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ABSTRACT

The issue of low mathematical problem-solving abilities among students requires innovative,
interactive, and effective learning media. This study aims to develop and implement the Baamboozle
game as a mathematical learning media for flat geometry material for fifth-grade students. The study
employed the Research and Development (R&D) method with the ADDIE model, which includes five
stages: analysis, design, development, implementation, and evaluation. The research subjects
consisted of fifth-grade students and teachers. Data were collected through expert validation tests,
student response questionnaires, and pretest and posttest assessments. Data analysis was performed
descriptively and inferentially to assess the media's feasibility and effectiveness. The results showed
that the Baamboozle game was highly feasible for use in learning, based on expert validation with high
scores and positive student feedback. Moreover, the use of this game significantly improved students'
mathematical problem-solving abilities, as evidenced by the significant increase in posttest scores
compared to pretest scores, with a significance level of < 0.001. The conclusion of this study is that
the Baamboozle game is effective as a mathematical learning media, particularly for flat geometry
material, in enhancing students' problem-solving abilities.

1. INTRODUCTION

Mathematics is a fundamental science that serves as the foundation for all knowledge, crucial for
developing critical thinking, problem-solving, and creative skills needed to solve complex problems both
academically and in daily life (Daut Siagian, 2017; Hayati & Jannah, 2024; Sari & Hasanudin, 2023;
Susilawati & Prasetyo, 2023). Despite its significance, many students find mathematics challenging due to
lack of interest, motivation, and the perception of its difficulty (Aulia & Kartini, 2021; Widayati, 2022), yet
it is essential for logical and analytical reasoning. Given its abstract nature, mathematics should be taught
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in a way that connects to real-life scenarios, allowing students to explore concepts through prior
knowledge and experiences (Kamarullah, 2017; Nurdiana & Hasanudin, 2023). Introducing mathematics
at the elementary level fosters critical and creative thinking, along with teamwork skills, preparing
students for future challenges (Muharni et al.,, 2024; Nuha et al., 2024). Mathematics education aims to
enhance students' problem-solving skills, as outlined in the National Minister of Education Regulation No.
22 of 2016, which is vital for both learning and real-world applications (Albay, 2019; Cahyani & Setyawati,
2016; Maesari & Marta, 2019). Mastering problem-solving equips students to handle routine and non-
routine problems, making it a valuable skill in both academic and everyday contexts (Hidayati & Wagiran,
2020; Rambe & Afri, 2020).

Problem-solving skills in mathematics can be enhanced through the use of interactive and
engaging learning media. In the context of 21st-century learning, technology-based learning media play a
crucial role in increasing student motivation and engagement (Nisa Maghfiroh et al., 2024; Oktara et al,,
2019). These media, which include various elements such as people, objects, or the surrounding
environment, serve to deliver content in a way that captures students' attention, interests, thoughts, and
emotions, thus facilitating the achievement of learning objectives. The appropriate use of learning media
aims to make the learning process more effective, productive, and enjoyable (Dewi Mariani et al., 2022;
Mansur, 2020; Nurrita, 2018). Suitable media can enhance interaction between teachers and students,
stimulate students' activity and creativity during the learning process. Additionally, relevant and engaging
materials help teachers convey information more clearly, making it easier for students to understand the
content. One example of learning media that meets these criteria is Baamboozle. As a virtual game-based
learning media similar to quiz games, Baamboozle not only sparks curiosity but also provides an
enjoyable new experience for students (Iskandar et al., 2022; Nurrita, 2018).

The interview with the fifth-grade teacher at SDN Kalisegoro revealed that students struggle with
understanding flat shapes in mathematics, particularly in comparing their characteristics. The majority of
students find the lessons difficult and boring, as shown by low learning outcomes, with only 5 out of 31
students mastering the topic. The teaching method is mostly lecture-based due to limited resources and
media, leading to student disengagement. Many students lack understanding in basic concepts like area,
perimeter, and the characteristics of flat shapes. Educational games are rarely used, with videos and
images being the primary media. Despite having digital learning tools, they are seldom used, and students
are more interested in lessons involving games. Observations showed that many students were
disinterested and frequently left the class during lessons.

Previous findings have been conducted to enhance student activity and enthusiasm for learning,
receiving positive responses as an evaluation tool. A study on the development of game-based learning
(GBL) using the Baamboozle game as an evaluation media in English learning revealed that the use of
Baamboozle increased student interest by sparking their enthusiasm from the start (Murti et al., 2023).
Other findings emphasized that Baamboozle improved motivation, student participation, and interaction,
creating an enjoyable and interactive learning environment. The study also explored the application of
Baamboozle in a learning model integrating artificial intelligence, showing that the model successfully
enhanced student engagement and learning outcomes. Furthermore, the increased student involvement
was supported by positive survey results and observations regarding the use of Baamboozle as a game-
based learning media (Wardani & Kiptiyah, 2024). Additionally, the implementation of Baamboozle
contributed to boosting student enthusiasm for learning in elementary schools, making it easier for
students to answer questions, understand the material, and stay motivated to learn (Iskandar et al., 2022).

The novelty of this study lies in the application of Baamboozle as an educational game in
mathematics learning in fifth-grade classrooms, an area still rarely researched. This study was conducted
at SDN Kalisegoro, a school that had never used Baamboozle as a learning media for grades I through VI.
The research not only evaluated students' learning outcomes and academic achievements but also
specifically examined their problem-solving skills in mathematics, as well as their interest and motivation
in the subject. Thus, the study provides concrete solutions for teachers to improve learning quality
through the use of digital media. Moreover, it offers a significant contribution to addressing the issues of
low problem-solving skills, academic performance, and student interest in mathematics.

This study aims to develop and implement the Baamboozle game as a teaching media to improve
students' problem-solving skills in mathematics, specifically for fifth-grade students at SDN Kalisegoro.
The Baamboozle game-based learning media includes story-based questions related to comparing the
characteristics of flat shapes. A pretest and posttest were conducted to evaluate students' mathematics
problem-solving abilities throughout the learning process. The results of the study will determine
whether the use of Baamboozle as a teaching media affects the problem-solving skills of fifth-grade
students at SDN Kalisegoro.
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2. METHOD

This study was conducted using a Research and Development (R&D) method. The research was
carried out at SDN Kalisegoro, with the subjects being fifth-grade students and the fifth-grade teacher. The
total number of fifth-grade students involved in the study was 31, while there was one teacher, the class
teacher. The development process in this study followed the five stages of the ADDIE model (Analysis,
Design, Development, Implementation, and Evaluation) (Branch, 2010). The stages in the ADDIE model
are presented in Figure 1.

Figure 1. ADDIE Model

Figure 1 shows the five stages of developing the Baamboozle game learning media using the
ADDIE model: (1) Analysis: includes needs, curriculum, and material analysis, gathering data through
teacher interviews, classroom observations, and questionnaires to understand student needs and
challenges; (2) Design: developing the media based on analysis results, ensuring alignment with
curriculum and learning objectives; (3) Development: creating a prototype and validating it through
expert feedback to ensure it meets expectations; (4) Implementation: implementing the media with 31
fifth-grade students, including a pretest and two math lessons; (5) Evaluation: measuring the media’s
practicality and effectiveness by comparing pretest and posttest results and gathering student feedback
via questionnaires.

Data for this study were collected through observation, tests, interviews, and questionnaires. The
interview instrument grid, presented in Table 1, includes questions about students' difficulties, the
learning process, and challenges faced in mathematics learning. Media validation was conducted by
subject matter and media experts using the instrument framework shown in Table 2. The written test
consisted of pretests and post-tests with short-answer story problems designed to measure students’
problem-solving skills in mathematics after using the Baamboozle game as a learning medium. The pretest
and posttest framework are presented in Table 3. Data analysis techniques included analyzing initial data,
product data, and final data. Data normality was tested using the SPSS application with the Shapiro-Wilk
test, suitable for samples smaller than 50, as this study involved 31 students. Product analysis involved
expert validation to assess media design, and student response questionnaires were used to evaluate the
product's feasibility, with the questionnaire framework presented in Table 4. Data from pretests and post-
tests were analyzed using a paired-sample t-test to determine significant improvements in students'
mathematics problem-solving abilities after using the Baamboozle media.

Table 1. Teacher Interview Grid

Asp_ect Indicator Questions
Investigated

Student Difficulty, interest, learning What are the main difficulties students face in

Characteristics style learning mathematics? What makes students
interested or disinterested in math lessons? How
would you describe students' general learning
styles?

Learning Process Model, methods, media, What teaching methods do you most often use?
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lnvA::?i(;:tte d Indicator Questions
evaluation Which media do you find most effective? How do
you evaluate student understanding?
Challenges and Obstacles, solutions, What are the biggest challenges in teaching
Solutions innovations mathematics? What solutions have you
implemented? Are there any teaching
innovations you would like to try?
Lesson Material Difficult topics, learning What topics do students find difficult to
resources, facilities understand? Are the learning resources
adequate? Are the facilities sufficient for the
learning process?
Table 2. Expert Validation Instrument Framework for Content and Media
Vaﬁ)i(cll):tli‘:)n Assessment Aspect Indicators 3:5;2:
Relevance Relevance of content with the learning 1,2
outcomes (CP) and teaching objectives (TP)
Content  Accuracy Accuracy of content in relation to CP and TP 3
Content is appropriate to the developmental 4,5
level of students
Clarity of presentation Clear and structured presentation of content 6,7
Effectiveness of learning  Effective presentation of mathematics content 8,9,10
Language accuracy Clarity of language and ease of understanding 11,12
Usefulness of content Content stimulates students' knowledge 13
Media relevance Content in media is relevant to CP and TP 1,2
Language suitability
Appearance Consistency in term usage 34,5
Media Image relevance to content
Clear and attractive images
Ease of use Instructions for use are clear and easy to 6
understand
Table 3. Pretest and Posttest Framework
Learning Outcome Indicators Question Question
Type Numbers
Students can compare the characteristics 1. Identify the types of Essay 1to5
of triangular shapes triangles (Pretest)
2. Analyze the properties 1to 10
of triangles (Posttest)
Students can compare the characteristics 1. Identify the types of Essay 1to 10
of quadrilateral shapes quadrilaterals (Pretest)
2. Analyze the properties 1to 15
of quadrilaterals (Posttest)

Table 4. Student Response Questionnaire Framework

Assessment Indicator Question Numbers
Aspect
Function Ease of use of the Baamboozle game media 1,2,3,4,5,6,7,8,9,10,11,12,

Influence of media on student comprehension
Student interest in using Baamboozle game media
Satisfaction with Baamboozle game media

Media appearance is attractive and easy to
understand

13,14,15
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3. RESULT AND DISCUSSION

Result

The Baamboozle game-based learning media has been developed using the ADDIE development
model, which consists of five stages: analysis, design, development, implementation, and evaluation. The
analysis phase includes needs, curriculum, and content analysis. Data was collected through interviews,
observations, and questionnaires with both teachers and students. In the analysis phase of the ADDIE
model, the researcher at SDN Kalisegoro focused on three main aspects: needs, curriculum, and content.
The needs analysis identified issues in mathematics learning, particularly in the topic of flat shapes. These
issues include students' difficulties in understanding and distinguishing the characteristics of geometric
shapes and their low ability to solve word problems. The research revealed that the limited learning
media, which only includes textbooks, images, and videos, along with conventional teaching methods,
negatively impacted student learning outcomes. Therefore, the researcher sought more effective
alternative learning media.

Next, the curriculum analysis aimed to ensure that the developed learning media, Baamboozle,
aligns with the Merdeka Curriculum. This involved reviewing the Learning Outcomes (Capaian
Pembelajaran - CP), Learning Objectives (Tujuan Pembelajaran - TP), and indicators to ensure that the
game supports the achievement of competencies outlined in the curriculum and meets the needs of the
students. The content analysis assessed the materials to be included in the game, focusing on the topic of
flat shapes. The researcher ensured that the topics and questions presented in the Baamboozle game align
with the curriculum and the cognitive level of the fifth-grade students. The goal was to ensure that the
game effectively helps students understand the concepts and improves their ability to solve mathematical
word problems.

In the design phase, the researcher designed a web-based Baamboozle game intended to address
the identified issues. The game was designed to enhance student engagement and understanding of the
material on flat shapes. The media includes features that stimulate students' curiosity, encourage active
participation, and boost learning motivation. Baamboozle was chosen because it had not been
implemented at SDN Kalisegoro before and offered advantages such as an attractive interface and
flexibility for use both in school and at home. In the development phase, the researcher developed the
Baamboozle game, which contains content about comparing the characteristics of flat shapes in the form
of story problems, both illustrated and non-illustrated. The game also incorporates game features such as
point collection, subtraction, and addition, aimed at increasing excitement and student engagement.

In the implementation phase, the Baamboozle game was trialed in a fifth-grade class to assess its
effectiveness in enhancing students' understanding and motivation towards the topic of flat shapes.
During this phase, the researcher conducted observations and gathered feedback from both students and
teachers. Finally, in the evaluation phase, the developed product was reviewed by content and media
experts to ensure its suitability before being used more widely. The validation results from the content
and media experts are presented in Table 5, which includes assessments of the material quality, media
suitability, and the product's effectiveness in achieving learning objectives. The ADDIE model ensures that
the media development process is carried out systematically, focusing on student needs, with evaluations
aimed at improving the quality and effectiveness of the product.

Table 5. Product Validation Results

No Product Validation Validation Result Criteria
1 Content Expert Validation 88% Very Feasible
2 Media Expert Validation 92% Very Feasible

Based on the Table 5, it is known that the content expert validation test obtained a percentage of
88%, and the media expert validation test obtained 92%. Both validation results received the "very
feasible" criteria. Therefore, the Baamboozle game media for the material on flat shapes in mathematics
instruction for 5th grade students at SDN Kalisegoro can be considered highly feasible for implementation.
After the validation process, the researcher made revisions to the product design based on the feedback
from the content and media experts before implementing it. The product, before and after the revision, is
presented in Table 6.
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Table 6. Revised Product

Bangun datar yang memiliki 3 sisi cia memiliki sebuah bangun datar Andi sedang mengukur sebuah
sudut yang besarnya 90 derajat dan 3 sudut disebut.......{ § Poin) yang telah i ukur sudutnya dengan | segitiga dengan besar sudutnya <
Bbetar & a total jumlah sudutya 180 derajat. 90 derajat. Segitiga tersebut
isebut dengansudut.... Bangun datar yang diukur cia merupakan segitiga.......{ 10 Poin)
adalah........( § poin)

sudut yang besarnya lebih dari 90 7
derajat disebut dengan sudut.... o2 / M&
.

Cia sedang berbelanja di Mall dekat
berdasarkan sudutnya, bangun rumahnya. Ia membeli 3 jenis

datar tersebut bernama.... makanan yang berbentuk segitiga. | | Lulu mempunyal 2 jenis sandwich
Salahsatunya memiliki ciri-ciri 2 yang berbentuk segitiga. Satu
sudut siku-siku adalah.... sisinya sama panjang. Dari ketiga diantaranya memiliki ciri-ciri yaitu
Jenis makanan tersebut yang memiliki salah satu sudutnya 90

derajat. Sandwich Lulu yang
dimaksud berbentuk segitiga.......(10
poin)

dimaksud makanan berbentuk
Cici sedang membuat sosis dengan segitiga (10 poin)
bentuk yang berbeda-beda. Dari

The product revision was carried out based on the feedback and suggestions from the content and
media experts. Specifically, the story problems in the product were revised to incorporate concrete images
and higher-order thinking skills (HOTS) questions, making the display in the Baamboozle game media
more engaging. The final result of the Baamboozle game learning media is presented in Figure 2.
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Figure 2. Final Result of the Media

Next, the implementation phase, where the product will be used in the learning process, is carried
out. The implementation is conducted by the researcher using the One Group Pretest-Posttest Design with
a sample of 31 students. The implementation is carried out over two meetings, each focusing on different
topics. The first meeting addresses Topic A, which involves comparing the characteristics of triangles,
while the second meeting covers Topic B, which involves comparing the characteristics of quadrilaterals.
Before using the Baamboozle game-based learning media, all students complete a pretest to assess their
prior knowledge and understanding of the topics to be studied. Afterward, all students engage in learning
using the Baamboozle game-based learning media to study the topic of comparing the characteristics of
plane figures in mathematics.

After the product has been used, students are given a feedback questionnaire containing several
questions to measure the feasibility of the Baamboozle game-based learning media. The results of the
student feedback questionnaire regarding the use of the product are presented in Table 7.
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Table 7. Student Feedback Results

Aspects Score Criteria
Function 95.8% Very Feasible

Based on Table 7, the score of 95.8% falls under the "Very Feasible" category, reflecting the
positive feedback from students regarding the Baamboozle game-based learning media. After using this
media, students expressed satisfaction and found the learning experience more enjoyable. Moreover, most
students agreed that the Baamboozle game media made it easier to understand the topic of comparing the
characteristics of flat shapes in mathematics. The final stage is the evaluation phase. All students were
given a posttest and completed it within the allotted time. The results from both the pretest and posttest
were used to assess the effectiveness of the Baamboozle game media in teaching the topic of comparing
the characteristics of flat shapes in mathematics to fifth-grade students at SDN Kalisegoro. To analyze the
pretest and posttest data, a normality test was conducted using SPSS. Since the sample size is less than 50,
the Shapiro-Wilk test was applied. The results of the Shapiro-Wilk test for Topic A and Topic B are
presented in Table 8.

Table 8. Results of the Normality Test using the Shapiro-Wilk Test

Score Statistic df Sig.
Pretest A 0.937 31 0.690
Posttest A 0.955 31 0.214
Pretest B 0.963 31 0.356
Posttest B 0.914 31 0.160

Based on Table 8, the results of the normality test for the Pretest Topic A show a significance
value of 0.69, while the Posttest Topic A results show a significance value of 0.214. Since the significance
values are greater than 0.05, the data for both the pretest and posttest of Topic A follow a normal
distribution. Similarly, the normality test for the Pretest Topic B shows a significance value of 0.356, and
the Posttest Topic B results have a significance value of 0.16. As the significance values for both are
greater than 0.05, the data for both the pretest and posttest of Topic B are also normally distributed.
Therefore, the data for both the pretest and posttest of Topic A and Topic B are normally distributed.
When the data follows a normal distribution, the appropriate statistical test to use is a parametric test.
The parametric test employed to determine the effectiveness of the learning media based on the pretest
and posttest scores is the paired samples t-test. The results of the t-test are presented in Table 9 for Topic
A and Topic B.

Table 9. Results of the Effectiveness Test Based on the Pretest and Posttest Scores

Paired Paired Differences o
Groups Mean Std. Std. 95% Confidence Significance (p)
Deviation Error Interval of the t df
Mean Differences One- Two-

Lower  Upper sided sided
TopicA -24.516 10.905 1959 -28.516 -20.516 -12.517 30 <0.001 <0.001
TopicB -21.935 7.492 1.346  -24.684 -19.187 -16.302 30 <0.001 <0.001

Based on the results of the t-test for the pretest and posttest scores for Topics A and B, the
significance value was found to be < 0.001, indicating that the sig (2-tailed) value is smaller than a = 0.05.
This means there is a significant difference between the pretest and posttest results after the use of the
Baamboozle game-based learning media. This is evidenced by the average pretest score for Topic A, which
was 51.7742, and the average posttest score for Topic A, which was 72.2903. For Topic B, the average
pretest score was 59.1935, and the average posttest score was 81.1290. The difference in average scores
shows that the use of the Baamboozle game-based learning media was effective in improving students’
learning outcomes in the topic of comparing the characteristics of flat shapes.

Discussion

The results of this study indicate that the Baamboozle game-based learning media is proven to be
effective, highly feasible, and applicable in the learning process. This is evidenced by the t-test results for
the pretest and posttest scores for Topics A and B, which both show a significance value (2-tailed) of <
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0.001, smaller than 0.05. Thus, it can be concluded that the use of Baamboozle game-based learning media
is effective for the flat shapes topic in the fifth-grade students of SDN Kalisegoro in mathematics learning.
The Baamboozle game contains short-answer story problems that stimulate students to think critically
and improve their ability to solve mathematical problems. This media not only makes students more
interested and motivated to learn, but also helps them solve story problems more effectively.
Furthermore, Baamboozle can be applied to other subjects, such as English, Science, Javanese, and History,
as demonstrated in previous studies (Iskandar et al., 2022; Khoiro et al., 2023; Murti et al., 2023; Rohman,
2024).

According to Piaget's theory, children in the concrete operational stage are better able to
understand abstract concepts through concrete and interactive media (Antara et al,, 2022; Parmiti et al,,
2021). This study supports that theory by showing how Baamboozle, as a concrete learning tool, can assist
students in understanding abstract mathematical concepts (Marinda, 2020; Ummi & Yusuf, 2021).
Interactive and game-based learning media such as Baamboozle has also been shown to enhance student
learning outcomes (Azzahra & Pramudiani, 2022; Khairunnisa & Ilmi, 2020; Ula et al., 2020). Therefore, it
is crucial for teachers to master technology in order to create learning experiences that align with current
educational developments, as learning media can facilitate student understanding and positively influence
their learning outcomes (Hanifah et al,, 2019; Pangestu et al., 2019).

This study focuses on the development and implementation of interactive learning media to
enhance students' mathematical problem-solving abilities. By developing engaging and enjoyable learning
media, it is expected to increase students' interest and ability to solve mathematical problems (Buchori,
2019; Ira Harahap et al,, 2021; Tampubolon & Manurung, 2022). Mathematical problem-solving skills are
essential, not only for academic success but also as vital life skills in society (Candra & Rahayu, 2021;
Nugraha, 2024). However, the reality is that students' mathematics achievement is often low, indicating
the need for more effective learning media, such as the Baamboozle game (Iskandar et al.,, 2022; Murti et
al,, 2023). As a game-based learning media, Baamboozle has been proven effective in increasing student
motivation, interest, and engagement in learning. Several previous studies have shown that Baamboozle
can enhance student engagement and motivation, as well as their academic achievement (Iskandar et al.,
2022; Khoiro et al., 2023; Sa’diyah et al., 2021). However, no research has specifically demonstrated that
Baamboozle can improve students' mathematical problem-solving abilities. Through interviews and
observations, it was found that students faced difficulties in understanding mathematical concepts and
that the current learning media were not engaging. Thus, this study offers a concrete solution by using the
Baamboozle game, which is designed to address the needs and challenges of teaching mathematics at SDN
Kalisegoro. After using Baamboozle, students will take a post-test to evaluate the impact of this media on
their mathematical problem-solving skills. The evaluation results provide strong empirical evidence of
Baamboozle’s effectiveness as a learning tool, as well as its positive impact on increasing students’ interest
and motivation.

This study offers the advantage of introducing and implementing the Baamboozle game as a
mathematics learning media at the elementary school level. The primary focus of this research is to
enhance students' problem-solving abilities in mathematics, specifically in the topic of comparing the
characteristics of flat shapes. This research contributes significantly to the development of critical and
analytical thinking skills among students, which are crucial in mathematics education. Moreover, this
study presents an innovative approach to teaching mathematics through interactive and enjoyable
methods. However, the study has some limitations, such as focusing on only one topic and using limited
data collection methods. Additionally, the sample only includes one school, and the duration of the study
was relatively short. To obtain more comprehensive results, further research is needed with a larger
sample, a broader scope of learning material, and more diverse data collection methods. This study makes
a significant contribution to the development of innovative and interactive technology-based learning
media. The findings may encourage the integration of technology into the elementary education
curriculum, enhance the effectiveness of learning, and provide an effective alternative for improving the
quality of education in schools.

The findings of this study contribute significantly to the field of education, particularly in the
integration of game-based learning in mathematics instruction. The use of the Baamboozle game as a
learning media has proven effective in enhancing students' problem-solving skills and increasing their
motivation and engagement in mathematics. This suggests that interactive, game-based media can be a
valuable tool in improving learning outcomes, particularly in abstract subjects like mathematics. The
implications of these findings are broad, as they highlight the potential for incorporating more innovative
and engaging teaching methods to address the challenges of traditional learning environments. It is
recommended that educators incorporate game-based learning tools, such as Baamboozle, into their
teaching practices to enhance student engagement, motivation, and achievement. Additionally, future
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research should explore the application of similar tools across different subjects and educational levels to
further validate their effectiveness in diverse learning contexts.

4. CONCLUSION

The conceptual findings of this study highlight the significant role of interactive, game-based
learning media, specifically Baamboozle, in enhancing students' mathematical problem-solving abilities.
By integrating engaging and flexible learning tools, this research underscores the importance of bridging
traditional teaching methods with innovative approaches to cater to the diverse needs of students. The
study also demonstrates how the use of game-based media can foster a deeper understanding of abstract
concepts, increase motivation, and create a more dynamic learning environment. Ultimately, the findings
emphasize the value of incorporating technology-driven, student-centered methods to support effective
learning and improve educational outcomes in mathematics.
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