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ABSTRACT 

Elementary students' understanding of Indonesia's cultural diversity remains low. Many teachers present material theoretically with minimal use of 
instructional media, leading to student boredom and a lack of engagement in the learning process. Elementary students are in the concrete operational 

stage of development, which necessitates the use of tangible, interactive, and enjoyable instructional media. Monopoly-style games can foster student 

interaction and convey cultural content in a flexible way. Existing Monopoly-style media are generally two-dimensional and lack interactive features. 
This limitation presents a research opportunity: there is currently no Monopoly-style game that combines sensor-based interactivity with cooperative 

learning to teach cultural diversity. This study develops MONUSCAR (Monopoli Nusantara with Light Effects and MP3 Module) to address this gap. 

MONUSCAR is a three-dimensional, Monopoly-style educational game that integrates Indonesian cultural diversity with LED lights, photoelectric 
switch sensors, and an MP3 module. Previous Monopoly-style media were typically two-dimensional and static. MONUSCAR differs from these 

designs by incorporating LED lights and sensor-triggered audio feedback, integrated via the Teams Games Tournament (TGT) model. This multisensory 

approach to teaching cultural diversity has not been reported in previous studies and represents the primary scientific contribution of this research. 
Methodologically, the study employs a Research and Development (R&D) approach based on the Borg and Gall model as modified by Sugiyono, 

comprising 13 systematic stages. To foster cooperative learning, the researcher integrated MONUSCAR with the Teams Games Tournament (TGT) 

model. The research subjects consisted of 130 fourth-grade students at MI Mu’allimat Cukir Jombang. Data were collected through interviews, 
observations, questionnaires, pre-tests, and post-tests. Subject matter experts awarded a validation score of 84.50%, placing the media in the highly 

feasible category. A media expert assigned a validation score of 91.63%, placing it in the highly feasible category. Students responded positively, with 

an average score of 90.33%. Student learning outcomes improved, with the average pre-test score rising from 56.00 to 86.28 on the post-test. 
MONUSCAR achieved an N-gain score of 0.70, falling into the high category. The Wilcoxon test yielded a p-value of 0.000. These results underscore 

the use of MONUSCAR to enhance learning outcomes regarding Indonesia's social and cultural diversity. 
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INTRODUCTION 

Cultural diversity is a vital component of Indonesia's national identity. It appears in the nation's 

traditions, languages, and customs. Teachers can leverage this diversity as a learning resource to foster 

tolerance and mutual respect within a pluralistic society (Afriliani et al., 2024). Globalization has heightened 

the urgency of such efforts, given the risk of eroding national identity among the younger generation due to 

students' inclination toward foreign cultures (Rahayu et al., 2025). Multicultural education strengthens 

students' competence in navigating cultural differences (Jayadi et al., 2022). In addition, it enhances student 

engagement by fostering better peer relationships (Abacioglu et al., 2023). The benefits of such engagement 

are maximized when teachers design learning tasks grounded in complex, real-world classroom situations 

(Anyichie & Butler, 2023). Addressing this need, the Indonesian government has integrated cultural diversity 

into the 2013 Curriculum and, more recently, into the Kurikulum Merdeka (Independent Curriculum) at the 

primary school level (Ali & Mulasi, 2023). This policy reflects a national commitment to instilling awareness 

and appreciation of diversity from an early age.    
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The 2013 Curriculum presents this material through Theme 7, "The Beauty of Diversity in My Country," 

for fourth-grade students (Kusumawati, 2017). In contrast, the Kurikulum Merdeka integrates this material into 

the Natural and Social Sciences (IPAS) subject (Fitri et al., 2021). These curriculum policies have spurred the 

creation of various multicultural-oriented teaching materials at the primary school level. Researchers have 

developed arts and culture worksheets for this purpose (Antosa et al., 2017). Other researchers have validated 

a multicultural competence instrument for teachers (Zufriady et al., 2025). Curriculum developers have also 

compiled Malay culture-based IPAS materials (Guslinda et al., 2025). Language and arts learning resources 

designed with similar multicultural objectives have been shown to strengthen students' critical reasoning skills 

(Wibowo, 2021). This instruction aims to foster attitudes and values that shape national character, going 

beyond mere mastery of subject matter. Children engaged in culture-based activities, such as traditional dance, 

show stronger character development (Br Depari et al., 2021). The internalization of broader multicultural 

values, moreover, enhances students' multicultural competence (Mardhiah et al., 2024).  

However, its implementation at the elementary school level still faces practical challenges. Interviews 

with fourth-grade teachers at MI Mu’allimat Cukir Jombang reveal that instruction remains largely theoretical, 

with teachers relying on textbooks that lack sufficient illustrations. This reliance makes it difficult for students 

to gain a concrete understanding of topics such as traditional houses, clothing, and regional dances. 

Consequently, students indicate low engagement, boredom, and a decline in learning interest. Classroom 

observations also highlight a lack of interactive and hands-on learning media capable of bridging the gap in 

conceptual understanding. 

Game-based strategies and adaptive activities align better with students' concrete operational stage than 

theoretical instruction (Susanto et al., 2024). Board games, in particular, contribute to the development of 

students' social skills (Sirichuenvichit & Prarokijjak, 2025). Such games foster an understanding of diversity 

through participatory play (Merkuri et al., 2025). Monopoly is the most widely played board game globally, 

making it highly suitable for this purpose (Hackett & Coghlan, 2023). Most students are already very familiar 

with the game (Adilah & Minsih, 2022). The Monopoly format allows for the highly flexible incorporation of 

cultural content (Nur Janah et al., 2023), and familiarity with the game can further encourage active 

participation among players (Dellarosa & Nafisah, 2024). Researchers have developed Monopoly-based 

learning media focused on Indonesia's cultural diversity for Social Studies (Khaerunisa et al., 2022). 

Meanwhile, the TGT model has proven effective in improving learning outcomes within cooperative learning 

environments (Suwarni, 2019) and enhancing student motivation (Putri et al., 2023). Researchers have 

combined TGT with Monopoly to teach material regarding the hydrosphere (Alda et al., 2022). A similar 

approach has also been taken by integrating TGT with the game Snakes and Ladders to support learning 

activities (Maharani et al., 2021). 

Several studies have developed monopoly-based media for elementary education, yet three gaps remain. 

Developmentally, existing products such as MOSIDA, built for local wisdom content (Nur Janah et al., 2023), 

and monopoly-based science media (Ardhani et al., 2021; Hikmah et al., 2023), remain limited to two-

dimensional boards without sensor-based interactivity. Technologically, none of these products combine light 

and audio feedback with the Teams Games Tournament (TGT) model. Contextually, none of them specifically 

addresses cultural diversity content for elementary learners. The researcher, therefore, developed 

MONUSCAR to address these gaps. MONUSCAR is a technology-based, three-dimensional monopoly game 

medium that combines cooperative learning with multisensory involvement.  

This study is distinguished from previous monopoly-based media by three contributions. First, it 

introduces a three-dimensional monopoly medium integrated with photoelectric sensors, LED lights, and MP3 

audio feedback, rather than the static two-dimensional boards used in earlier products. Second, it embeds this 

sensor-based medium directly into the Teams Games Tournament (TGT) cooperative learning model, 

combining multisensory feedback with structured peer competition rather than applying them separately. 

Third, it provides empirical evidence of the medium's feasibility and effectiveness specifically for cultural 

diversity content, an application not previously reported in the monopoly-based media literature. 
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This study offers elementary teachers a validated, technology-enhanced learning medium that renders 

abstract cultural diversity content concrete, interactive, and engaging. Such a medium carries particular 

significance for students at the concrete-operational stage, since these learners depend on tangible, 

multisensory experiences to internalize abstract concepts. This significance, therefore, establishes the rationale 

for the present study, which develops a TGT-based MONUSCAR medium for fourth-grade elementary 

students. The study subsequently evaluates this medium's feasibility and effectiveness in teaching cultural 

diversity content, thereby generating empirical evidence to support its use in classroom practice. 

 

LITERATURE REVIEW 

Theoretical Framework: Cooperative Learning and Cognitive Load 

The developmental, technological, and contextual gaps identified above share a common theoretical 

root, drawn from three interconnected strands: cooperative learning theory, cognitive load theory, and the 

developmental need for multisensory reinforcement of cultural content. Cooperative learning structures such 

as TGT foster peer interaction and accountability (Slavin, 2015). A separate account of cooperative learning 

confirms this same pattern of peer interaction and accountability (Gillies, 2016). This pattern rests on a broader 

principle: positive interdependence among group members forms the core of successful cooperation (Johnson 

& Johnson, 1993). Game-based media also reduces cognitive load through concrete, playful representation 

(Sweller, 2011), a mechanism that directly addresses the developmental gap left by existing two-dimensional 

monopoly products. Cultural content, in turn, needs vivid, multisensory reinforcement. Concrete-operational 

learners depend on this reinforcement to internalize the material (Susanto et al., 2024), underscoring the 

contextual gap around culturally themed content noted earlier. MONUSCAR brings these three strands 

together by pairing TGT's cooperative structure with sensor-based light and audio feedback, directly targeting 

the technological gap that no prior monopoly medium has closed. Meta-analytic evidence implies this 

combination of cooperative learning and cultural content. Cooperative learning interventions produce a 

moderate positive effect on intergroup relations (Tondok et al., 2024). A separate meta-analysis in physical 

education settings corroborates this finding. That meta-analysis reveals that cooperative learning approaches 

also produce meaningful gains in students’ learning outcomes in that setting (Boke et al., 2025). 

 

Empirical Evidence on Board Games and Game-Based Learning 

Broader empirical evidence bolsters this pattern. Gamification-based approaches support student 

engagement and learning outcomes (Vrcelj et al., 2023). Systematic observations report similar improvements 

in engagement and learning outcomes through gamification (Li et al., 2023). Board games and tabletop games 

offer comparable benefits (Sousa et al., 2023). More recent reviews confirm these benefits specifically for 

collaborative science learning (Othman et al., 2025). In addition, these benefits extend to improved numeracy 

skills gained from number-themed board games played by parents and children (Cheung & McBride, 2017). 

Improvements in numeracy have also been reported in association with board game use in classroom settings 

(Balladares et al., 2023). General learning improvements have also been observed among young children 

(Alotaibi, 2024). Similar results have been documented in primary school classrooms (Safrizal et al., 2026). 

Overall, these theoretical and empirical studies confirm that cooperative learning, game-based media, and 

board game formats can each independently enhance student engagement and learning outcomes; however, no 

research has yet examined these mechanisms in combination within a sensor-based, three-dimensional medium 

designed for cultural diversity content. Consequently, this review of the literature reinforces, rather than merely 

reiterates, the developmental, technological, and contextual gaps outlined in the Introduction, and establishes 

the foundation for the development and empirical testing of MONUSCAR using the methodology described 

below. 
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METHOD 

This research adopts a Level 3 Research and Development design. This level emphasizes developing 

and refining existing products to optimize effectiveness, efficiency, ease of use, attractiveness, and user 

satisfaction (Sugiyono, 2022). Development procedures followed the Borg and Gall model as simplified by 

Sugiyono (2022), a simplification offering greater applicability and easier implementation within educational 

research contexts. Researchers selected this model over alternatives such as ADDIE and Plomp for a specific 

reason. Iterative field testing across limited, main, and operational trial stages provides a feature necessary for 

validating a physical, sensor-based product like MONUSCAR under authentic classroom conditions. ADDIE, 

by comparison, orients toward instructional design and includes only a single evaluation stage. Plomp 

emphasizes formative evaluation yet lacks the staged field-testing structure required for refining a hardware-

integrated medium. 

Sugiyono’s (2022) simplification into thirteen stages, therefore, suited this study more closely, guiding 

subsequent development procedures in a systematic fashion. Early stages comprised initial product analysis, 

literature review and field studies, product planning, internal design testing, and design revision. Later stages 

covered product manufacturing, limited field testing, first revision, main field testing, second revision, 

operational field testing, third revision, and dissemination and implementation. Researchers carried out each 

stage continuously throughout this process, applying a principle of repeated evaluation consistently across 

every phase. This principle ensured resulting product quality matched user needs and learning context 

requirements. 

 

 
Figure 1. R&D research steps 

 

This study was conducted at MI Mu'allimat Cukir Jombang, involving a population of 130 fourth-

grade students. The sample was determined using a 5% margin of error to ensure adequate representation. 

Purposive sampling was employed, with specific criteria relevant to the research objectives. The research 

subjects included one fourth-grade science teacher who served as the initial informant. Subject matter experts 

in arts and culture, along with media experts in informatics and graphic design, acted as validators. Testing 

was carried out in stages, involving 12 students in the limited trial, 20 students in the main field trial, and 98 

students in the operational field trial. Sample measurements at each stage were determined using the Isaac & 

Michael formula with a 5% margin of error, adjusted to meet development requirements (Sugiyono, 2022). 

The research instruments included interviews, observations, questionnaires, and learning outcome tests. 

http://dx.doi.org/10.33578/pjr.v10i5.1574
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Interviews and observations were used to identify learning problems and media development needs in more 

depth. 

 Questionnaires were used by experts to validate the process and to determine students' responses to 

the use of the developed media. The test instrument consisted of 20 multiple-choice questions, used as a pre-

test and post-test. These measured the effectiveness of the MONUSCAR medium in enhancing students' 

understanding of the cultural diversity of the Indonesian archipelago. The instrument's development was 

systematic, with attention to alignment between learning indicators and the desired objectives. 

The validity of the test instrument was tested through content validity, involving three experts with 

relevant competencies. This assessment focused on the alignment of the test items with core competencies, 

learning indicators, and the cognitive abilities of fourth-grade students. A science teacher, acting as a learning 

practitioner, reviewed the pre-test and post-test. This review ensured alignment with real-world classroom 

conditions. Using 30 fifth-grade students at MI Mu’allimat Cukir Jombang as pilot respondents outside the 

main research subjects, the researcher validated the questionnaire. An item is considered valid if the calculated 

r value exceeds the table r value of 0.361. This threshold was set based on df = n-2 = 28 at a significance level 

of 0.05 (Sugiyono, 2022). Instrument reliability was tested using Cronbach’s Alpha coefficient, with the 

assistance of IBM SPSS Statistics version 22, to determine internal consistency. 

Data collection began with a needs analysis. Interviews with fourth-grade science teachers and 

classroom observations followed to identify student characteristics, learning challenges, and the need for 

appropriate media. Findings from this analysis phase served as the basis for the initial design of MONUSCAR 

medium, including aspects of game design and learning materials. The researcher developed the product using 

CorelDRAW X7. Material and media experts subsequently validated the product to ensure appropriate content 

and presentation. Revised product testing proceeded through limited trials, main field trials, and operational 

field trials. These trials assessed the feasibility, practicality, and effectiveness of the media’s use. Questionnaire 

data were subsequently analyzed using percentage analysis techniques based on the criteria proposed by 

Arikunto et al. (2018). 

 

Table 1. Media eligibility criteria 
Scores in Percent (%)  Eligibility Categories 

<21% Very unfeasible 

21 – 40% Not feasible 

41 – 60% Quite feasible 

61 – 80% Feasible 

81 – 100% Very feasible 

 

Data regarding effectiveness were collected during the operational field trial phase using a one-group 

pretest-post-test design. Students took a pre-test prior to instruction and a post-test after using the 

MONUSCAR medium, which was developed based on the Teams Games Tournament (TGT) model. A 

comparison of the results from both tests was used to quantitatively identify improvements in student learning 

outcomes. Observations were also conducted during the learning process to assess the level of student 

engagement, thereby providing a more comprehensive description of the media's effectiveness. 

Data analysis used qualitative and quantitative approaches. Qualitative data, including expert 

suggestions and input, were analyzed descriptively to inform product improvements. Quantitative data from 

the questionnaire were processed into percentages to determine the appropriateness of the media. Learning 

outcome data were first tested for normality using the Kolmogorov-Smirnov and Shapiro-Wilk techniques. 

These tests indicate a significance value of 0.000 (p < 0.05). This result indicates that the data were not 

normally distributed. Hypothesis testing, therefore, used the nonparametric Wilcoxon Signed Ranks Test. This 

test was run with IBM SPSS Statistics version 22 at a significance level of 0.05 to determine differences 

between pre-test and post-test scores. Improvement in learning outcomes was analyzed using the normalized 

http://dx.doi.org/10.33578/pjr.v10i5.1574


  
 

Jurnal PAJAR (Pendidikan dan Pengajaran)  
Volume 10 Nomor 5 September 2026 | ISSN Cetak : 2580 - 8435 | ISSN Online : 2614 - 1337 
DOI : http://dx.doi.org/10.33578/pjr.v10i5.1574   
 

 

 

 

 

Athi’ Sayyidah, et all  | Board Game, Cultural Diversity, Interactive Learning Media, Primary Education, Social Studies Learning 

Halaman | 906 
 

gain score (n-gain), according to the Hake (2002) formula. The researcher interpreted the resulting score 

according to established criteria to determine the improvement category. 

 
 

Table 2. Classification of N-Gain Score 

Ranges of N-Gain Score Increase Categories 

g < 0.30 Low 

0.30 ≤ g ≤ 0.70 Medium 

g > 0.70 High 

 

RESULTS AND DISCUSSION 

Instrument Development and Validity Testing 

The research instruments employed included questionnaires for subject matter experts, media experts, 

and students, as well as pre-test and post-test questions. These instruments were used to gather data supporting 

the study. Expert assessments established the content validity of the instruments. Three experts validated the 

questionnaires, while a science teacher reviewed the pre-test and post-test questions. This assessment ensured 

that the presented material aligned with learning indicators and that the language used in each question item 

was clear. Based on the assessment results, the researcher concluded that the questionnaires were feasible for 

use following several revisions. The science teacher's review indicated that all 20 pre-test and post-test 

questions were feasible for use without requiring revision. 

The instrument's item validity was assessed using Corrected Item-Total Correlation with an r table of 

0.361. All 20 items in the subject matter expert questionnaire were declared valid, with calculated r values 

ranging from 0.562 to 0.892, all exceeding the r table of 0.361. Similar results were also found in the media 

expert questionnaire, with calculated r values ranging from 0.630 to 0.953, and all items were declared valid. 

This consistency of validity continued in the student response questionnaire, which obtained calculated r 

values ranging from 0.695 to 0.933, thus declaring all 20 items valid. 

Instrument reliability testing was conducted using Cronbach's Alpha coefficients using SPSS. The 

analysis reveals that the reliability value for the material expert questionnaire was 0.964, the media expert 

questionnaire was 0.976, and the student response questionnaire was 0.972. Reliability interpretation refers to 

established criteria. A value of r₁₁ < 0.400 is considered low, 0.400 < r₁₁ < 0.700 is considered medium, and 

r₁₁ > 0.700 is considered high. All research instruments fall into the high category based on these criteria and 

qualify as reliable. 

 

MONUSCAR Product Development and Features 

The development of the MONUSCAR medium involved a series of systematic stages, namely expert 

validation, multi-stage trials, and effectiveness testing with 130 fourth-grade students at MI Mu'allimat Cukir 

Jombang. This resulting product consists of several integrated components. Its board is three-dimensional, 

measuring 60 x 60 cm on each side. 

Its material is sturdy acrylic, stable enough for repeated use. This board is connected to a power source 

to support the electronic system within. Main components consist of six MP3 modules and 44 LED lights. 

Sensors further equip the board, namely an Omron E3JK-DR12-C photoelectric switch sensor and 12 Omron 

E3Z-D82 photosensors. Sensor selection follows Zhu and Wu (2025), who demonstrated that responsive 

sensors in learning media increase student engagement and cognitive performance. This aligns with evidence 

that combining tangible interfaces with multiple sensory channels helps young learners retain material better 

than screen-only tools (Di Fuccio et al., 2025). This system enables the board to automatically respond with 

light and sound during use. 

 

http://dx.doi.org/10.33578/pjr.v10i5.1574
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Figure 2. MONUSCAR Board 

 

The MONUSCAR medium is equipped with a sensor activation component in the form of a special 

card or marker that triggers the Omron E3JK-DR12-C photoelectric switch sensor. When the marker is placed 

on the sensor point on the board, the system responds by turning on the LED light and playing audio according 

to the game square. Game pawns are made of acrylic with designs resembling figures dressed in traditional 

Indonesian clothing. Player movements do not use dice, but rather spin to determine the move. This medium 

is also equipped with cultural diversity cards that contain brief information about the customs and cultural 

diversity of the Indonesian archipelago. Folklore cards round out the set, letting players answer questions 

presented through audio from the MP3 module. 

 

 
 

Figure 3. MONUSCAR Equipment 

 

This medium includes various game cards designed to reinforce cultural literacy. Javanese Script cards 

serve as a practical tool for practicing writing and transliteration. Prison cards feature challenging questions 

that players must answer to secure their release. Property cards present brief provincial profiles, quiz 

mechanics, and land purchase prices. Folk Song cards combine lyrics with a barcode scanning feature for 

digital access to the melodies. All transactions utilize culturally themed play money as the medium of 

exchange. 

 
 

Figure 4. MONUSCAR Equipment 

 

A timer is used to control the game's duration, ensuring efficiency and discipline. This approach aligns 

with findings that time management can enhance student organization (Torres-Munares et al., 2024). The game 

http://dx.doi.org/10.33578/pjr.v10i5.1574


  
 

Jurnal PAJAR (Pendidikan dan Pengajaran)  
Volume 10 Nomor 5 September 2026 | ISSN Cetak : 2580 - 8435 | ISSN Online : 2614 - 1337 
DOI : http://dx.doi.org/10.33578/pjr.v10i5.1574   
 

 

 

 

 

Athi’ Sayyidah, et all  | Board Game, Cultural Diversity, Interactive Learning Media, Primary Education, Social Studies Learning 

Halaman | 908 
 

awards medals to foster learning motivation. This reward system supports Self-Determination Theory, which 

emphasizes the importance of a sense of competence derived from positive feedback (Ryan & Deci, 2020). It 

also aligns with behaviorist theory, which posits that positive reinforcement, such as the awarding of prizes, 

can strengthen desired behaviors (Skinner, 1974). Separate guidebooks are provided for the moderator and the 

players. These guides help manage cognitive load and maintain focus on learning (Sweller, 2011). Clear 

instructions also facilitate teamwork during complex tasks (Paas & Sweller, 2012). The moderator's guide 

contains the answer key, whereas the player's guide includes only instructions on how the game is played. 

 

 
 

Figure 5. MONUSCAR Equipment 

 

 

Feasibility and Validation Results 

The MONUSCAR product was subsequently tested for its feasibility through validation by material 

experts, media experts, and student responses. This development process went through a series of systematic 

stages, namely expert validation, multi-level trials, and effectiveness testing on 130 fourth-grade students at 

MI Mu'allimat Cukir Jombang. The validation results reveal that the developed media met the criteria for being 

very feasible, both in material and media aspects. 

 

Table 3. Results of the Material Expert Validation Test (N=2 Validators) 
Assessment 

Aspects 

Number of 

Questions 
Total Score Average 

Precentage 

(%) 

Eligibility 

Levels 

Learning 8 55.20 3.45 86.25% Very feasible 

Material 7 49.00 3.50 87.50% Very feasible 

Language 5 31.00 3.10 77.50% Feasible 

Total 20 135.20 3.38 84.50% Very feasible 

 

The 84.50% validation rate (very feasible) indicates that the media exceeded the > 80% standard set 

by Arikunto et al. (2018). This achievement confirms the effectiveness of the design in supporting learning. It 

also aligns with Abdoli et al. (2025), who identify visuals and interactions as determinants of feasibility. A 

high score on the visual aspect reflects optimal graphics, colors, animations, and design consistency. These 

elements effectively attract students’ attention. Theoretically, this result aligns with Mayer (2009) and the 

principles of signaling and coherence, which maintain focus and reduce cognitive load. Maulidia and Muthi 

(2025) support this finding as well; their study indicates that interactive visual media effectively increase 

students’ motivation and interest in learning. 

 

Table 4. Results of Media Expert Validation Test (N=2 Validators) 
Assessment 

Aspects 

Number of 

Questions 
Total Score Average 

Precentage 

(%) 

Eligibility 

Levels 

Effectiveness 4 18.00 4.50 100.00% Very feasible 

Efficiency 4 12.00 3.00 75.00% Feasible 

Electronics 3 13.50 4.50 100.00% Very feasible 

Design 9 39.15 4.35 96.88% Very feasible 

Total 20 82.65 4.13 91.63% Very feasible 

 

http://dx.doi.org/10.33578/pjr.v10i5.1574
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Media expert validation of 91.63% reveals that MONUSCAR medium meets the criteria of being very 

feasible in terms of effectiveness, electronics, and design. This score exceeds the material expert validation of 

84.50%. The finding underscores that validators judged the medium’s physical and technical execution more 

favorably than its content design. This execution includes sensor responsiveness, wiring, and LED and audio 

integration. This pattern indicates that the hardware functions reliably enough to avoid becoming a barrier to 

classroom use. 

 

Table 5. Results of the Feasibility Test of Learning Media by Students 

Field Testing 

Number 

of 

Students 

Practicality Materiality Satisfaction Average (%) Category 

Limited 12 98.30% 82.20% 80.60% 87.03% Very feasible 

Main 20 88.70% 91.60% 91.20% 90.50% Very feasible 

Operational 98 90.40% 90.40% 91.90% 90.90% Very feasible 

Total 130 90.92% 89.58% 90.48% 90.33% Very feasible 

 

Student assessments reveal a consistent upward trend across trial phases from 87.03% to 90.50% to 

90.90%. This trend may reflect a refinement effect. Feedback from earlier trials, such as adjustments to sensor 

responsiveness and card instructions, is incorporated before the next stage. This feedback gradually improves 

usability. MONUSCAR’s practicality notably does not appear to depend on novelty alone. Acceptance stays 

high even as the sample expands from 12 to 98 students across more varied classroom conditions. 

 

Table 6. Descriptive Statistics of Pretest and Posttest Scores (n = 98) 

 

 

 

 

Effectiveness on Student Learning Outcomes 

Student learning outcomes indicate a significant improvement following the implementation of the 

medium. A comparison of pre- and post-treatment scores indicated an increase in learning performance during 

the operational field trial phase. The average score rose from 56.00 on the pre-test to 86.28 on the post-test, an 

increase of more than 30 points. This rise shifted the class average from below the general passing threshold 

to a level demonstrating strong mastery of the cultural diversity material. Thus, the improvement appears 

practically meaningful for classroom learning outcomes, rather than merely statistically significant. 

 

Table 7. Results of Pre-test and Post-test Normality Tests Using Kolmogorov-Smirnov and Shapiro-

Wilk 
Data KS Sig.KS SW Sig.SW Decision 

Pre-test 0.128 0.000 0.945 0.000 Abnormal 

Post-test 0.134 0.000 0.910 0.000 Abnormal 

 

Both normality tests indicate that the pre-test and post-test scores depart from normality, as neither the 

Kolmogorov-Smirnov nor the Shapiro-Wilk test produces a p-value above 0.05. This non-normal distribution 

violates the assumption required for parametric procedures such as the paired-samples t-test. The researcher, 

therefore, selects the Wilcoxon Signed Rank Test, a non-parametric alternative that compares paired scores 

without assuming normality. This methodological adjustment ensures that the subsequent hypothesis test 

yields a valid and reliable conclusion about MONUSCAR's effect on student learning outcomes. 

 

 

 

Data N Mean Median Sd Min Max Range 

Pre-test 98 56.00 59.00 12.24 20 80 60 

Post-test 98 86.28 85.00 8.71 55 100 45 

http://dx.doi.org/10.33578/pjr.v10i5.1574
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Table 8. Results of the Wilcoxon Signed Rank Test 

Variable 
Negative 

ranks 

Positive 

ranks 
Ties Z Sig. Decision 

Pre-test – post-test 0 98 0 -8.632 0.000 H0 is rejected 

 

The Wilcoxon Signed Rank Test is used to determine whether student learning outcomes differed 

significantly between the pre-test and post-test conditions. All 98 students record positive ranks with no 

negative ranks or ties, meaning every student's post-test score exceeds their pretest score. This uniform pattern, 

combined with a p-value below 0.05, leads to the rejection of the null hypothesis and confirms a statistically 

significant improvement in learning outcomes. Such a consistent gain across the entire sample underscores 

that MONUSCAR contributes reliably to student learning rather than benefiting only a subset of students. 

 

Table 9. Results of N-Gain Analysis of Student Learning Outcomes 
Data Pre-test Post-test N-Gain 

Average 56.00 86.28 0.70 

 

The effectiveness of the developed media was further clarified through a normalized gain (n-gain) 

analysis, which showed a high score. This value indicates that the improvement in learning outcomes reached 

an optimal level. This finding shows that MONUSCAR's medium not only captured students’ attention but 

also fostered a deeper understanding of Nusantara’s cultural diversity. Conventional monopoly-based media 

typically report n-gain values in the medium range, 0.30–0.70 (e.g., Sakundari & Rizqi, 2024). MONUSCAR 

achieved a higher n-gain of 0.70. This result suggests that the added sensory feedback, rather than the 

monopoly format itself, is the main driver of this effectiveness gain. Both types of media share the same board-

game structure but differ in interactivity. 

 

Discussion 

Interpreting the Effectiveness of MONUSCAR 

Research findings indicate that the MONUSCAR medium has a very high level of feasibility for 

learning activities. This conclusion was supported by both expert evaluations and positive student feedback. 

The high feasibility rating reflected several key aspects, including the accuracy of the content, visual quality, 

and ease of use during the learning process. The material was presented in a structured and engaging manner, 

enabling students to easily grasp the concepts. This aligned with the characteristics of elementary students, 

who required concrete, visual, and interactive learning media to make the learning experience more meaningful 

and accessible. 

Improved student learning outcomes were evident in the significant difference between pretest and 

post-test scores. The Wilcoxon Signed Rank Test confirms this difference. The n-gain value of 0.70 falls in 

the high category, indicating an optimal increase in understanding after students used the media. These findings 

reveal that interactive media made a significant contribution to learning outcomes in material on the cultural 

diversity of the Indonesian archipelago. Implementing the Teams Games Tournament (TGT) cooperative 

learning model also strengthened the media’s effectiveness. Game activities combined with group 

collaboration encouraged active student involvement. Interaction between students created space for 

exchanging information and ideas, which supported a broader and deeper understanding of the concepts. 

MONUSCAR medium combined game elements with technology such as sensors, LED lights, and 

MP3 modules. This integration created a multisensory learning experience. It engaged visual, auditory, and 

kinesthetic senses simultaneously. The medium increased the appeal of learning. In addition, it encouraged 

direct student involvement in the learning process. These characteristics provided MONUSCAR an advantage 

over conventional media, which were typically static and less interactive. This finding fits the broader literature 

on multimedia and multimodal instruction. The literature implies that combining multiple sensory channels 

supports learning more effectively than single-channel delivery (Abdulrahaman et al., 2020). A related 

http://dx.doi.org/10.33578/pjr.v10i5.1574
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editorial on multimodal learning reaches the same conclusion (Luo, 2023). Follow-up implementation took 

place in three elementary schools after the pilot at MI Mu’allimat Cukir Jombang. This implementation 

produced a relatively consistent positive response across schools. This consistency indicates that the media 

have a high level of flexibility and adaptability across learning contexts. Additionally, the developer exhibited 

the product at an expo as a dissemination effort to the community. This exhibition demonstrated the product’s 

potential for broader use. 

Furthermore, the superiority of MONUSCAR medium was reflected in its comprehensive 

components, designed to support various aspects of learning. Javanese script cards functioned to train written 

literacy based on local culture. Traditional song cards equipped with QR codes supported auditory 

reinforcement. Prison cards and property cards played a role in developing critical thinking skills and 

contextual problem-solving. Medium design was supported by attractive illustrations, varied color use, and a 

clear visual layout, facilitating student understanding. LED lights and MP3 audio further enhance the appeal 

and interactivity of learning. This variety of components demonstrated that the media functions not only as a 

play tool but also as a comprehensive learning tool. 

 

Comparison with Previous Studies 

This study’s findings relate closely to previous research. Febuar and Arafat (2024) demonstrated a 

positive influence of the TGT model on learning outcomes among elementary students studying socio-cultural 

diversity. Sakundari and Rizqi (2024) similarly found that monopoly media improve students’ numeracy and 

collaboration skills. An experimental study at a vocational high school reported a comparable pattern, 

indicating a significant post-test gain among students who learned through a monopoly-based TGT activity 

(Sa’id & Aini, 2024). MONUSCAR medium demonstrated higher gains still, reaching an n-gain value of 0.70, 

considered high. This difference points toward the superiority of three-dimensional, sensor-based media over 

conventional two-dimensional monopoly media. Researchers regarded MONUSCAR, to their knowledge, as 

the first sensor-integrated, three-dimensional monopoly medium designed specifically for cultural diversity 

content. This feature sets MONUSCAR apart from prior TGT-monopoly applications. Earlier applications 

focused on numeracy outcomes (Sakundari & Rizqi, 2024). Other applications focused on general socio-

cultural outcomes without technological integration (Febuar & Arafat, 2024). 

MONUSCAR’s interactive features allowed students not only to play but also to experience the 

learning process directly. Susanto et al.’s (2024) findings confirm that game-based learning can optimally 

enhance student engagement and understanding. This effectiveness gap likely stems from a specific 

mechanism rather than the monopoly format alone. Conventional two-dimensional monopoly media convey 

cultural content mainly through text and static images, placing most processing burden on a single visual-

verbal channel (Sweller, 2011). MONUSCAR instead distributed identical content across visual, auditory, and 

tactile channels through its sensors, LED lights, and MP3 modules. This distribution likely reduces cognitive 

load carried by any single channel and allows students to encode cultural material redundantly across senses 

(Susanto et al., 2024). Such a mechanism offered a plausible explanation for why MONUSCAR produced a 

high n-gain of 0.70, well above medium-range gains typically reported for conventional monopoly media 

(Sakundari & Rizqi, 2024). 

 

CONCLUSION AND RECOMMENDATIONS 

MONUSCAR medium, developed in combination with the Teams Games Tournament learning 

model, demonstrated high feasibility and effectiveness. This media proved effective in teaching the topic of 

Nusantara cultural diversity. An n-gain value of 0.70 fell within the high category. This value indicates that 

the media improved students’ understanding optimally. Such a finding aligns with previous research, which 

found that combining the TGT model with game-based media, such as monopoly, can improve learning 

outcomes and students’ collaborative abilities. MONUSCAR medium’s main advantage lies in its three-

dimensional design, which provides a more realistic learning experience. Interactive features such as sensors, 

LED lights, and audio further enrich this experience. These concrete characteristics suit the learning needs of 

http://dx.doi.org/10.33578/pjr.v10i5.1574
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elementary students, who find it easier to understand material through direct experience. All formal trials, 

effectiveness testing, and statistical analysis reported in this study were conducted at MI Mu'allimat Cukir 

Jombang. Beyond this formal study, MONUSCAR has also been showcased at a public exhibition and used, 

without formal data collection, at three additional elementary schools, where informal observation likewise 

indicated a consistent, positive reception, suggesting the media's practical reliability and appeal across 

different learning situations. 

Potential for further developing MONUSCAR medium remains open. Future developers could expand 

its use to other schools or apply it to other learning materials. This study contributes to existing literature in 

one key way, showing that multisensory, sensor-based feedback can strengthen the effectiveness of game-

based cooperative learning beyond what conventional board-game media achieve. Such a contribution builds 

on prior TGT-monopoly research, which has largely relied on static, two-dimensional designs. Future research 

could examine MONUSCAR’s long-term retention effects. Researchers could also investigate its cost-

effectiveness for wider classroom adoption and its applicability to thematic content beyond cultural diversity. 

 

Limitation  

The limitations of the MONUSCAR medium lie in its relatively large size and complex structure, 

requiring two people to carry it. Using the medium also requires a power source and proper classroom 

management to ensure students remain focused and avoid distraction. The interactive, multisensory design 

requires more preparation time before the lesson begins. Teachers or moderators need to ensure all 

components, such as LEDs, sensors, cards, and pawns, are in good condition to ensure the learning process 

runs smoothly. In addition, the formal trial, effectiveness testing, and statistical analysis in this study were 

limited to a single school, MI Mu'allimat Cukir Jombang. Although MONUSCAR has also been showcased at 

a public exhibition and used informally in three other elementary schools, no formal data were collected in 

these instances; hence, the effectiveness findings reported here cannot yet be generalized across school settings 

without further formal testing. 
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