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A B S T R A C T   A R T I C L E   I N F O 
This research is motivated by the low mathematics learning 

outcomes and numeracy skills of students at SDN 8 Talang Ubi, 

which is caused by the learning process that is still conventional 

and less contextual. The purpose of this study is to test and 

analyze the effectiveness of the PjBL model integrated with 

local wisdom media in the form of the traditional game of 

Snakes and Ladders in improving learning outcomes and 

numeracy skills of fifth grade students. The research method 

used is quantitative with a Quasi-Experimental design in the 

form of a Non-equivalent Control Group Design. The results 

showed that there was a significant influence of the application 

of the local wisdom-based PjBL model on learning outcomes 

and numeracy skills. The average post-test score of the 

experimental class' learning outcomes (89.26) was much higher 

than the control class (69.63), with an N-Gain Score 

effectiveness of 76.87% (effective category). In the numeracy 

ability variable, the experimental class achieved an average of 

86.30 with an N-Gain Score of 80.31% (effective category). 

Qualitative data supports these findings by showing students' 

affective achievement in the "Very Good" category (87.41) and 

psychomotor in the "Very Skilled" category (87.78). The 

conclusion of this study is that the local wisdom-based PjBL 

model is effectively able to improve the learning outcomes and 

numeracy skills of elementary school students through more 

meaningful, interactive learning, and rooted in local culture. 
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1. INTRODUCTION 

Education plays a crucial role in building character and improving academic abilities. 

Basic education also holds a pivotal role in laying the foundation for students’ cognitive, 

social, and emotional development. In this era of globalization and rapid technological 

advancement, challenges in the world of education are increasingly complex. Therefore, 

education should not only serve as a vessel for transferring knowledge in accordance with the 

demands of the times, but should also refer to educational development by integrating local 

wisdom values, so as to be closer to and more easily accepted by students.  

One of the fundamental aspects that need to be addressed in basic education is 

students’ numeracy skills. Numeracy, which encompasses the ability to understand, use, 

interpret, and communicate mathematical information in various contexts, is an important 

skill that underlies students’ success across various subjects and in everyday life (OECD, 2019). 

However, the reality in the field shows problems related to low mathematics learning 

outcomes and numeracy skills among elementary school students. Various studies and 

observations in Indonesia indicate that many students still experience difficulties in 

understanding basic mathematical concepts, solving problems involving numbers, and 

applying numeracy skills in real-world contexts. 

This is evident from the 2018 PISA (Programme for International Student Assessment) 

data, which ranked Indonesia 73rd out of 78 countries (Hewi & Shaleh, 2020). This condition 

is further exacerbated by the 2022 PISA results, which indicate a decline in the numeracy skills 

of Indonesian students. According to the OECD (2023), Indonesia's PISA score in the 

mathematics category dropped from 379 in 2018 to 366 in 2022. This 13-point decline in 

Indonesia's PISA score signals a learning crisis and a setback in the development of 21st-

century skills in Indonesia, which must be addressed seriously as it has become an urgent 

need in today's globalization era. This outcome also contradicts the target score set in the 

2024 National Medium-Term Development Plan (RPJMN), which aimed for a score of 388 for 

Indonesia's PISA ranking in the mathematics category.Meanwhile, at SDN 8 Talang Ubi, 

particularly in grade 5, 47% of students have mathematics learning outcomes below average. 

This condition is of serious concern because low mathematics learning outcomes and weak 

numeracy skills can hinder students’ overall academic development and limit their 

participation in a society that increasingly relies on quantitative data and information. 

One factor believed to contribute to this problem is the lack of relevance and 

connection between learning materials and students’ experiences and environments. 

Abstract mathematics learning that is detached from the context of students’ daily lives is 

often considered boring and difficult to understand. As a result, students’ learning motivation 

declines and conceptual understanding becomes shallow. 

One way to address this problem is by choosing an appropriate and engaging learning 

model. The right learning model can stimulate students’ thinking that mathematics is not 

complicated or boring. In addition, creating a learning environment that encourages students 

to play an active role during the learning process is also very important. Project-Based 

Learning (PjBL) has been proven effective in creating a learning environment that encourages 
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students to play an active role during the learning process. This learning model enables 

students to learn through direct experience and apply mathematical concepts in real contexts 

(Panjaitan et al., 2023). The PjBL learning method is also a learning method that focuses on 

student activities in solving problems and applying their knowledge in real projects. However, 

the challenge for every educator is to make learning by integrating the PjBL model more 

relevant and engaging for students. Integrating local wisdom-based media, such as traditional 

games, into PjBL can be an effective solution (Amelia, 2025).  In this context, local wisdom as 

the cultural wealth and traditional knowledge possessed by a community has great potential 

to be integrated into the learning process. Local wisdom needs to be integrated into 

elementary school learning because one of the characteristics of learning activities is 

flexibility, where teachers can connect subject matter with themes that exist in the living 

environment of students (Lawe et al., 2019). 

Local wisdom is part of a community’s culture that cannot be separated from the 

language of that community itself and is usually passed down from one generation to the 

next. Local wisdom is knowledge and practices that develop in local communities through 

experience and interaction with the surrounding environment, discovered through 

accumulated experience in experimentation and integrated with an understanding of the 

culture and natural conditions of a place (Una, 2024). 

Local wisdom is the medium closest to children’s lives, grounded in values. Character 

formation can be achieved because children are inspired and learn from value sources that 

grow in their environment (Prawiyogi, 2023). The use of local wisdom in education is believed 

to create more meaningful, contextual, and engaging learning for students (Banks & Banks, 

2010). Students more easily understand a material studied through the culture around them 

(Kariadinata et al., 2023). Teachers have a primary role in introducing and applying local 

wisdom to students, one of which is through the use of learning media.  

The integration of local wisdom into learning media, particularly in mathematics 

subjects, is expected to bridge the gap between abstract mathematical concepts and 

students’ concrete experiences. Abstract mathematics learning requires teaching aids in the 

form of media or props that can clarify what the teacher intends to convey (Nugraheni, 2017). 

Through the use of examples, teaching aids, or learning activities based on the culture and 

environment of students, mathematical concepts can be presented in a more familiar and 

easily understood way. For example, traditional games to practice counting skills or the use 

of local agricultural products to understand the concepts of measurement and comparison. 

Thus, local wisdom media-based PjBL not only improves students’ abilities in mathematics 

learning, but also enriches their knowledge and increases their sense of love for their own 

culture. 

SDN 8 Talang Ubi, as one of the elementary schools in Penukal Abab Lematang Ilir 

Regency, South Sumatra Province, has diverse local wisdom potential. However, not many 

studies have specifically examined the use of local wisdom as a learning medium, particularly 

in relation to improving learning outcomes and numeracy skills of students at this school. 

Initial observations at SDN 8 Talang Ubi indicate problems similar to the national condition, 

namely students who still have difficulty understanding mathematical concepts and applying 

numeracy skills, as well as unsatisfactory mathematics learning outcomes. 



Lisa Mursilawati, Baharudin Muhammad Muchsin Afriyadi, Meningkatkan Kesadaran… |104 
 

p- ISSN 2337-4543 e- ISSN 2776-2467 
 

 

 
2. RESEARCH METHODOLOGY 

The method used in this study is mixed methods research. As stated by Creswell, mixed 

methods research is an approach in research that combines or connects quantitative and 

qualitative research methods (Sugiyono, 2014). Creswell also classifies mixed methods into 

two main models, namely the sequential model (sequential combination) and the concurrent 

model (mixed combination). The sequential model is a research procedure in which the 

researcher develops research results from one method to another in sequence at different 

times. Meanwhile, the concurrent mixed methods model is a research procedure in which the 

researcher combines quantitative and qualitative data by mixing them at the same time 

(Sugiyono, 2014). The concurrent mixed methods model consists of three designs: Concurrent 

Triangulation Design (balanced mixture of quantitative and qualitative), Concurrent 

Embedded Design (unbalanced mixture), and Concurrent Transformative Design (a 

combination of the triangulation and embedded models). 

The research method used in this study is the unbalanced mixed method (concurrent 

embedded design). Sugiyono (2014) states that the unbalanced mixed method (concurrent 

embedded design) is a research method that combines the use of quantitative and qualitative 

research methods simultaneously or together, but with different methodological weights. In 

this method, there is a primary method and a secondary method. The primary method is used 

to obtain the main data, while the secondary method is used to obtain data to support the 

data obtained from the primary method. 

 

Figure 1. Unbalanced Mixed Model Research (Concurrent 
Embedded Design). Source: Sugiyono (2014) 

Based on Figure 1 above, it can be seen that there are two models of method combination, 

with capital letters indicating that the method is the primary method, while lowercase letters 

indicate that the method is the secondary method. In the left model, the primary method 

(which has a higher weight) is quantitative. Meanwhile, in the right model, the primary 

method is the qualitative method. 
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In this study, the researcher uses the unbalanced mixed model (concurrent embedded 

design) with a quantitative approach as the primary method. The quantitative approach with 

the experimental method is used concurrently with the qualitative approach with the 

descriptive method. Since the primary method used is the quantitative method, the 

methodological weight is more focused on the experimental method. 

 

3. RESULTS AND DISCUSSION 
This study aims to examine the effect of using the Project Based Learning (PjBL) model 

based on local wisdom media on the cognitive learning outcomes and numeracy skills of grade 

V students at SDN 8 Talang Ubi. Based on the data analysis that has been carried out, the 

following is an in-depth discussion of the research results. 

Based on the results of hypothesis testing using the Mann Whitney U test, a significance 

value (Asymp. Sig. 2-tailed) of 0.000 was obtained, which is less than 0.05. This indicates that 

there is a significant difference in learning outcomes between the experimental class using 

the local wisdom media-based PjBL model and the control class using the conventional model. 

This improvement in learning outcomes is also evident from the comparison of average post-

test scores. The experimental class achieved an average of 89.26, far exceeding the control 

class which only reached 69.63. In addition, the effectiveness test through the N-Gain Score 

shows that the local wisdom media-based PjBL model in the experimental class has an 

average of 76.87%, which falls into the "Effective" category. In contrast, the control class only 

obtained an N-Gain of 17.88%, categorized as "Not Effective." 

This effectiveness is attributable to the characteristics of the PjBL model that encourages 

students to be active in real projects, which in this study was modified through the traditional 

game of Snakes and Ladders as a local wisdom medium. The use of media that is close to the 

local culture helps students understand abstract mathematical concepts in a more concrete 

and relevant way to their daily lives. 

Regarding numeracy skills, the data analysis results also show a significant positive effect. 

The Mann Whitney U test yielded a significance value of 0.000 (< 0.05), so the Ha hypothesis 

is accepted. This means there is a significant effect of implementing the local wisdom-based 

PjBL model on improving students’ numeracy skills compared to the conventional method. 

Descriptively, the average post-test score for numeracy skills in the experimental class 

was 86.30, while the control class only scored 62.96. The N-Gain Score test results for 

numeracy skills in the experimental class reached 80.31% (the "Effective" category), while the 

control class only reached 17.46% (the "Not Effective" category). 

The integration of local wisdom in the PjBL model provides a strong context for students 

to apply number and mathematical concepts in practical situations. Numeracy skills are not 

merely about counting, but rather the ability to solve problems in real contexts. Through local 

wisdom-based projects, students feel more engaged and motivated, which ultimately impacts 

the deeper mastery of numeracy skills. This integrative interpretation was carried out by 
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combining the results of quantitative and qualitative analysis to provide a comprehensive 

picture of the effect of the local wisdom-based PjBL model on the research variables. 

Quantitatively, the effectiveness of this model has been convincingly proven through 

statistical testing. The significance value of 0.000 for learning outcomes and numeracy skills 

indicates that the intervention provided a real impact and is not a statistical coincidence. This 

is reinforced by the N-Gain Score in the experimental class reaching the "Effective" category 

(76.87% for learning outcomes and 80.31% for numeracy), which far exceeds the control class. 

These figures serve as an objective foundation that the use of the Snakes and Ladders local 

wisdom medium within the PjBL framework significantly improves the academic performance 

of students at SDN 8 Talang Ubi. 

Qualitative data from observations, interviews, and non-test instruments provide answers 

to the questions of how and why those statistical figures were achieved. Through data 

triangulation (observations, interviews, and documentation), it can be concluded that the 

local wisdom-based PjBL model creates a holistic learning ecosystem. The significant 

difference in learning outcomes and numeracy is not only due to the material, but due to the 

transformation of the students’ roles: 

1. Increased Motivation through the Affective Aspect 

The high affective scores (average 87.41) explain why learning outcomes improved. 

Through interviews, it was found that students felt that learning mathematics became 

"not scary" because they used game media that is familiar to their culture. This sense of 

enjoyment triggered higher focus and enthusiasm. 

2. Conceptual Internalization through the Psychomotor Aspect 

Psychomotor assessment data categorized as "Very Skilled" (87.78) shows that students 

not only memorized formulas, but also practiced them. In the Snakes and Ladders project, 

students were physically involved in counting steps and solving problems on the game 

board, which helped them visualize the concepts of perimeter and area of flat shapes in 

a concrete way. 

3. Numeracy Contextualization 

Descriptive analysis of the interview results revealed that students’ difficulties in 

numeracy have been caused by problems that are too abstract. The use of local wisdom 

media acts as a "cognitive bridge," in which students use mathematical logic to win the 

game, so that numeracy skills are formed naturally and meaningfully. 

The integration of both data sets shows that the local wisdom-based PjBL model is not 

only statistically superior in improving test scores (cognitive), but also successfully changed 

students’ learning behavior to be more active, collaborative, and skilled. The superiority of 

the experimental class over the control class is due to the students’ emotional and practical 

engagement with the learning methods and media used. Thus, the Local Wisdom Media-

Based PjBL Model has been proven as a powerful instrument in overcoming low learning 

outcomes and numeracy skills through a humanistic and contextual approach. 
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4. CONCLUSION 
The application of the local wisdom-based PjBL model has been proven to significantly 

improve student learning outcomes compared to the conventional model. This was confirmed 

through the Mann Whitney U statistical test with a significance value of 0.000 (< 0.05). This 

superiority is reflected in the experimental class’s average post-test with an effectiveness 

level (N-Gain) Effective Category, while the control class only reached Not Effective Category. 

The local wisdom-based PjBL model had a significant positive effect on students’ 

numeracy skills. Students in the experimental class were able to achieve an average numeracy 

Effective Category. The integration of local wisdom in the form of the Snakes and Ladders 

game helped students contextualize numbers and flat shape concepts into real situations, so 

that students’ numerical logic skills increased drastically compared to the control class. 

In addition to the cognitive aspect, this study also proves the existence of superior 

improvements in learning behavior. Qualitatively, students in the experimental class had an 

average affective score Very Good and a psychomotor score Very Skilled. This indicates that 

the use of media familiar to local culture is able to foster students’ enthusiasm, responsibility, 

and technical skills in completing mathematics projects. 

Comprehensively, the difference in results between the two groups is due to the student-

centered nature of the PjBL model and the use of local wisdom media as a cognitive bridge. 

This media successfully reduced students’ learning difficulties and anxiety toward 

mathematics, transforming the learning process into an enjoyable, interactive, and 

meaningful experience. 
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