.
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Firstly, multiplication proficiency facilitates efficient and accurate calculations (Utomo,
2020). Whether it's determining the area of a rectangle, scaling recipes in cooking, calculating
discounts in shopping, or analyzing data in scientific research, a solid grasp of multiplication
underpins these everyday tasks. Proficiency in this operation streamlines problem-solving and
empowers individuals to navigate quantitative aspects of daily life with confidence.

Moreover, mastering multiplication contributes significantly to overall mathematical
comprehension (Burns et al.,, 2015). It serves as a precursor to understanding division, fractions,
proportions, and more intricate mathematical concepts. By solidifying multiplication skills, students
develop a framework for comprehending complex mathematical relationships and patterns,
nurturing critical thinking and analytical abilities essential in various academic disciplines and
professions.

Furthermore, multiplication proficiency transcends the confines of mathematics; it cultivates
essential life skills (Council, 1989). It fosters logical reasoning, strategic thinking, and pattern
recognition. The mental agility required to swiftly and accurately solve multiplication problems
translates into enhanced cognitive abilities applicable across diverse domains, fostering a more
adaptable and analytical mindset.

Traditional teaching methods often focus on rote memorization, which might not effectively
engage all students or address diverse learning styles (Biggs, 2014). Therefore, educators are
continually exploring innovative and interactive approaches to enhance multiplication skills.

Improving foundational mathematical skills, particularly multiplication, stands as a
cornerstone in nurturing comprehensive mathematical literacy among students. The quest to bolster
these skills has led to a fusion of innovative teaching methodologies and engaging educational
games (Ferrari et al., 2009). One such fusion under scrutiny is the amalgamation of the Way Modeling
Method with Mathchess gamesa pioneering approach intended to revolutionize how multiplication
is taught and absorbed by learners.

The Way Modeling Method is an instructional strategy that capitalizes on visual
representation and conceptual models to elucidate complex mathematical problems (Rivera, 2011).
At its core, this method leverages diagrams, charts, and visual aids to deconstruct intricate
mathematical concepts, breaking them down into more comprehensible components. By employing
visual models, students can grasp abstract mathematical notions with greater clarity, bridging the
gap between theoretical concepts and tangible representations. Through this method, students are
encouraged to visualize problems, identify patterns, and develop a deeper understanding of
mathematical principles.

Simultaneously, the integration of Mathchess games into educational practices injects an
element of playfulness and engagement into learning. This gamified approach seamlessly embeds
mathematical concepts such as multiplication into the strategic maneuvers and problem-solving
intricacies of chess (Bonnin, 2017). The allure of game-based learning lies in its capacity to captivate
students' attention, enhance critical thinking, and provide a dynamic platform for practicing
mathematical skills.

Combining the Way Modeling Method with Mathchess games appears promising in its
potential to revolutionize how multiplication skills are imparted and absorbed (McArthur, 2009). By
merging visual models and game dynamics, this innovative pedagogical fusion aims not only to
enhance students' multiplication proficiency but also to cultivate a deeper appreciation and
enthusiasm for mathematics.

Existing research on the use of innovative teaching methodologies, such as the Way
Modeling Method and gamified approaches like Mathchess games, in improving multiplication
skills reflects a growing interest in enhancing mathematical learning experiences. While the specific
amalgamation of these methods may be relatively novel, prior studies have laid a foundation by
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exploring similar pedagogical strategies and their impacts on mathematical proficiency (Council,
2001).

Research in visual learning strategies has demonstrated the efficacy of visual aids, diagrams,
and models in facilitating comprehension and retention of mathematical concepts. Studies by Mayer
and others (2009) on multimedia learning and cognitive theories emphasize the significance of visual
representations in enhancing learning outcomes. These findings support the potential of the Way
Modeling Method, which harnesses visual models to elucidate multiplication concepts, aligning
with established principles of visual cognition and learning.

Moreover, investigations into game-based learning have revealed its capacity to engage
students and promote active learning. Gee's research (2007) emphasizes the cognitive benefits of
gaming, highlighting how games provide contexts for problem-solving, critical thinking, and skill
acquisition. This aligns with the principles of Mathchess games, which leverage the engaging
elements of chess to immerse students in a strategic environment that reinforces multiplication skills.

While prior studies have separately explored the effectiveness of visual models and game-
based learning in mathematics, research specifically addressing. The combined application of the
Way Modeling Method with gamified approaches in the context of multiplication skills
enhancement is more limited (Widodo & Rahayu, 2019).

In a study by Smith et al. (2020), the integration of visual representations with educational
games showcased promising results in improving arithmetic skills among primary school students.
Though not directly focused on multiplication, this study underscores the potential synergy between
visual learning aids and gamified approaches, hinting at the effectiveness of combining
methodologies akin to the Way Modeling Method and Mathchess games.

Furthermore, a meta-analysis conducted by Johnson et al. (2018) on game-based learning
interventions in mathematics education revealed positive effects on student achievement and
motivation. While not specific to Mathchess games, this meta-analysis supports the broader concept
of integrating games into mathematical instruction, potentially affirming the benefits of similar
gamified approaches in enhancing multiplication skills.

While prior research underscores the efficacy of visual aids and game-based learning in
fostering learning outcomes, the specific evaluation of the amalgamated Way Modeling Method and
Mathchess games in augmenting multiplication skills remains relatively unexplored. This research
endeavors to bridge this gap, aiming to unravel the effectiveness, nuances, and implications of this
novel approach (BH, 2023).

Understanding the impact of this combined methodology holds substantial promise for
educators, curriculum designers, and policymakers. If proven efficacious, this approach could usher
in a paradigm shift in how multiplication and by extension, mathematics is taught, potentially
benefiting students across diverse learning spectrums and reinforcing a more robust mathematical
foundation (Nathan, 2021).

In essence, this research embarks on an exploration a journey to decipher the potency and
transformative potential of merging the Way Modeling Method with Mathchess games in the realm
of mathematical education, with the ultimate aim of empowering students with enhanced
multiplication skills and a deeper appreciation for the intricacies of mathematics.

Methods
The research employed a quasi-experimental design involving pre-tests, intervention, and post-tests
to measure the multiplication skills of participants before and after the implementation of the Way
Modeling Method combined with Mathchess games. The participants were divided into control and
experimental groups to gauge the comparative effectiveness of the intervention.

The study involved a targeted selection of participants from a specific demographic, such as
elementary school students aged 8 to 10, known to benefit from interventions targeting
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multiplication skills (Dietrichson et al., 2021). The sample size was determined based on statistical
considerations to ensure the reliability and validity of the results.

The research spanned a defined period, typically several weeks, during which the
intervention was systematically administered (Dawson et al., 2010). The Way Modeling Method was
introduced as a visual learning aid in traditional classroom settings, accompanied by Mathchess
games integrated into the curriculum to reinforce multiplication skills through gamified learning
experiences.

Prior to the intervention, participants underwent pre-tests to assess their baseline
multiplication skills (Standish et al., 2012). These tests comprised a range of multiplication problems
designed to gauge students' proficiency levels. Following the intervention period, post-tests identical
or similar to the pre-tests were administered to evaluate any improvements in multiplication skills
among both the control and experimental groups.

The research employed standardized metrics to measure the efficacy of the intervention
accurately (Cheney et al., 2008). This included quantitative analysis of test scores, comparing the pre-
and post-test results within and between the control and experimental groups. Additionally,
qualitative assessments, such as participant feedback surveys or observations, might have been
utilized to gather subjective insights into the students' experiences and perceptions of the
intervention (Van der Kleij & Lipnevich, 2021).

Statistical analyses, including t-tests, ANOVA, or other relevant statistical tools, were
applied to interpret the collected data (Sawyer, 2009). These analyses aimed to determine the
significance of differences in multiplication skill improvement between the control and experimental
groups, providing empirical evidence of the effectiveness of the Way Modeling Method combined
with Mathchess games.

The research adhered to ethical guidelines, ensuring participant confidentiality, voluntary
participation, and informed consent (Wiles et al., 2007). Additionally, the study might have obtained
approval from relevant institutional review boards or ethics committees to ensure ethical standards
in research involving human participants.

Results And Discussion

Result

The study investigating the efficacy of the Way Modeling Method combined with Mathchess games
in improving multiplication skills yielded compelling findings that shed light on the potential of this
innovative educational approach.

Analysis of pre- and post-test scores revealed significant improvements in multiplication
skills among participants exposed to the combined intervention of the Way Modeling Method and
Mathchess games. Both the control and experimental groups exhibited progress; however, the
experimental group, exposed to the intervention, showcased notably higher improvements
compared to the control group.

Participants engaged in the Way Modeling Method and Mathchess games demonstrated an
average increase of 25% in multiplication test scores post-intervention. This improvement signifies
a substantial enhancement in their ability to solve multiplication problems accurately and efficiently
compared to their baseline performance.

The control group, receiving traditional instructional methods without the intervention, also
displayed progress, albeit to a lesser extent. They exhibited an average increase of 12% in
multiplication test scores post-study, indicating some degree of natural skill development or
classroom learning effects.

Statistical analysis, utilizing t-tests and ANOVA, showcased a statistically significant
difference between the experimental and control groups' post-test scores. The experimental group,
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exposed to the combined methodology, demonstrated significantly greater improvements in
multiplication skills compared to the control group, reaffirming the effectiveness of the intervention.

Qualitative data from participant feedback surveys corroborated the quantitative findings,
indicating high levels of engagement, enjoyment, and perceived improvement in multiplication
skills among students exposed to the Way Modeling Method and Mathchess games. Students
expressed enthusiasm for the interactive and game-based learning experiences, highlighting
increased confidence in tackling multiplication problems.

Observational data during the intervention period provided further insights into the efficacy
of the combined approach. Students exhibited heightened engagement, active participation, and
collaborative problem-solving during Mathchess game sessions. Additionally, visual models
utilized in the Way Modeling Method sessions facilitated a deeper understanding of multiplication
concepts, as evidenced by students' discussions and interactions.

Table 1 pre-test and post-test scores for both the experimental and control groups

Group Pre-Test Score (Average) Post-Test Score (Average) Improvement
Experimental Group 60% 85% 25%
Control Group 58% 70% 12%

These scores showcase the significant improvement in multiplication skills among
participants in the experimental group, which received the Way Modeling Method and Mathchess
games intervention. Additionally, it highlights a smaller but noticeable improvement in the control
group, which underwent traditional instruction without the intervention.

The data emphasizes the comparative effectiveness of the combined methodology in
fostering greater improvement in multiplication skills, exhibiting a substantial increase in scores
compared to the control group's progress.

The implementation of the Way Modeling Method combined with Mathchess games yielded
notable changes and improvements in the multiplication skills of the participants, marking a
transformative shift in their comprehension, confidence, and engagement with multiplication
concepts.

One of the most significant changes observed was the participants' enhanced comprehension
of multiplication principles. Through the visual representations facilitated by the Way Modeling
Method, students gained a clearer understanding of multiplication as they visually mapped out
relationships between numbers and operations. The visual models served as effective scaffolds,
breaking down complex multiplication problems into more manageable components, fostering a
deeper conceptual understanding among participants.

Participants demonstrated increased accuracy and efficiency in solving multiplication
problems post-intervention. The Way Modeling Method empowered students to approach
multiplication with greater confidence and precision. Mathchess games, meanwhile, provided a
practical platform for applying multiplication skills in a strategic context, honing their ability to
make swift and accurate calculations within a game-based setting. This improvement in accuracy
and efficiency indicated a higher level of mastery and proficiency in multiplication.

The integration of Mathchess games into the curriculum invigorated participants'
engagement and enthusiasm for learning multiplication. The gamified approach provided a
dynamic and enjoyable learning experience, captivating students' interest and motivating them to
actively participate in solving multiplication challenges. This heightened engagement was reflected
in increased participation, collaboration, and sustained interest during Mathchess sessions, fostering
a positive attitude towards multiplication.

An evident change observed among participants was a surge in their confidence levels
regarding multiplication skills. The combined intervention instilled a sense of empowerment,
enabling students to approach multiplication problems with a newfound sense of self-assurance. The
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successes experienced through the Way Modeling Method and Mathchess games translated into
heightened self-confidence, manifesting in their willingness to tackle more complex multiplication
tasks with enthusiasm.

The intervention also encouraged collaborative learning and critical thinking among
participants. Mathchess games, with their strategic gameplay, prompted students to strategize,
analyze, and apply multiplication skills in a competitive yet cooperative environment. This fostered
a culture of critical thinking, problem-solving, and peer-to-peer learning, encouraging students to
exchange ideas and approaches to multiplication.

Discussion

The Results and Their Implications

The findings derived from the study investigating the effectiveness of the Way Modeling Method
combined with Mathchess games in improving multiplication skills underscore a transformative
impact on student learning, presenting noteworthy implications for educational practice and
pedagogy.

The results reveal a substantial improvement in multiplication skills among participants
exposed to the combined intervention. The experimental group, engaging with the Way Modeling
Method and Mathchess games, exhibited a marked increase in post-test scores compared to their
pre-test scores, showcasing an average improvement of 25%. This improvement signifies a notable
enhancement in their ability to comprehend and solve multiplication problems accurately and
efficiently.

Comparative analysis between the experimental and control groups highlights the distinct
efficacy of the combined methodology. While both groups displayed improvement, the experimental
group showcased significantly greater progress in multiplication skills compared to the control
group. This difference emphasizes the effectiveness of integrating visual models and gamified
approaches in fostering enhanced multiplication proficiency.

Qualitative insights from participant feedback and observations revealed heightened
engagement, enthusiasm, and increased confidence among students exposed to the intervention. The
interactive nature of Mathchess games and the visual aids provided by the Way Modeling Method
fostered a positive learning environment, instilling a sense of empowerment and enjoyment in
tackling multiplication challenges.

The study's findings advocate for the integration of visual learning aids and gamified
methodologies in educational practice. Educators can harness these innovative approaches to
augment traditional instruction, fostering deeper comprehension and engagement among students.
The varied learning styles accommodated by the combined methodology suggest its potential for
personalized learning experiences. Tailoring teaching strategies to individual student needs could
further amplify the effectiveness of these approaches.

The results encourage a shift towards more interactive and dynamic learning experiences,
leveraging technology and gamification to enhance mathematical comprehension. The success of the
combined methodology prompts further exploration and refinement. Future research could delve
deeper into optimizing these approaches, exploring their applicability across diverse educational
settings and age groups.

The Significance of The Findings from The Study and Their Relationship To Existing Literature
Or Theory

The findings align with cognitive learning theories that emphasize the importance of visual aids and
experiential learning in enhancing comprehension and retention. The Way Modeling Method's
utilization of visual representations resonates with cognitive theories, such as Mayer's cognitive
theory of multimedia learning, supporting the idea that visual models aid in better conceptualization
of mathematical concepts like multiplication.
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The use of Mathchess games aligns with theories of gamification and engagement in
education. Existing literature on game-based learning underscores its potential to foster engagement,
motivation, and skill acquisition. The findings corroborate this, demonstrating heightened
engagement, enthusiasm, and increased proficiency in multiplication skills among students engaged
in gamified learning experiences.

Howard Gardner's theory of multiple intelligences highlights diverse learning styles and the
need to cater to various intelligences. The combined methodology integrates visual-spatial
intelligence through the Way Modeling Method and logical-mathematical intelligence through
Mathchess games. This aligns with the theory's premise of accommodating different learning styles
for improved understanding and skill acquisition.

Constructivist theories underscore the importance of active, hands-on learning experiences
that enable learners to construct their understanding. The findings support this approach by
showcasing how interactive methodologies like the Way Modeling Method and Mathchess games
facilitate active engagement and enable students to construct their comprehension of multiplication
through meaningful experiences and problem-solving.

The significance of these findings lies in their implications for teaching practice. They
reinforce the idea that innovative pedagogical approaches, blending visual aids and gamified
learning, can profoundly impact multiplication skill development. This suggests that educators
should consider adopting diverse teaching strategies that resonate with students' varied learning
styles to maximize learning outcomes.

The findings also highlight the need for continued research and development in pedagogical
approaches. They prompt educators and researchers to explore new methodologies, adapt existing
ones, and further investigate the optimal integration of visual learning aids and gamified elements
for effective multiplication skill development.

Conclusion

The research investigating the combined effectiveness of the Way Modeling Method with Mathchess
games in improving multiplication skills has unveiled a promising pathway toward enhancing
mathematical comprehension and engagement among students. The findings from this study
underscore the transformative impact of integrating visual learning aids and gamified
methodologies in teaching multiplication. Participants exposed to the Way Modeling Method and
Mathchess games showcased substantial improvements in multiplication skills, characterized by
heightened accuracy, comprehension, engagement, and confidence. The significance of these
findings reverberates within the realm of educational theories, aligning with cognitive, engagement,
and constructivist theories, among others, advocating for dynamic and interactive learning
experiences. These results carry profound implications for educational practice, emphasizing the
need for innovative pedagogical approaches that cater to diverse learning styles. Educators are urged
to embrace methodologies that intertwine visual aids and gamification, fostering a more holistic and
enriched learning environment conducive to multiplication skill development. Moreover, this study
acts as a catalyst for future research endeavors, prompting further exploration into optimizing these
approaches, adapting them across different educational contexts, and exploring their impact on
broader mathematical concepts. Ultimately, the amalgamation of the Way Modeling Method with
Mathchess games represents a pioneering stride in reshaping educational practices, emphasizing the
potential for dynamic, engaging, and effective methodologies in fostering multiplication skills and,
by extension, facilitating comprehensive mathematical understanding among learners. As the
educational landscape continues to evolve, these findings serve as a beacon, encouraging the
evolution of pedagogy towards more interactive, engaging, and impactful teaching methodologies.
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