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Abstract 

Mathematics learning in elementary schools requires students to have a good understanding of concepts and 

adequate learning independence. However, learning that is still teacher-centered and does not connect the material 

to real contexts causes students to have difficulty understanding abstract concepts and not demonstrate optimal 

learning independence. Previous research has shown the benefits of contextual media in learning, but studies that 

simultaneously examine its effects on mathematical concept understanding and learning independence of 

elementary school students are still limited. This study aims to analyze the effect of contextual learning media on 

mathematical concept understanding and learning independence of fifth-grade students. The study used a 

quantitative approach with a quasi-experimental pretest-posttest control group design. The study sample consisted 

of 50 fifth-grade students of SDN Keleyan 2 Socah, consisting of 25 students in the experimental class and 25 

students in the control class. The research instruments included a concept understanding test and a learning 

independence questionnaire. Data were analyzed using validity, reliability, normality, homogeneity, independent 

samples t-test, and effect size tests. The results showed that the average posttest conceptual understanding score 

in the experimental class was higher than the control class (81.36 vs. 66.96; p = 0.002; d = 0.945). The average 

posttest learning independence score in the experimental class was also higher than the control class (60.68 vs. 

46.72; p < 0.001; d = 1.356). Thus, contextual learning media effectively improved students' understanding of 

mathematical concepts and learning independence. These findings emphasize the importance of using media that 

are close to students' real experiences in learning mathematics in elementary schools. 
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INTRODUCTION 

Mathematics learning in elementary school is expected not only to train students to obtain 

correct answers, but also to develop a deep understanding of concepts and the capacity to learn 

independently. In mathematics education, conceptual understanding is a central indicator of 

meaningful learning because students are not merely required to memorize formulas or 

procedures, but to interpret mathematical symbols, connect representations, explain 

relationships among ideas, and apply those ideas in different situations (Hiebert & Carpenter, 

1992; National Council of Teachers of Mathematics, 2000; Hulyadi et al., 2024; O’Reilly et 

al., 2022). At the elementary level, this issue becomes especially important because 

mathematical concepts introduced in the early grades form the basis for later learning. Weak 

understanding at this stage often persists and affects students’ ability to learn more complex 

topics in subsequent grades. In parallel, learning independence is increasingly recognized as 

an essential educational outcome because students are expected to demonstrate initiative, self-

confidence, persistence, and responsibility in completing learning tasks (Paris & Paris, 2001; 
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Zimmerman, 2000; Zimmerman & Schunk, 2011). In the context of mathematics, conceptual 

understanding and learning independence are not separate qualities; rather, they tend to 

reinforce each other. Students who understand concepts more meaningfully are generally more 

capable of engaging in problem solving, while students with stronger self-regulation are more 

prepared to monitor their reasoning, manage their effort, and persist when facing difficulties 

(Butler & Winne, 1995; Pintrich, 2000; Schraw et al., 2006; Rivas et al., 2022). 

From a pedagogical perspective, one major challenge in elementary mathematics is that 

many concepts are often introduced in forms that are too abstract, procedural, and detached 

from the students’ lived experiences. Although mathematics is inseparable from everyday life, 

classroom practices frequently present it as a set of rules to be memorized rather than a 

meaningful way of interpreting situations. Boaler (1993) argued that context in mathematics 

learning is not an accessory element, but a crucial bridge that can make mathematical ideas 

more meaningful for students. Likewise, Boaler (1998) showed that when learning 

environments provide richer and more open contexts, students tend to develop broader and 

deeper mathematical understanding than when they are confined to closed, purely procedural 

tasks. This perspective is consistent with constructivist views of learning, which emphasize 

that knowledge is actively constructed through experience, interaction, and interpretation rather 

than passively received from the teacher (Dewey, 1938; Vygotsky, 1978; Jonassen, 1999). 

Thus, meaningful mathematics instruction at the elementary level should help students connect 

formal symbols and operations with concrete contexts that they can recognize, interpret, and 

manipulate (Hidayana & Lianingsih, 2025; Kaminski & Sloutsky, 2020). 

However, in practice, elementary mathematics instruction is still often dominated by 

teacher-centered explanation, repetitive exercises, and decontextualized examples. Under such 

conditions, students may learn to imitate procedures without fully understanding why those 

procedures work or how the concepts can be applied in practical situations. This problem is 

particularly important in Grade V whole-number learning. Whole numbers are often treated as 

basic and simple material, yet in fact they require students to compare magnitudes, order 

values, perform operations, interpret numerical relationships, and solve quantitative problems 

in context. The topic is therefore foundational, not trivial. If students fail to understand whole-

number concepts meaningfully, they may encounter continuing difficulties in arithmetic 

reasoning, problem solving, and later mathematical topics. Preliminary observations reported 

in this manuscript indicate that students at SDN Keleyan 2 Socah still experienced difficulty in 

understanding number operations and tended to be passive during mathematics lessons, 

showing limited initiative and low confidence when dealing with tasks independently . These 

classroom conditions suggest that the issue is not only cognitive but also behavioral and 

motivational: students are not simply failing to answer correctly, but are also not sufficiently 

engaged as active learners in constructing understanding. 

This problem becomes more serious when viewed from the perspective of learning 

independence. Learning independence does not emerge automatically; it develops when 

instructional environments provide opportunities for students to make decisions, regulate 

effort, monitor progress, and take responsibility for their learning processes (Zimmerman, 

2000; Winne, 1995; Loyens et al., 2008). In mathematics classrooms that remain highly 

teacher-directed, students often depend excessively on teacher explanation and external 

guidance. As a result, they may complete tasks only when instructed, hesitate to explore 

alternative solutions, and show limited confidence in working through unfamiliar problems. 

Paris and Paris (2001) emphasized that classrooms play a critical role in developing self-

regulated learning when instructional activities encourage students to plan, reflect, and evaluate 

their own work. Likewise, Mahayani et al. (2021) found that self-regulated learning positively 

affects mathematical conceptual understanding and self-confidence. Supriadi et al. (2021) also 

reported that learning designs that support self-regulation can improve conceptual 

understanding in mathematics. These findings indicate that efforts to improve mathematics 



Kusumadewi et al Contextual Media as a Strategy ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, April 2026. Vol. 14, No. 2 | 572 
 

learning quality in elementary school should not focus only on test performance, but also on 

how learning environments shape students’ independent engagement with mathematical ideas. 

One approach that has received sustained attention in the literature is contextual learning. 

Broadly, contextual learning seeks to connect instructional content with situations that are 

meaningful, familiar, and relevant to students’ real lives, so that knowledge is not learned in 

isolation from experience (Trianto, 2009; Lave & Wenger, 1991). In mathematics, contextual 

learning is particularly relevant because students often need concrete referents to make sense 

of abstract symbols and relationships. Prior studies have shown that contextual approaches can 

support student engagement and conceptual understanding. Hani et al. (2024), for example, 

found that contextual teaching and learning supported by animated video contributed positively 

to students’ mathematical conceptual understanding. Hidayat et al. (2023) also reported that 

contextual learning through digital platforms could improve students’ mathematical conceptual 

understanding. Halawa and Harefa (2024) further showed that a contextual teaching and 

learning model combined with discovery learning positively affected students’ mathematical 

problem-solving ability. Collectively, these studies support the argument that contextualization 

helps students perceive mathematics as meaningful rather than merely procedural (Hidayana 

& Lianingsih, 2025; Hulyadi et al., 2024; Muhali et al., 2025). 

Nevertheless, although previous studies are encouraging, the existing literature still 

leaves several important questions unresolved. First, much of the prior research has emphasized 

only one dominant outcome, such as learning achievement, conceptual understanding, 

motivation, or problem-solving ability. Fewer studies have examined, within a single 

intervention framework, how contextual media may simultaneously influence both conceptual 

understanding and learning independence. This is a significant limitation because in elementary 

mathematics these two outcomes are pedagogically interconnected. Students who are able to 

interpret and apply concepts meaningfully are more likely to participate actively and 

confidently, while students with greater independence are more likely to sustain effort and 

reflection during conceptual learning. Without examining both outcomes together, the 

literature provides only a partial account of how contextual interventions function in classroom 

practice. 

Second, the operationalization of contextual learning in prior studies has been highly 

varied, making the evidence difficult to compare directly. Some studies use general CTL 

models, others employ video-assisted media, digital modules, YouTube platforms, or 

contextual worksheets, while still others combine contextual learning with broader pedagogical 

strategies (Hani et al., 2024; Hidayat et al., 2023; Febriyanti et al., 2025; Halawa & Harefa, 

2024). This variation is important because contextual learning is not a single uniform 

intervention. A contextual approach delivered through broad classroom discussion is different 

from a contextual medium that is concrete, specific, reusable, and embedded in a highly 

familiar school environment. Therefore, even though the literature generally supports 

contextualization, it remains unclear what type of contextual support is most effective for 

improving both conceptual understanding and learning independence in elementary 

mathematics. In other words, what is already known is that contextual approaches can help; 

what is not yet sufficiently known is which contextual design works best, under what 

conditions, and through what pedagogical mechanism (Lubna et al., 2023; Muhali et al., 2025). 

Third, previous evidence has not sufficiently addressed highly localized and authentic 

micro-contexts drawn directly from students’ immediate school environment. Much contextual 

instruction uses broad “real-life examples,” but these examples are not always drawn from 

contexts students routinely encounter in their own daily school experience. This distinction 

matters. A context that is genuinely embedded in students’ lived environment may activate 

stronger familiarity, relevance, and cognitive anchoring than a context that is merely realistic 

in a general sense. In this study, the context is not generic; it is the actual school canteen price 

list used as a medium for learning whole numbers. This context is pedagogically significant 
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because it places mathematical activity within a numerical environment that students directly 

observe and potentially interact with in their daily school life. Students are not asked merely to 

imagine quantities; they are asked to interpret prices, compare values, calculate totals, 

determine differences, and estimate remaining amounts within a setting that is concrete, 

routine, and socially meaningful. Such a localized design has rarely been articulated as a 

distinct empirical contribution in previous studies. 

Based on those considerations, the novelty of this study lies not simply in “using 

contextual media,” because that claim alone would be too weak. Its novelty is located in the 

design of an original, school-canteen-based contextual medium for Grade V whole-number 

learning, and in the proposition that this medium operates through a more specific pedagogical 

mechanism than general CTL. First, the intervention is built from an authentic school-based 

numerical environment rather than from a generic or externally imposed real-life illustration. 

Second, the medium does not merely contextualize examples; it structures student activity 

around comparison, ordering, calculation, and decision-making tasks that require both 

conceptual processing and self-regulatory engagement. Third, the study does not treat 

conceptual understanding and learning independence as unrelated outcomes; instead, it 

positions them as interconnected indicators of mathematics learning quality within one 

intervention model. In this sense, the study contributes not only by testing effectiveness, but 

also by refining how contextual media can be conceptualized: not as a broad instructional label, 

but as a specific, situated, and pedagogically targeted medium. 

This study is therefore important in both theoretical and practical terms. Theoretically, it 

extends the literature on contextual mathematics learning by focusing on an authentic micro-

context and by integrating cognitive and self-regulatory outcomes within one empirical design. 

Practically, it provides evidence that may help teachers move beyond procedural instruction by 

using learning media that are closer to students’ daily realities and more likely to stimulate 

active engagement. In Grade V whole-number learning, such an intervention is particularly 

relevant because students are at a stage where they are transitioning from dependence on 

concrete support toward greater abstraction, yet still require familiar contexts to anchor 

meaning. If a localized contextual medium can strengthen both conceptual understanding and 

learning independence, then it offers a promising strategy for improving the quality of 

elementary mathematics instruction. 

Accordingly, this study aims to examine the effect of school-canteen-based contextual 

media on fifth-grade students’ conceptual understanding and learning independence in whole-

number learning. The study addresses two research questions: (1) Does the use of school-

canteen-based contextual media produce significantly higher conceptual understanding than 

conventional instruction? and (2) Does the use of school-canteen-based contextual media 

produce significantly higher learning independence than conventional instruction? Based on 

these questions, the hypotheses are formulated as follows: H1: Students who learn through 

school-canteen-based contextual media demonstrate significantly higher conceptual 

understanding than students who learn through conventional instruction. H2: Students who 

learn through school-canteen-based contextual media demonstrate significantly higher learning 

independence than students who learn through conventional instruction. Through these 

hypotheses, the study seeks to provide more precise empirical evidence on how a highly 

specific contextual medium may improve the quality of mathematics learning in elementary 

school. 

METHOD  

Research Methodology  

This research uses a quantitative methodology with a true experimental design using a 

pretest-posttest control group framework. This design was chosen because of its ability to 

provide a comparative analysis of the impact of the treatment on the variables being studied. 

The experimental group was given therapy using contextual learning media for mathematics, 
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while the control group continued to use the conventional teaching approach. The difference 

in learning outcomes between the two groups underlies the evaluation of the impact of 

contextual media on students' conceptual understanding and learning independence. This 

research was conducted through the following design. 

 

Figure 1. Research design of contextual learning 

Research Subjects 

The research population includes all students from grades 1 to 6 at Keleyan 2 Socah 

Elementary School, totaling 289 students. The research sample was determined from this 

population using a saturation sampling approach, where all eligible individuals from the 

population were directly included as the sample. All fifth-grade children were selected as 

research subjects according to their relevance to the study's objectives. The sample consists of 

50 students, divided into two classes: Class V-A as the experimental group and Class V-B as 

the control group, each consisting of 25 students. The sample selection involved all fifth-grade 

students without using a random approach, thus ensuring equal opportunity for participation 

among all children. The selection criteria are based on various academic factors, including the 

consistency of educational achievement and relatively similar cognitive development, a 

sufficient number of participants for division into experimental and control groups, as well as 

ease of access and management due to the use of existing classes. Sample selection, using these 

techniques and criteria, is practical and methodological, ensuring that the study results have 

strong validity and accurately reflect real-world conditions (Susetyo & Lie, 2025). 

Research Instruments 

The research instruments include concept understanding assessments and a learning 

independence questionnaire. The concept understanding test questions are designed according 

to elementary school curriculum indicators, evaluating students' ability to recognize, explain, 

and apply mathematical concepts. The learning independence questionnaire is constructed 

using a Likert scale, covering variables such as time management, learning initiative, self-

confidence, and accountability for learning outcomes. The content validity of the instrument is 

determined thru expert evaluation, while reliability is assessed using the Cronbach's Alpha 

coefficient to verify measurement consistency. 

Research Intervention  

This research intervention lasted for four weeks and consisted of twelve meetings, where 

the experimental group used contextual learning media specifically tailored for the fifth-grade 

elementary school natural numbers material. The medium consists of a list of food and drink 

prices available in the school canteen as follows: 



Kusumadewi et al Contextual Media as a Strategy ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, April 2026. Vol. 14, No. 2 | 575 
 

 

Figure 2. Menu prices for food and beverages at the school canteen 

Each simultaneous meeting plays an important role, starting with learning objectives that 

highlight the understanding of integer concepts and their application in everyday life, as well 

as enhancing students' independence in learning. Aperception is conducted by posing triggering 

questions related to students' experiences, providing them with a list of items and their prices 

in whole numbers, and then instructing them to calculate the total shopping cost, compare 

prices, arrange items from the cheapest to the most expensive, or determine the remaining 

funds. These questions assess conceptual understanding while simultaneously developing 

students' self-regulation skills in problem-solving. 

At the end of each session, the teacher and students collaboratively formulate conclusions 

and summaries that emphasize the importance of natural numbers as a vital tool for addressing 

real-world challenges, while simultaneously developing an independent and systematic 

learning approach. This approach places contextual media for integers as a tool for content 

understanding as well as a catalyst for enhancing learning independence. 

Data Collection Technique 

Data collection was carried out by administering pre-tests and post-tests to both groups. 

Pretest assesses the basic competencies of students and establishes equivalence between the 

experimental and control groups. Post-therapy tests were conducted after the therapy to 

evaluate the changes that had occurred. Test and questionnaire data were analyzed using IBM 

SPSS software version 27 for Windows. The analysis phase includes the assessment of validity, 

reliability, homogeneity, and normality. The homogeneity test evaluates the similarity of 

variances between groups, while the normality test assesses whether the data distribution meets 

the parametric assumptions. The independent sample t-test is used to analyze the hypothesis 

and identify significant differences between the experimental and control groups. The 

significance value obtained supports the findings regarding the impact of contextual learning 

media on students' conceptual understanding and learning independence. 

Data Analysis  

Data analysis in this study was conducted using various methodological techniques. The 

research instruments were initially assessed using tests of validity, reliability, homogeneity, 

and normality. Content validity is determined thru expert evaluation, while the reliability of 

the instrument is assessed using the Cronbach's Alpha coefficient, which indicates a 

satisfactory level of internal consistency. The Levene test is used to analyze the homogeneity 

of variances between groups, and the Kolmogorov–Smirnov test is used to assess the 

distribution of data. 

Pretest analysis was conducted using an independent sample t-test to confirm the absence of 

significant differences between groups before therapy was administered. The posttest study 

used an independent sample t-test, utilizing IBM SPSS software version 27, to determine 

significant differences between the experimental and control groups in conceptual 

understanding and learning independence. These findings provide an empirical basis for 
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assessing the effectiveness of contextual learning media in enhancing students' conceptual 

understanding and promoting learning independence in primary education. 

RESULTS AND DISCUSSION 

Results 

This study aims to investigate the impact of contextual learning media on the 

understanding of mathematical concepts and the independence of fifth-grade students at 

Keleyan 2 Socah Elementary School. The independent sample t-test analysis shows a 

significant difference between the experimental group using contextual media and the control 

group using conventional techniques, as indicated by the following statistical results: 

Table 1. Statistical analysis of average concept understanding scores of students 

 Class N Mean Std. Deviation Std. Error Mean 

Pretest Experiment Class 25 42.00 21.564 4.313 

Control Class 25 48.72 22.203 4.441 

Posttest Experiment Class 25 81.36 10.965 2.193 

Control Class 25 66.96 18.548 3.710 

Group statistical data shows that at the pretest stage, the average score of the 

experimental class (42.00) was lower compared to the control class (48.72), indicating that the 

initial understanding of mathematical concepts in the experimental class was quite lacking. 

After the intervention using contextual learning media, the experimental class showed a 

significant improvement, reaching an average posttest score of 81.36, compared to the control 

class score of 66.96. This difference indicates that contextual media is more effective in 

enhancing conceptual understanding compared to traditional teaching methods. The Table 2 

displays the results of the independent sample t-test. 

Table 2. The results of the independent sample t-test on the concept understanding variable 

Group 
Levene's  

F 

Levene's 

Sig. 
t df Sig.  

Mean 

Diff. 
SE 

95% CI 

Lower Upper 

Pretest Equal var. 

assumed 

.007 .936 -1.086 48 .283 -6.720 6.190 -19.166 5.726 

Equal var. not 

assumed 

  -1.086 47.959 .283 -6.720 6.190 -19.166 5.726 

Posttest Equal var. 

assumed 

9.193 .004 3.342 48 .002 14.400 4.309 5.735 23.065 

Equal var. not 

assumed 

  3.342 38.950 .002 14.400 4.309 5.683 23.117 

The findings of the t-test for the pretest revealed a significance value of 0.283 (>0.05), 

indicating no significant difference between the experimental group and the control group 

before the treatment. This criterion verifies that both groups have comparable initial abilities. 

Conversely, the posttest yielded a significance value of 0.002 (<0.05), indicating a substantial 

change between the two groups after the therapy. As a result, the application of contextual 

learning media has proven effective in enhancing students' understanding of mathematics 

learning. The effect size test on the concept understanding variable is as follows. 

Table 3. Results of the independent samples effect sizes test on the concept understanding variable 

Group Standardizera Point Estimate 
95% CI 

Lower Upper 

Pretest Cohen's d 21.886 -.307 -.863 .252 

Hedges' correction 22.235 -.302 -.850 .248 

Glass's delta 22.203 -.303 -.860 .261 

Posttest Cohen's d 15.236 .945 .355 1.526 

Hedges' correction 15.479 .930 .350 1.502 

Glass's delta 18.548 .776 .174 1.365 
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The effect size results provide a summary of the magnitude of the intervention's impact. 

In the pretest, the Cohen’s d value of -0.307 was classified as low, indicating that the initial 

difference between the groups could be ignored. In the posttest, the Cohen’s d value of 0.945 

was categorized as substantial, indicating that the intervention significantly improved 

conceptual understanding. Hedges' adjustment (0.930) and Glass' delta (0.776) further 

reinforce the idea that the impact of the intervention is categorized as moderate to large, thus 

proving that contextual learning media not only succeeded statistically but also significantly 

improved the quality of students' conceptual understanding. The findings of the independent 

sample t-test for the hypothesis test on learning independence are as follows. 

Table 4. Standard Statistical Analysis of Mean Student Learning Independence Scores 

Class N Mean Std. Deviation Std. Error Mean 

Pretest Experiment Class 25 33.68 7.273 1.455 

Control Class 25 26.96 8.488 1.698 

Posttest Experiment Class 25 60.68 8.158 1.632 

Control Class 25 46.72 12.054 2.411 

The results of the descriptive analysis show that during the pretest stage, the experimental 

group achieved an average learning independence score of 33.68, while the control group 

achieved an average score of 31.12. The difference was minimal, so the initial conditions of 

both groups can be considered almost equivalent. At the posttest stage, the experimental class 

showed a significant improvement, reaching an average score of 60.68, while the control class 

only reached 46.72. This shows that the intervention given to the experimental group was more 

effective in improving learning independence compared to the one given to the control group. 

The results of the independent sample t-test are shown in the Table 5.  

Table 5. Results of the independent sample t-test on the variable of learning independence 

Group 
Levene's  

F 

Levene's 

Sig. 
t df Sig. 

Mean 

Diff. 
SE 

95% CI 

Lower Upper 

Pretest Equal var. 

assumed 

4.209 .046 1.059 48 .295 2.560 2.417 -2.299 7.419 

Equal var. 

not assumed 
  

1.059 44.615 .295 2.560 2.417 -2.309 7.429 

Posttest Equal var. 

assumed 

2.902 .095 4.796 48 .000 13.960 2.911 8.107 19.813 

Equal var. 

not assumed 
  

4.796 42.175 .000 13.960 2.911 8.086 19.834 

The t-test conducted at the pretest stage yielded a t-value of 1.059 with a significance 

level of p = 0.295 (> 0.05), indicating no significant difference between the experimental group 

and the control group before the treatment. As a result, both groups can be considered to have 

very similar initial conditions. On the other hand, in the posttest phase, the t-value increased to 

4.796 with a significance level of p < 0.001. The results show a significant difference between 

the experimental group and the control group posttest, leading to the conclusion that the 

intervention effectively promotes learning independence. The effect size test on the learning 

independence variable is as follows. 

Table 6.  Results of the effect size test for the variable of learning independence 

Group Standardizera Point Estimate 
95% CI 

Lower Upper 

Pretest Cohen's d 8.544 .300 -.259 .856 

Hedges' correction 8.681 .295 -.255 .842 

Glass's delta 9.649 .265 -.297 .822 

Posttest Cohen's d 10.292 1.356 .734 1.968 
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Group Standardizera Point Estimate 
95% CI 

Lower Upper 

Hedges' correction 10.456 1.335 .722 1.937 

Glass's delta 12.054 1.158 .506 1.792 

The results of the effect size test provide a summary of the magnitude of the change 

between the two groups being tested. During the pretest phase, a Cohen’s d value of 0.300 

categorized the effect as small, indicating that the initial difference between the groups was 

minor. At the posttest stage, the Cohen’s d value significantly increased to 1.356, categorizing 

it as very large, which indicates that the therapy produced a statistically significant difference 

and had a substantial and significant effect on improving students' learning independence. 

Discussion 

Research findings indicate that before the intervention, the experimental class had a 

lower understanding of mathematical concepts compared to the control class. After the 

implementation of contextual learning media, the experimental class showed a significant 

improvement, achieving an average posttest score of 81.36, which is in stark contrast to the 

control class that only reached a score of 66.96. The t-test showed no significant difference at 

the pretest stage (p = 0.283), indicating that the initial conditions of both groups were the same. 

In contrast, at the posttest phase, a significant difference was observed (p = 0.002), indicating 

that contextual media effectively improved conceptual knowledge.  

The results shows that the experimental class increased from a pretest mean of 42.00 to 

a posttest mean of 81.36, while the control class increased from 48.72 to 66.96. Panel B 

indicates that there was no significant baseline difference at pretest (mean difference = -6.720; 

p = 0.283; 95% CI [-19.166, 5.726]), but a significant advantage emerged for the experimental 

class at posttest (mean difference = 14.400; p = 0.002; 95% CI [5.735, 23.065]). Panel C shows 

negligible pretest effect sizes, whereas posttest effect sizes were large, with Cohen’s d = 0.945, 

Hedges’ g = 0.930, and Glass’s delta = 0.776, indicating that contextual media had a substantial 

positive effect on students’ conceptual understanding. The implementation of contextual 

learning media has a positive and effective impact in fostering conceptual understanding of 

mathematics as described in Figure 3. 

 
Figure 3. Combines the descriptive, inferential, and practical effect results of students’ concept 

understanding in the experimental and control classes. 
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Figure 3 provides a more robust interpretation of the effectiveness of contextual media 

because it integrates descriptive results, inferential evidence, and practical effect estimates into 

a single display. The figure shows that the experimental class started from a slightly lower 

baseline than the control class, with a pretest mean of 42.00 compared to 48.72, yet after the 

intervention the experimental class achieved a substantially higher posttest mean of 81.36, 

whereas the control class reached only 66.96. This pattern is important because it indicates that 

the contextual intervention did not merely preserve an existing advantage, but accelerated 

conceptual growth in a group that initially appeared less prepared. Substantively, this suggests 

that contextual media can function as a compensatory instructional support, helping learners 

move beyond procedural responses toward deeper conceptual engagement. This interpretation 

is consistent with the view that conceptual understanding in mathematics requires students not 

only to obtain correct answers, but also to interpret symbols, connect representations, explain 

relationships, and apply ideas meaningfully across situations (Hiebert & Carpenter, 1992; 

Kholid et al., 2021). 

The inferential panel of Figure 3 further strengthens this conclusion. At pretest, the 

difference between groups was not statistically significant, with p = 0.283 and a 95% 

confidence interval ranging from -19.166 to 5.726, indicating that the initial difference fell 

within ordinary sampling variation. At posttest, however, the mean difference increased to 

14.400 with p = 0.002 and a 95% confidence interval from 5.735 to 23.065, showing that the 

superiority of the experimental class after treatment was statistically robust. Thus, the 

advantage of the experimental class cannot be reduced to random fluctuation. Rather, Figure 3 

suggests that contextual media contributed to a measurable shift in mathematical 

understanding. In this respect, the result aligns with prior evidence showing that contextual 

learning environments support conceptual growth more effectively than decontextualized or 

purely procedural instruction (Boaler, 1993, 1998; Hani et al., 2024; Hidayat et al., 2023). 

The practical significance of the intervention is especially visible in the effect size panel. 

The pretest effect sizes were negligible and slightly negative, with Cohen’s d = -0.307, Hedges’ 

correction = -0.302, and Glass’s delta = -0.303, confirming the absence of a meaningful 

baseline advantage in the experimental class. In contrast, the posttest effect sizes increased 

markedly, with Cohen’s d = 0.945, Hedges’ correction = 0.930, and Glass’s delta = 0.776. The 

convergence of these indices is important because it shows that the effect is not dependent on 

a single metric. Cohen’s d and Hedges’ correction both indicate a large practical effect, while 

Glass’s delta remains moderately large, suggesting that the intervention produced not only 

statistical significance but also substantial educational impact in classroom terms. This 

supports the argument that contextual media improved students’ conceptual understanding in 

a way that is meaningful for instructional practice, not merely detectable through hypothesis 

testing. 

Pedagogically, this result is plausible because the intervention was grounded in an 

authentic school canteen price list, not in abstract numerical exercises detached from students’ 

daily experiences. Students were asked to compare prices, calculate totals, order values, 

determine differences, and estimate remaining amounts using a context they encountered in 

everyday school life. Such a design is likely to have strengthened conceptual understanding 

because it helped students attach mathematical meaning to familiar situations. This 

interpretation is strongly supported by constructivist perspectives, which emphasize that 

knowledge is actively built through experience, interaction, and interpretation rather than 

passively received from the teacher (Dewey, 1938; Vygotsky, 1978; Jonassen, 1999). It is also 

consistent with Boaler’s argument that context serves as a bridge that makes mathematical 

ideas more meaningful, as well as with Kaminski and Sloutsky’s finding that contextualized 

materials can improve elementary students’ mathematical learning. More recent evidence 

likewise indicates that contextual learning can enhance mathematical literacy, conceptual 
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understanding, and problem solving when students engage with meaningful and recognizable 

situations (Hidayana & Lianingsih, 2025; Halawa & Harefa, 2024). 

Another critical implication is that Figure 3 should not be interpreted only as evidence of 

cognitive improvement, but also as an indirect sign of stronger student engagement. The 

manuscript itself positions conceptual understanding and learning independence as 

pedagogically interconnected outcomes, arguing that students who understand concepts more 

meaningfully are more likely to participate actively and confidently, while students with 

stronger self regulation are more likely to sustain effort and reflection during learning. This 

claim is supported by prior literature showing that self regulated learning environments foster 

mathematical conceptual understanding, self confidence, and more persistent engagement with 

academic tasks (Paris & Paris, 2001; Zimmerman, 2000; Mahayani et al., 2021; Supriadi et al., 

2021). In a similar vein, Merawan et al. (2021) reported that contextual teaching and learning 

supports self regulated learning, which suggests that the present intervention may have worked 

not only by making content more concrete, but also by reorganizing classroom participation 

from passive reception to more active and self directed mathematical reasoning. 

The present findings also extend earlier studies in an important way. Previous research 

has shown that contextual learning supported by animation media improves mathematical 

conceptual understanding, that contextual learning through digital platforms enhances 

mathematical concept mastery, and that contextual teaching combined with discovery learning 

improves mathematical problem solving (Hani et al., 2024; Hidayat et al., 2023; Halawa & 

Harefa, 2024). However, as noted in the manuscript, much of the earlier literature focused on 

only one dominant outcome or relied on broader contextual formats such as videos, digital 

modules, or online platforms. In contrast, this study demonstrates that a highly localized and 

school based contextual medium can simultaneously produce strong cognitive benefits within 

elementary mathematics instruction. Therefore, Figure 3 does not merely confirm previous 

findings, but refines them by showing that contextualization becomes especially powerful 

when it is embedded in a concrete micro context that students directly recognize and regularly 

experience. 

Even so, a critical reading of Figure 3 still requires caution. The study involved only 50 

students from a single elementary school and used intact classes rather than randomized 

assignment, so the findings should be generalized carefully. In addition, the experimental class 

started from a lower pretest mean than the control class, which might superficially suggest a 

catch up pattern. However, this alternative explanation is weakened by the non significant 

pretest difference, the confidence interval crossing zero at pretest, and the large posttest effect 

sizes. Accordingly, although Figure 3 does not provide universal proof for all educational 

contexts, it offers strong evidence that school canteen based contextual media can substantially 

improve fifth grade students’ mathematical conceptual understanding in the setting examined 

in this study. 

The analysis of the learning independence variable shows that the initial conditions of 

both groups are comparable, with an average pretest score of 33.68 for the experimental group 

and 31.12 for the control group. The t-test conducted at the pretest stage yielded p = 0.295 

(>0.05), indicating no significant difference before the therapy. After the intervention, the 

experimental group showed a significant improvement, reaching an average posttest score of 

60.68, while the control group only reached a score of 46.72. The t-test conducted during the 

posttest phase revealed p < 0.001, indicating a significant difference between the two groups 

after the therapy. A substantial effect size (Cohen’s d = 1.356) indicates that the intervention 

significantly improved students' learning independence. The results of this study are relevant 

when compared to previous research findings. Febriyanti et al. (2025) found that the use of 

Contextual Learning makes students more motivated and able to learn independently. Hidayat 

et al. (2023) found that the independent learning approach positively impacts students' 

understanding of mathematical concepts and their self-confidence. The paradigm of self-
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directed learning states that active engagement enhances students' ability to autonomously 

navigate their learning processes (Henschel et al., 2022). These findings can theoretically be 

explained using the self-directed learning framework, where active participation in significant 

events enhances intrinsic motivation and students' ability to autonomously manage their 

learning processes (Wei et al., 2023). Students who use contextual media are more motivated 

to participate actively, whereas those in the control group show passivity due to the teacher-

centered learning approach (Halawa & Harefa, 2024). 

This research shows that contextual learning media effectively enhances two important 

features in mathematics education: conceptual understanding and learning independence. 

These findings reinforce previous studies by demonstrating that contextual media not only 

helps students understand abstract topics but also encourages greater independence in their 

learning. This aligns with the research objectives mentioned in the introduction, which is to 

investigate the influence of contextual media on the quality of mathematics education in 

elementary schools. This study contributes theoretically by enriching the literature on context-

based learning and practically by offering recommendations that the incorporation of 

contextual media in pedagogy can effectively enhance the quality of mathematics education in 

elementary schools. 

CONCLUSION  

This study uses an independent sample T-test for concept understanding, yielding a 

significance value of 0.002 (< 0.05), and an independent sample T-test for learning 

independence, yielding a significance value of 0.000 (< 0.05). Therefore, it can be concluded 

that there is a significant gap in the use of contextual learning media related to concept 

understanding and learning independence among Grade V students at Keleyan 2 Socah 

Elementary School. At Keleyan 2 Socah Elementary School, the use of contextual learning 

media has a major impact on students' understanding and ability to independently solve 

arithmetic problems. Teachers should regularly incorporate contextual learning materials into 

their mathematics lessons. 

This research has a limited scope as it was conducted only on elementary school students 

in one institution, focusing on the subject of mathematics. Currently, these results cannot be 

applied to other levels of education or other fields of research. External factors, such as teacher 

readiness, facility accessibility, and classroom atmosphere, may affect the effectiveness of 

contextual learning media. 

Suggestions for future research include expanding investigations to secondary and higher 

education levels, as well as other domains such as language, arts, or social sciences. 

Interdisciplinary and cross-level research will enhance knowledge about the potential of 

contextual learning media as a flexible and novel teaching methodology. 

RECOMMENDATION 

This study shows that contextual learning media effectively enhances students' 

conceptual understanding and learning independence. Therefore, it is recommended that future 

research focus on the development of more creative and interactive learning media, particularly 

contextual media designed to align with students' characteristics and learning needs. 

Subsequent studies should investigate the long-term effects of contextual media on educational 

outcomes, motivation, and students' self-regulation abilities. Additionally, educator training 

and institutional support are crucial for the successful integration of digital media into 

classroom learning methodologies. Factors such as inadequate technical infrastructure, 

educators' digital skills, and students' access to learning devices must also be considered in 

implementation and future research. 

ACKNOWLEDGMENTS  

The author expresses deep appreciation to the academic advisor for their assistance, constructive criticism, and 

unwavering support throughout the study process. His commitment and expertise have substantially contributed 

to the achievement of our research. Thanks are also extended to SDN Keleyan 2 for their permission and assistance 



Kusumadewi et al Contextual Media as a Strategy ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, April 2026. Vol. 14, No. 2 | 582 
 

during the data collection process. Collaboration between teachers and students is very important for the smooth 

execution of the research. The author expresses gratitude to Dr. Soetomo University for the academic resources, 

conducive learning environment, and institutional support that facilitated the successful completion of this 

research. The author hopes that the findings of this research can improve educational methods, particularly in the 

teaching of mathematics in elementary schools. 

FUNDING INFORMATION  

This research received no external funding 

AUTHOR CONTRIBUTIONS STATEMENT 

Name of Author C M So Va Fo I R D O E Vi Su P Fu 

Tri Cahyani Kusumadewi ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓    ✓ ✓ 

Muhajir ✓ ✓  ✓ ✓ ✓  ✓  ✓ ✓ ✓  ✓ 
Nuril Huda ✓ ✓  ✓   ✓    ✓ ✓ ✓ ✓ 

Yuni Hanifah ✓   ✓  ✓ ✓  ✓ ✓    ✓ 

CONFLICT OF INTEREST STATEMENT 

Authors state no conflict of interest. 

INFORMED CONSENT 

We have obtained informed consent from all individuals included in this study. 

REFERENCES 

Boaler, J. (1993). The role of contexts in the mathematics classroom: Do they make 

mathematics more “real”? For the Learning of Mathematics, 13(2), 12–17. 

Boaler, J. (1998). Open and closed mathematics: Student experiences and understandings. 

Journal for Research in Mathematics Education, 29(1), 41–62. 

https://doi.org/10.2307/749717 

Butler, D. L., & Winne, P. H. (1995). Feedback and self-regulated learning: A theoretical 

synthesis. Review of Educational Research, 65(3), 245–281. 

https://doi.org/10.3102/00346543065003245 

Dewey, J. (1938). Experience and education. Macmillan. 

Febriyanti, A., Sari, P. M., Agustin, R., & Wahidah, N. I. (2025). Desain e-modul pembelajaran 

matematika berbasis kontekstual untuk meningkatkan pemahaman konsep siswa. 

TrigonTech: Jurnal Teknologi Inovasi Pembelajaran Matematika, 2(1). 

https://jurnal.unulampung.net/index.php/TrigonTech 

Halawa, S. L., & Harefa, D. (2024). The influence of contextual teaching and learning-based 

discovery learning models on students’ mathematical problem-solving abilities. AFORE: 

Jurnal Pendidikan Matematika, 4(1). https://jurnal.uniraya.ac.id/index.php/Afore 

Hani, A., Ermiana, I., & Fauzi, A. (2024). Pengaruh model pembelajaran contextual teaching 

and learning (CTL) berbantuan video animasi terhadap pemahaman konsep matematika 

peserta didik. Journal of Classroom Action Research, 6(2). 

https://doi.org/10.29303/jppipa.v6i2.7823 

Henschel, L., Kügler, D., & Reuter, M. (2022). FastSurferVINN: Building resolution-

independence into deep learning segmentation methods: A solution for HighRes brain 

MRI. NeuroImage, 251, Article 118933. 

https://doi.org/10.1016/j.neuroimage.2022.118933 

Hidayana, R. A., & Lianingsih, N. (2025). Contextual learning as a means to improve 

elementary school students’ mathematical literacy skills. International Journal of Ethno-

Sciences and Education Research, 5(2), 46–50. https://doi.org/10.46336/ijeer.v5i2.935 

Hidayat, A. E. F., Nuraida, I., & Ali, S. (2023). Pentingnya pembelajaran kontekstual melalui 

platform YouTube terhadap peningkatan pemahaman konsep matematis siswa. Jurnal 

Perspektif, 7(1), 61. https://doi.org/10.15575/jp.v7i1.205 

Hiebert, J., & Carpenter, T. P. (1992). Learning and teaching with understanding. In D. A. 

Grouws (Ed.), Handbook of research on mathematics teaching and learning (pp. 65–97). 

Macmillan. 

https://doi.org/10.2307/749717
https://doi.org/10.3102/00346543065003245
https://jurnal.unulampung.net/index.php/TrigonTech
https://jurnal.uniraya.ac.id/index.php/Afore
https://doi.org/10.29303/jppipa.v6i2.7823
https://doi.org/10.1016/j.neuroimage.2022.118933
https://doi.org/10.46336/ijeer.v5i2.935
https://doi.org/10.15575/jp.v7i1.205


Kusumadewi et al Contextual Media as a Strategy ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, April 2026. Vol. 14, No. 2 | 583 
 

Hulyadi, H., Bayani, F., Ferniawan, Rahmawati, S., Liswijaya, Wardani, I. K., & Swati, N. N. 

S. (2024). Meeting 21st-century challenges: Cultivating critical thinking skills through a 

computational chemistry-aided STEM project-based learning approach. International 

Journal of Contextual Science Education, 2(1), 20–27. 

https://doi.org/10.29303/ijcse.v2i1.609 

Jonassen, D. H. (1999). Designing constructivist learning environments. In C. M. Reigeluth 

(Ed.), Instructional-design theories and models: A new paradigm of instructional theory 

(Vol. 2, pp. 215–239). Lawrence Erlbaum Associates. 

Kaminski, J. A., & Sloutsky, V. M. (2020). The use and effectiveness of colorful, 

contextualized, student-made material for elementary mathematics instruction. 

International Journal of STEM Education, 7(1), Article 6. 

https://doi.org/10.1186/s40594-019-0199-7 

Kholid, M. N., Imawati, A., Swastika, A., Maharani, S., & Pradana, L. N. (2021). How are 

students’ conceptual understanding for solving mathematical problem? Journal of 

Physics: Conference Series, 1776(1). https://doi.org/10.1088/1742-6596/1776/1/012018 

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. 

Cambridge University Press. https://doi.org/10.1017/CBO9780511815355 

Loyens, S. M. M., Magda, J., & Rikers, R. M. J. P. (2008). Self-directed learning in problem-

based learning and its relationships with self-regulated learning. Educational Psychology 

Review, 20(4), 411–427. https://doi.org/10.1007/s10648-008-9082-7 

Lubna, Suhirman, & Prayogi, S. (2023). Evaluation of STEM students’ critical thinking in 

terms of cognitive style through problem-based distance learning. Journal of Education 

and E-Learning Research, 10(3), 557–568. 

Mahayani, N. P. L., Astawa, I. W. P., & Suharta, I. G. P. (2021). Self-regulated learning model 

affects students’ mathematical conceptual understanding and self-confidence in terms of 

cognitive styles. Journal of Educational Research and Evaluation, 5, 1–8. 

https://ejournal.undiksha.ac.id/index.php/JERE 

Merawan, C. T., Hajidin, & Duskri, M. (2021). Self-regulated learning through contextual 

teaching and learning (CTL) approach. Journal of Physics: Conference Series, 1882(1). 

https://doi.org/10.1088/1742-6596/1882/1/012087 

Muhali, M., Hulyadi, H., Khaeruman, K., Gargazi, G., & Azmi, I. (2025). Identifying analytical 

thinking skills in forestry students: Understanding climate change awareness in the 21st 

century context. Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika 

dan IPA IKIP Mataram, 13(2), 283–293. https://doi.org/10.33394/j-ps.v13i2.13644 

National Council of Teachers of Mathematics. (2000). Principles and standards for school 

mathematics. National Council of Teachers of Mathematics. 

O’Reilly, C., Devitt, A., & Hayes, N. (2022). Critical thinking in the preschool classroom: A 

systematic literature review. Thinking Skills and Creativity, 46, Article 101110. 

https://doi.org/10.1016/j.tsc.2022.101110 

Paris, S. G., & Paris, A. H. (2001). Classroom applications of research on self-regulated 

learning. Educational Psychologist, 36(2), 89–101. 

https://doi.org/10.1207/S15326985EP3602_4 

Pintrich, P. R. (2000). The role of goal orientation in self-regulated learning. In M. Boekaerts, 

P. R. Pintrich, & M. Zeidner (Eds.), Handbook of self-regulation (pp. 451–502). 

Academic Press. 

Rivas, S. F., Saiz, C., & Ossa, C. (2022). Metacognitive strategies and development of critical 

thinking in higher education. Frontiers in Psychology, 13. 

https://doi.org/10.3389/fpsyg.2022.913219 

Schraw, G., Crippen, K. J., & Hartley, K. (2006). Promoting self-regulation in science 

education: Metacognition as part of a broader perspective on learning. Research in 

Science Education, 36(1–2), 111–139. https://doi.org/10.1007/s11165-005-3917-8 

https://doi.org/10.29303/ijcse.v2i1.609
https://doi.org/10.1186/s40594-019-0199-7
https://doi.org/10.1088/1742-6596/1776/1/012018
https://doi.org/10.1017/CBO9780511815355
https://doi.org/10.1007/s10648-008-9082-7
https://ejournal.undiksha.ac.id/index.php/JERE
https://doi.org/10.1088/1742-6596/1882/1/012087
https://doi.org/10.33394/j-ps.v13i2.13644
https://doi.org/10.1016/j.tsc.2022.101110
https://doi.org/10.1207/S15326985EP3602_4
https://doi.org/10.3389/fpsyg.2022.913219
https://doi.org/10.1007/s11165-005-3917-8


Kusumadewi et al Contextual Media as a Strategy ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, April 2026. Vol. 14, No. 2 | 584 
 

Supriadi, N., Sunarto, S., Oktaviana, P., & Putra, F. G. (2021). Mathematical concept 

understanding ability and self-regulated learning: The effect of quick on the draw 

strategy. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 10(1), 146. 

https://doi.org/10.24127/ajpm.v10i1.3173 

Susetyo, B., & Lie, A. (2025). Quality indicators of vocational schools: Partial least squares-

SEM for small sample. MethodsX, 15, Article 103620. 

https://doi.org/10.1016/j.mex.2025.103620 

Trianto. (2009). Mendesain model pembelajaran inovatif-progresif: Konsep, landasan, dan 

implementasinya pada kurikulum tingkat satuan pendidikan (KTSP). Kencana. 

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. 

Harvard University Press. 

Wei, J., Wei, J., Tay, Y., Tran, D., Webson, A., Lu, Y., Chen, X., Liu, H., Huang, D., Zhou, 

D., & Ma, T. (2023). Larger language models do in-context learning differently. arXiv. 

http://arxiv.org/abs/2303.03846 

Winne, P. H. (1995). Inherent details in self-regulated learning. Educational Psychologist, 

30(4), 173–187. https://doi.org/10.1207/s15326985ep3004_2 

Zimmerman, B. J. (2000). Attaining self-regulation: A social cognitive perspective. In M. 

Boekaerts, P. R. Pintrich, & M. Zeidner (Eds.), Handbook of self-regulation (pp. 13–39). 

Academic Press. 

Zimmerman, B. J., & Schunk, D. H. (Eds.). (2011). Handbook of self-regulation of learning 

and performance. Routledge. 

 

https://doi.org/10.24127/ajpm.v10i1.3173
https://doi.org/10.1016/j.mex.2025.103620
http://arxiv.org/abs/2303.03846
https://doi.org/10.1207/s15326985ep3004_2

