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Abstract 

This research aims to increase the interest in learning and 
understanding of mathematical concepts of grade III 
elementary school students in data presentation 
materials through the Discovery Learning model assisted 
by Data Presentation Board media with a teaching 
approach according to the level of students' ability. Based 
on initial observations at Bandungrejosari 1 Public 
Elementary School, Malang City, it is known that 
students have low interest in learning and have difficulty 
understanding the concept of data presentation. This 
classroom action research was carried out in two cycles 
over four meetings, involving observation, learning 
interest questionnaires, and learning outcome tests. 
Success indicators are set when ≥85% of students achieve 
a minimum score of 70. The results showed a significant 
increase, where the average value of concept 
comprehension increased from 68.3 in the pre-cycle to 
83.3 in the second cycle, and the completeness of learning 
increased from 48% to 89%. The average learning interest 
score also increased from 71 to 86.3. These findings prove 
that the Discovery Learning model assisted by Data 
Presentation Board media is effective in increasing 
learning interest and understanding of mathematical 
concepts. Practically, these results recommend the use of 
a combination of discovery models and visual-based 
concrete media as an innovative alternative in 
mathematics learning in primary schools. 
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Introduction 

Mathematics is one of the fundamental subjects in basic education that plays an 

important role in developing students' numeracy skills, logical thinking, and problem-solving 

skills (OECD, 2020). However, the results of the Programme for International Student 

Assessment (PISA) survey in 2018 show that the mathematics literacy scores of Indonesian 

students are still far behind, ranking 73rd out of 79 countries, with only 28% of students able to 

achieve the minimum level of mathematical ability (OECD, 2019). One of the causes of this weak 

performance is the low mastery of basic concepts, including data presentation materials, which 

are needed in daily numerical activities (Sunzuma et al., 2021). 

Similar conditions were found at Bandungrejosari 1 Public Elementary School, Malang 

City, especially in grade III. The observation results showed that out of 28 students, only 7 

students (25%) were able to present simple data in the form of tables and tables independently. 

Most students showed low interest in learning, characterized by a lack of participation in 

discussions, lack of enthusiasm during learning, and only 21% of students actively asked 

questions or answers (observation data, February 2024). In addition, the results of the formative 

assessment showed that the average grade of the class in the data presentation material only 

reached 68.3, still below the Minimum Completeness Criteria of 75. 

This problem is closely related to conventional learning methods that are still dominant 

using lectures and practice questions in textbooks without involving concrete media or 

meaningful interactive activities. According to Piaget's theory of constructivism, mathematics 

learning should take place actively through the interaction of students with real objects in the 

surrounding environment (Piaget, 1977). In line with that, Vygotsky (1978) emphasized that 

optimal learning occurs when students are guided in their proximal development zone through 

meaningful and contextual learning experiences. Thus, passive learning methods are less 

effective in building an understanding of abstract concepts such as data presentation (Fauziyah 

et al., 2022). 

One effective learning model to increase student engagement and conceptual 

understanding is Discovery Learning. This model places learners as active subjects who discover 

concepts through observation, exploration, discussion, and inference (Damayanti et al., 2022). 

Discovery Learning encourages students to build knowledge independently through the stages 

of stimulus, problem identification, data collection, proof, and conclusion (Khoiriyah & 

Fatonah, 2024). This model has been shown to be effective in improving the memory, 

understanding of concepts, and learning motivation of elementary school students. 

However, in the context of classrooms with heterogeneous student ability levels, the 

implementation of Discovery Learning needs to be combined with differentiated teaching 

strategies. One relevant approach is Teaching at the Right Level, which is a strategy to group 

students based on their actual abilities, not just formal classroom levels. This approach has been 

applied in several developing countries such as India, Kenya, and Ghana with significant results 

in improving students' basic numeracy skills (Banerjee et al., 2016; Snilstveit et al., 2016). 

Teaching at the Right Level focuses on simplifying materials, flexible grouping, and focused 

mentoring so that each student learns according to their level of mastery. Several international 

studies (Di Gropello et al., 2020; Varly et al., 2019) also showed that this approach was very 

effectively applied in heterogeneous elementary classes. 
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Although various studies have examined the effectiveness of Discovery Learning and 

Teaching at the Right Level separately, there have not been many studies that specifically 

integrate the two approaches in the learning of data presentation materials in Indonesia. 

Kusuma and Yudiono (2024) proved that the combination of Discovery Learning and Teaching 

at the Right Level was able to increase the motivation and learning outcomes of mathematics 

students in grade I of elementary school, while Komariyah and Pramesti (2021) found that 

diagram board media was effective in improving understanding of data presentation. However, 

there has been no research that utilizes innovative concrete media that is integrated with both 

approaches. 

Responding to this need, this study developed a concrete learning media in the form of 

a Data Presentation Board that combines elements of data boards, interactive tables, and 

random question games to increase students' interest and understanding of concepts 

collaboratively. This media is designed according to the characteristics of effective media for 

elementary school students, which are visual, interactive, fun, and relevant to daily life (Astuti 

& Ramadhani, 2022). Different from the previous diagram board media, Data Presentation 

Board inserts elements of educational games to motivate students' active participation during 

learning. 

Based on this background, this study aims to examine the effect of the application of the 

Discovery Learning model assisted by Data Presentation Board media with a teaching approach 

based on student ability level on increasing the learning interest and concept understanding of 

grade III elementary school students in data presentation materials. This research is expected 

to make an empirical contribution to the development of an effective, interactive, and adaptive 

basic mathematics learning model for elementary school students in Indonesia. 

Method 

This study uses the Classroom Action Research approach with the Kemmis and 

McTaggart spiral model design because it is suitable for improving the quality of learning 

through repeated stages in the form of planning, action implementation, observation, and 

reflection (Kemmis et al., 2014). The research was carried out at Bandungrejosari 1 Public 

Elementary School, Malang City, in the even semester of the 2024/2025 school year with 27 

subjects in grade III consisting of 15 males and 12 females. The implementation of research is 

carried out collaboratively between researchers and classroom teachers to develop action plans, 

implement learning, conduct joint observations, and reflect on learning results. The research 

procedure was carried out in two cycles, each consisting of an action planning stage, the 

implementation of the Discovery Learning model with a teaching approach according to the 

level of ability of students assisted by Data Presentation Board media, observation of 

engagement and learning outcomes, and reflection. Data was collected through structured 

observation using learning interest observation sheets, evaluation tests in the form of pretests 

and posttests to measure concept understanding, and documentation of learning activities. All 

instruments were tested for content validity through expert judgement by three lecturers and 

one senior elementary mathematics teacher, and tested for reliability using Alpha Cronbach in 

a limited trial, with a reliability result of 0.84 for the learning interest questionnaire and 0.81 for 

the observation sheet. Qualitative data was analyzed by the stages of reduction, presentation, 
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and conclusion drawn, while quantitative data was analyzed through the calculation of average 

scores, percentage of learning completion, and an increase in students' learning interest scores 

each cycle. The criteria for the success of the action are determined if at least 75% of students 

achieve a score above the Minimum Completeness Criterion 75 and there is a significant 

increase in interest in learning from pre-cycle to cycle II. 

Results and Discussion 

Results 

The research was carried out through two cycles. Before the start of the cycle, the 

researcher carried out a pre-cycle. This class action research begins with observation activities 

to find out the initial conditions and identify problems that occur in the Mathematics subject, 

and a pretest is carried out to find out the understanding of the concept at the beginning. The 

following are the results of the pretest scores for the 3rd grade Mathematics Subject 

Bandungrejosari 1 Public Elementary School, Malang City. 

Table 1. Pre-Cycle Pretest Results 

No Aspects Pre-Cycle 

1. Number of all students 27 
2. MOH 75 
3. Sum of the whole value 1.845 
4. Average score 68,33 
5. Number of students completed 13 
6. Completion Percentage 48% 
7. The number of students has not been completed 14 
8. Incompleteness Percentage 52% 

Modified from (Kusuma & Yudiono, 2024) 

 

The table of student success rates shows that out of a total of 27 students with a KKM of 

75, students get an average score of 68.33 out of a total score of 1,420. The number of students 

who completed was 13 with a completion percentage of 48%, while the number of students who 

did not complete was 14 with a percentage of incompletion of 52%. 

Based on the results of the analysis at the pre-cycle stage, it is known that students' 

interest in learning is still low, and the understanding of concepts measured through the results 

of the pretest shows that only 48% of the total students achieved the Minimum Completeness 

Criteria, with an average score of 68.33. This shows that most students have not understood the 

data presentation material optimally. 

This is because when carrying out the learning activity process, teachers often use 

learning models and methods that have not varied so that students feel bored or bored, teachers 

have not used media, so that many students do not have low interest in learning, are passive, 

and have difficulty understanding concepts in mathematics. Teachers should choose a learning 

model that is appropriate and focused on students, and use supporting media to increase 

students' interest and enthusiasm in the learning process. Therefore, in line with the opinion 

(Zulfah, 2023) that students' interest in learning increases with an interesting learning process, 

making students more enthusiastic. 
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In cycle 1, attended by 27 students, the researcher improved the learning process by 

applying the Teaching at the Right Level approach with the Discovery Learning model assisted 

by Data Presentation Board media to increase interest in learning mathematics and 

understanding of concepts in data presentation materials in grade 3 of Bandungrejosari 1 Public 

Elementary School, Malang City. 

The application of the chosen learning model and media makes students more 

interested, follows the teacher's direction, and creates a fun and enthusiastic learning 

atmosphere. The solution is strengthened by the opinion (Anggraini et al., 2023) to increase 

interest in learning and understanding the concept of a learning model that suits the 

characteristics of students, namely discovery learning. 

The results obtained in the implementation increased students' interest in learning and 

understanding of students' concepts. This cognitive assessment is a benchmark in looking at 

concept understanding and as a material for student evaluation in the next stage of the cycle. 

There was an increase between pre-cycle and cycle 1, with the following data obtained: 

Table 2. Cycle I Recapitulation 

No Aspects Cycle I 

1. Number of all students 27 
2. MOH 75 
3. Sum of the whole value 2040 
4. Average score 75,55 
5. Number of students completed 17 
6. Completion Percentage 63% 
7. The number of students has not been completed 10 
8. 
9. 

Incompleteness Percentage 
Average Learning Interest 

16% 
71 

Modified from (Kusuma & Yudiono, 2024) 

 

The results of the assessment showed an increase from pre-cycle to cycle 1. The average 

score increased from 68.3 in the pre-cycle to 75.5 in the 1st cycle, and the completion percentage 

increased from 48% to 63%. Overall, there was an average increase of 7.2 and a percentage of 

completeness of 15%. And the average result of learning interest in cycle 1 is 71. 

Cycle 1 data shows an increase in learning outcomes compared to pre-cycle, but there 

are still 10 students who have not reached completion. The cause of the incompleteness is 

influenced by several factors, namely limited time for material preparation, teaching, and 

assessment.  

Teachers have difficulty in managing class dynamics and have not been able to condition 

student behavior that disturbs other friends or does not comply with class rules. From the 

shortcomings in cycle 1, teachers package the learning process activities even better, namely by 

carrying out cycle II. 

In cycle II, there was an increase in students' interest and understanding of concepts. 

Teachers manage learning optimally using the Teaching at the Right Level approach of the 

discovery learning model assisted by Data Presentation Board media in mathematics lessons on 

data presentation in grade 3 of Bandungrejosari 1 Public Elementary School, Malang City. 
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Based on data analysis after making improvements in the first cycle of learning, learning 

was carried out in the second cycle. In cycle II, the researcher planned a more interesting 

learning by improving the LKPD to be more interactive and adding variety to the PPT in order 

to be able to increase students' interest to focus on the learning implementation process.  

At this stage, there was a very rapid increase in learning outcomes, when compared to 

the pre-cycle and cycle I learning outcomes.  The following is a table of the results of the 

assessment cycle 2 obtained as follows: 

Table 3. Cycle II Recapitulation 

No Aspects Cycle II 

1. Number of all students 27 
2. MOH 75 
3. Sum of the whole value 2.250 
4. Average score 83,33 
5. Number of students completed 24 
6. Completion Percentage 89% 
7. The number of students has not been completed 3 
8. 
9. 

Incompleteness Percentage 
Average learning interest 

11% 
86,3 

Modified from (Kusuma & Yudiono, 2024) 

 

The results showed a significant improvement from pre-cycle to cycle 2. The average 

score also increased from 68.3 (pre-cycle) to 75.5 (cycle 1), and 83.3 (cycle 2). The percentage of 

completeness increased from 48% (pre-cycle) to 63% (cycle 1), and 89% (cycle 2). The average 

student learning interest increased from 71 (cycle 1) to 86.3 (cycle 2). Compared to before cycle 

1, the improvement in cycle 2 was significant. The following is a table of assessment results 

between pre-cycle, cycle 1, and cycle 2. 

Table 4. Recapitulation  

No Aspects Interest in Learning Tuntas Incomplete Average Score 

1. Pre-Cycle - 48% 52% 68,3 
2. Siklus 1 71 63% 16% 75,5 
3. Siklus 2 86,3 89% 11% 83,3 

Modified from (Kusuma & Yudiono, 2024) 

Based on the analysis, the percentage of completeness of students' mathematics learning 

outcomes increased rapidly from pre-cycle to cycle II. In the pre-cycle, teachers have not applied 

the Teaching at the Right Level approach of the discovery learning model and Data Presentation 

Board media, so many students have not achieved completeness. In the first cycle, this model 

and media approach began to be applied, but it was not optimal, so that interest in learning, 

and understanding of concepts increased with a moderate category. In cycle II, the application 

of the Teaching at the Right Level approach of the discovery learning model, and Data 

Presentation Board media was carried out to the maximum, causing a significant increase in 

interest in learning and understanding of concepts.   

Discussion 

The results of the study showed a significant increase in students' understanding of 

concepts and learning interests gradually from pre-cycle to cycle II. The average score of concept 
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comprehension increased from 68.33 in the pre-cycle to 83.33 in the second cycle, while the 

percentage of learning completeness jumped from 48% to 89%. A similar increase occurred in 

the aspect of student learning interest, from a score of 71 in the first cycle to 86.3 in the second 

cycle. This improvement is in line with the characteristics of the Discovery Learning model 

which encourages students' activeness in discovering concepts through observation, 

exploration, and guided discussions. As revealed by Damayanti et al. (2022), this model is 

effective in building students' curiosity and learning engagement during the learning process. 

The application of the Teaching at the Right Level approach in this study is also an 

important supporting factor. Through grouping students according to the level of material 

mastery and providing assistance as needed, the gap in concept mastery in heterogeneous 

classes can be minimized, as evidenced in the research of Banerjee et al. (2016) in India and 

Kenya. This finding is also strengthened by a study by Anggraini et al. (2023) which states that 

Discovery Learning is effective in increasing the learning interest and learning outcomes of 

elementary school students. The presence of Data Presentation Board concrete media plays an 

important role in strengthening the understanding of abstract concepts of data presentation 

through direct visualization and interactive activities. Astuti and Ramadhani (2022) emphasized 

that visual-interactive learning media is able to significantly increase student motivation and 

learning retention. 

The success of the action was supported by several factors, including the use of Data 

Presentation Board media that attracted students' attention, the implementation of interactive 

LKPD that facilitated data exploration, and the variety of material presentation that was 

improved in cycle II through more attractive visual media. However, this research also faces 

several obstacles, such as the management of classroom dynamics that are not optimal in the 

first cycle, limited implementation time, and there are still 11% of students who have not reached 

completion in the second cycle. This condition occurs because some students take longer to 

understand the concepts of data tables and sequences, as well as the lack of consistency of 

participation in group discussions. This factor is in line with the findings of Sunzuma et al. (2021) 

who stated that in numeracy learning in elementary grades, students with low confidence levels 

tend to have difficulty adapting to active inquiry schemes. 

Practically, the results of this study contribute to the practice of mathematics learning 

in elementary schools, especially in data presentation materials. The combination of the 

Discovery Learning model with a teaching approach based on student ability level and concrete 

media support such as Data Presentation Board has proven to be effective and fun, as well as 

has the potential to be applied more widely to other math materials and in classrooms with 

similar characteristics. In addition, this model is also in line with international 

recommendations regarding the importance of real-activity based contextual numeracy for 

elementary school students (OECD, 2020). For further research, it is recommended to develop 

variations of similar concrete media for other mathematical materials such as measurement or 

flat building, as well as to test its effectiveness in different school contexts with diverse student 

characteristics. 

Conclusion 

The results of this study show that the application of the Discovery Learning model with 

the Teaching at the Right Level approach assisted by Data Presentation Board media is effective 
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in increasing students' understanding of concepts and learning interests in data presentation 

materials in grade III elementary school. The application of these models and media has been 

proven to be able to encourage active student involvement in the learning process, improve 

learning outcomes, and increase interest in numerical and visual materials. Based on these 

results, it is recommended that a similar approach be applied more broadly in elementary school 

mathematics learning, especially in materials that require an understanding of concrete 

concepts as well as in classrooms with diverse student skill levels. To strengthen the 

generalization of these findings, it is necessary to conduct further research with quasi-

experimental designs or pure experiments in various schools with different student 

characteristics. In addition, these findings provide policy implications for decision-makers in 

the field of basic education to encourage the use of discovery-based learning models and 

differentiation of teaching through the development of adaptive curriculum, the provision of 

concrete educational media, and teacher training related to active learning strategies and based 

on students' ability levels in the classroom. 
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