
Smart: Journal of Multidisciplinary Educational  ISSN 3025-3497 

Vol. 3, No. 2, 2025, pp. 137 ~ 146 

Open Acces: https://doi.org/10.61677/smart.v3i2.588 

 This is an open access article under the CC BY-SA 4.0.                             

Copyright ©2025 by Smart: Journal of Multidisciplinary Educational. Published by Fahr Publishing. 137 

 

CONTEXTUAL APPROACH IN MATHEMATICS LEARNING FOR 

ELEMENTARY SCHOOL CHILDREN 

 

Herna1, Sainab2* 
 

1Pendidikan Matematika, Universitas Sulawesi Barat, Indonesia 
2Pendidikan Biologi, Universitas Sulawesi Barat, Indonesia 

hernamated@unsulbar.ac.id1, sainab@unsulbar.ac.id2* 

*Corresponding author  
  Received October 21, 2025; Revised November 8, 2025; Accepted November 26, 2025; Published November 30, 2025 

 

 

ABSTRACT  

This study aims to investigate the implementation of a contextual teaching and learning (CTL) 

approach in elementary mathematics education by integrating real-life contexts, multimedia, and 

teacher scaffolding to enhance students’ conceptual understanding, reasoning, and 

communication skills. Employing a literature review method, the research systematically analyzes 

findings from peer-reviewed journals published within the last five years, focusing on empirical 

studies related to contextual-based mathematics instruction. The review reveals that CTL 

significantly improves student engagement, motivation, and problem-solving abilities when 

mathematical tasks are meaningfully connected to everyday life. Furthermore, the study identifies 

critical implementation variables—such as teacher readiness, instructional media, classroom 

size, and access to technology—that moderate the effectiveness of contextual strategies. The 

novelty of this research lies in its synthesis of CTL, multimedia, and differentiated instruction, 

offering a scalable instructional model tailored to varied learner needs and classroom contexts. 

It also highlights the role of teacher facilitation and digital tools as key enablers in delivering 

impactful contextual learning experiences. The study concludes that contextualized mathematics 

instruction, when designed and implemented thoughtfully, holds strong potential to make 

mathematics more meaningful, inclusive, and sustainable for elementary students. These findings 

offer valuable insights for educators, policymakers, and curriculum developers seeking to 

promote student-centered, context-aware mathematics education. 

Keywords: Contextual teaching and learning, elementary mathematics, multimedia, student 

engagement, teacher scaffolding 

 

  

INTRODUCTION  

In elementary mathematics education, a contextual approach emphasizes linking 

mathematical concepts with students' real-life experiences to enhance meaning and 

relevance. This pedagogy aligns with the broader theory of constructivism, wherein 

learners actively construct their understanding by connecting new ideas to existing 

knowledge frameworks (Piaget, 1952; Vygotsky, 1978). Recent empirical findings 

indicate that when students see mathematics embedded in familiar contexts, they 

demonstrate deeper conceptual understanding and greater motivation (Triyanto, 2022). A 

prime example is research showing that the implementation of the contextual teaching 

and learning (CTL) model significantly improved students’ motivation and mathematics 

achievement over traditional teaching methods. Thus, contextualising mathematics tasks 
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helps students go beyond rote computation to meaningful problem‐solving anchored in 

everyday life situations. 

Moreover, the contextual approach fosters higher‐order thinking by encouraging 

students to explore, reason, and reflect on mathematical ideas as they relate to their 

environment. For instance, a systematic review found that interactive multimedia 

integrated with CTL approaches improved elementary students’ engagement, motivation, 

and understanding of mathematical concepts by grounding tasks in realistic scenarios. In 

this way, the contextual approach supports the shift from passive reception of procedures 

toward active sense‐making, galvanising students’ interest and paving the way for 

lifelong mathematical thinking. By situating mathematics within meaningful contexts, 

teachers create learning experiences that are both cognitively rich and relevant to 

students’ lives. 

In recent studies, a persistent issue in implementing contextual mathematics 

teaching is the limited integration of authentic real-life contexts into structured learning 

tasks, which leads to superficial connections rather than deep conceptual understanding. 

For example, research indicates that although teachers attempt to use real-world 

problems, many questions remain formulaic or disconnected from students’ lived 

experiences, thereby reducing the meaningfulness of the learning process (Millah, 2025). 

Additionally, there appears to be insufficient teacher preparation and resource support for 

designing tasks that genuinely reflect students’ environments, resulting in weak student 

engagement and minimal transfer of skills beyond the classroom (Inganah, 2023). 

Moreover, studies highlight the uneven distribution of student collaboration and 

reflection in contextual-based activities, meaning some students remain passive despite 

the method’s intention to foster active learning (Pratiwi, 2024). Consequently, while the 

contextual approach holds promise, these prevailing gaps undermine its full potential in 

elementary mathematics instruction. 

Despite the increasing number of studies on contextual approaches such as the 

Contextual Teaching and Learning (CTL) model in elementary mathematics, many 

investigations remain limited to short-term interventions and cognitive outcomes (e.g., 

achievement scores) while neglecting longitudinal effects, such as retention of 

knowledge, transfer to novel contexts, or students’ sustained engagement over time. 

Nuraeni et al. (2025) noted this limitation in their work on CTL with instructional video 

support, pointing out that “the duration was insufficient to capture the long-term effects 

of video integration in CTL.” Moreover, the variation in student prior ability and 

classroom heterogeneity is often treated as a covariate rather than a central variable of 

interest, leaving a gap in understanding how contextual methods perform for different 

student ability levels or how scaffolding might need to be differentiated. Nuraeni et al. 

(2025) highlighted that though prior ability was significant, the interaction with treatment 

was not significantly explored. In addition, while many studies report positive results in 

ideal or small‐scale settings, there is a lack of research in diverse real-world classroom 

contexts, including under-resourced schools, varied cultural settings, or inclusive 

classrooms, which limits generalisability of findings. Insufficient attention to teacher 
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readiness, resource constraints, and fidelity of implementation further compounds the gap 

between research evidence and scalable practice. Overall, although CTL and similar 

contextual methods show promise, the existing literature leaves unanswered questions 

regarding durability, equity of effect across learners, and scalability in authentic school 

settings. 

Another research gap concerns the holistic outcomes of contextual mathematics 

instruction—namely, although many studies measure achievement, fewer investigate 

student attitudes, self-regulation, metacognitive skills, or mathematical reasoning and 

communication as primary outcomes. For example, Tamamal et al. (2025) in their 

systematic review on problem-based learning (PBL) in elementary mathematics noted 

that while cognitive outcomes improved, the long-term effect on teacher professional 

development, classroom culture, and student agency was under-explored. Furthermore, 

the role of teacher beliefs, professional development, and the institutional environment 

in mediating the effectiveness of contextual approaches remains under‐investigated. The 

literature often treats the method as a black box, with little examination of how teacher 

facilitation, classroom discourse, or student collaboration impact outcomes. Third, there 

is scarce integration of technology-mediated contextual learning (such as video, 

simulations, or digital contextual tasks) in elementary mathematics research, especially 

within local cultural contexts. Nuraeni et al. (2025) flagged this as an emerging area but 

noted limited empirical work. Hence, future research must broaden outcome measures, 

explore implementation mechanisms, and adapt contextual pedagogies to digital and 

culturally diverse environments. 

This study advances the field of elementary mathematics education by developing 

a contextually-anchored instructional model that explicitly links students’ everyday 

experiences with mathematical problem types, thereby addressing an area where previous 

research has largely remained descriptive or short-term (Amalia et al., 2024). By 

integrating interactive multimedia within a context-rich framework, it builds on recent 

findings indicating that technology-enhanced contextual tasks enhance engagement and 

conceptual understanding (Pratiwi, 2024). Unlike earlier interventions that focused on 

isolated skills, this research examines the sustained impact of contextual tasks on 

students’ mathematical reasoning and communication over an entire semester, thus 

responding to calls for longitudinal evidence (Nuraeni et al., 2025). Furthermore, it 

incorporates teacher scaffolding as a mediating variable, allowing for investigation into 

how educator practices influence the success of contextual mathematics learning—an 

element under-examined in existing literature. The combination of multimedia, teacher 

scaffolding, and authentic context positions this study to make a meaningful contribution 

to both theory and practice in elementary mathematics learning. 

The primary objective of this study is to evaluate the effectiveness of a contextual 

teaching and learning (CTL) model augmented by interactive multimedia and teacher 

scaffolding in improving elementary school students’ mathematical reasoning, 

communication, and problem‐solving skills within real‐life contexts. Additionally, the 

study aims to determine how teacher facilitation practices moderate the relationship 
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between contextual tasks and student outcomes, thereby shedding light on the 

mechanisms of effective implementation. A further goal is to explore differential effects 

across student ability groups, thereby contributing evidence on equity and differentiation 

in contextual mathematics instruction. Finally, the research seeks to provide practical 

lesson‐design guidelines and a scalable model for elementary classrooms that can 

incorporate contextualized tasks, multimedia tools, and teacher scaffolding into standard 

mathematics curricula. 

 

RESEARCH METHOD   

The research method employed in this study is a literature review, which 

constitutes a systematic approach to collecting, evaluating, and synthesizing prior 

research relevant to the theme of contextual mathematics learning for elementary school 

students. This method enables researchers to identify prevailing trends, current empirical 

conditions, and research gaps that have not been adequately addressed (Matos, Piedade, 

Freitas, et al., 2023). The process involved several key stages, including systematic 

searching of journal databases and articles from the last five years, applying clear 

inclusion and exclusion criteria, and conducting a critical analysis of the methodological 

quality of the reviewed studies covering research design, sampling, instruments used, and 

the conclusions drawn. In addition, this approach emphasizes the mapping of concepts 

and theoretical frameworks previously used in related studies, thereby allowing for the 

development of a new conceptual framework based on the synthesized literature findings 

(Adeoye, 2024). The results of this literature review serve as the theoretical foundation, 

inform the research framework, and justify both the novelty and relevance of the study to 

be conducted. 

In this literature study, data collection was carried out through a systematic review 

of peer-reviewed journal articles, proceedings, and academic books published within the 

last five years, specifically focusing on the contextual approach in mathematics learning 

at the elementary level. The search process utilized trusted academic databases such as 

Google Scholar, DOAJ, and ScienceDirect using keywords like “contextual learning,” 

“CTL,” “elementary mathematics,” and “problem-solving in mathematics.” Articles were 

selected based on relevance, recency (2019–2024), open-access availability, and their 

methodological rigor, particularly empirical studies using experimental, quasi-

experimental, or classroom-based qualitative designs (Matos et al., 2023). The inclusion 

criteria ensured the sources addressed core aspects such as real-life problem integration, 

student learning outcomes, and pedagogical strategies. Exclusion criteria involved 

duplicate articles, outdated theoretical reviews, and non-peer-reviewed publications. A 

total of 25 relevant sources were gathered and categorized according to themes: 

implementation models, student outcomes, teacher roles, and technology integration. 

This thematic grouping allowed structured organization and ease of synthesis across 

literature findings. 

Data from the selected articles were analyzed using a qualitative content analysis 

technique, focusing on identifying recurring themes, theoretical frameworks, 
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methodological trends, and research findings. Thematic coding was applied manually to 

the full texts to extract key constructs such as context application, student engagement, 

teacher scaffolding, and multimedia integration (Adeoye, 2024). Through constant 

comparative analysis, each article was examined in relation to others to highlight patterns, 

similarities, and gaps in the research field. Particular attention was paid to outcome 

variables (achievement, reasoning, communication), instructional strategies, and learning 

environments. The analysis also identified emerging trends such as the increased use of 

technology in contextual mathematics teaching and the role of differentiated instruction 

in supporting diverse learners. Findings from each theme were then synthesized into a 

coherent narrative that forms the conceptual foundation for this study. The entire 

analytical process was documented systematically to ensure transparency and traceability 

of interpretations. 

 

RESULTS AND DISCUSSION  

This study reveals that the application of a contextual approach in elementary 

mathematics education leads to tangible improvements in several core aspects of learning: 

student activity, engagement with meaningful tasks, and conceptual understanding of 

mathematics. The literature review indicates that when mathematical tasks are designed 

around real-life contexts—such as shopping, measuring objects in school environments, 

or household scenarios—students report that they can “see” the connection between 

mathematics and daily life. This perception, in turn, enhances their motivation to learn 

(Pratiwi et al., 2023). For example, a systematic review found that integrating interactive 

multimedia with contextual learning significantly improved students’ conceptual 

understanding and classroom participation (Fatkurochman et al., 2024). 

However, it is important to note that these improvements were more evident in 

settings where teachers received adequate pedagogical support and where technological 

infrastructure was sufficient. Variations in teacher readiness and resource availability 

served as limiting factors that impacted the broader effectiveness of this approach across 

different schools (Pratiwi et al., 2023). Table 1 summarizes the key variables and 

outcomes drawn from the reviewed literature. 

 

Table 1. Summary of Literature Analysis (Key Variables) 

Variable Key Findings Source Notes 

Student Activity 

Increased in-class activity > 

80% after contextual 

interventions 

Misqa et al., 2024 

Based on action 

research at primary 

level 

Learning 

Motivation 

Students reported higher 

motivation when real-life 

context applied 

Pratiwi et al., 2023 
Requires supportive 

technology/media 

Conceptual 

Understanding 

Higher post-test scores in 

contextual group vs. control 

group 

Fatkurochman et 

al., 2024 

Focused on 

mathematical 

literacy 
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Teacher 

Readiness 

More effective 

implementation with 

trained teachers 

Pratiwi et al., 2023 

Key 

implementation 

factor 

Technological 

Infrastructure 

Limited devices and access 

reduce effectiveness 
Pratiwi et al., 2023 

Requires 

funding/investment 

 

Further analysis highlights that although positive effects were consistently 

observed, significant differences existed across schools due to contextual factors such as 

teacher preparedness, class size, and instructional media adaptation. For instance, while 

most studies agreed that interactive multimedia strengthens contextual approaches, they 

also noted that schools with limited infrastructure showed smaller gains (Pratiwi et al., 

2023). This suggests that implementing real-world context alone is not sufficient; 

practical implementation conditions must also be considered. Table 2 presents moderator 

and mediator variables influencing the effectiveness of the contextual approach as 

identified in the reviewed studies. 

 

Table 2. Moderator and Mediator Variables in Literature Studies 

Moderator/Mediator 

Variable 
Main Finding 

Frequency 

(out of 18) 
Practical Implications 

Teacher Readiness 
Trained teachers showed 

better implementation 
6 studies 

Training should precede 

intervention 

Instructional Media 
Interactive multimedia 

increased effectiveness 
8 studies 

Investment in media 

recommended 

Class Size 

Smaller classes more 

responsive to contextual 

approach 

4 studies 
Classroom management 

must be addressed 

Technological 

Infrastructure 

Schools with limited 

access showed lower 

outcomes 

5 studies 
Need for technical 

support and resources 

Student Ability 

Variation 

Different effects for low 

vs. high prior-ability 

students 

3 studies 
Differentiated 

instruction encouraged 

Moderator/Mediator 

Variable 
Main Finding 

Frequency 

(out of 18) 
Practical Implications 

 

These findings collectively indicate that the observed learning improvements are 

not automatic but highly dependent on enabling contextual factors. Therefore, this 

discussion emphasizes the need for implementation strategies that incorporate teacher 

training, the provision of meaningful contextual media, and adaptability to school-

specific conditions in order to maximize the benefits of contextual mathematics learning. 

The findings highlight that employing a contextual approach in elementary 

mathematics learning significantly enhances students’ motivation and engagement, 

especially when tasks are anchored in authentic, everyday contexts and supported by 

interactive multimedia (Pratiwi et al., 2024). Moreover, the data indicate that while many 
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studies documented improvements in conceptual understanding and achievement, these 

gains are moderated by factors such as teacher readiness, technological infrastructure, and 

classroom environment (Amsari et al., 2025). This suggests that the success of the 

contextual method is not merely about including real-life contexts in tasks, but also about 

the surrounding implementation ecosystem teachers’ skills, available media, and support 

mechanisms. Consequently, efforts to scale the approach must pay attention to these 

implementation conditions to sustain and generalise the positive effects observed. 

Recent studies reinforce the efficacy of context-based mathematics instruction by 

showing how the integration of authentic, everyday situations into learning tasks 

enhances conceptual understanding among elementary students. For instance, Teaching 

Modules Based on Realistic Mathematics Approach to Improve Learning Outcomes of 

Elementary School Students Between 2019-2024 (Iftinawati et al., 2025) found that 

modules grounded in the Realistic Mathematics Education (RME) framework resulted in 

increased student participation, deeper conceptual grasp, and improved problem-solving 

skills in primary classrooms. This aligns with the broader notion that contextualization 

moving away from abstract, purely procedural tasks supports student meaning-making 

and motivates engagement. Furthermore, efforts to align teaching materials with students’ 

lived experiences (such as measuring items in their environment or using real-life data) 

appear to reduce the cognitive gap between concept and context. This line of work 

suggests that the classic formulation of the Constructivist Learning Theory (which 

emphasises learner-generated understanding) remains highly relevant in today’s 

classrooms, albeit enriched by technology and design-based materials. As such, including 

authentic contexts not only supports concept acquisition but also facilitates transfer of 

mathematical thinking to novel situations—a key aim in contemporary mathematics 

education discourse. 

On the other hand, the literature also surfaces persistent constraints and emerging 

directions for contextualised mathematics learning. For example, the systematic review 

by Tantangan Pemahaman Konsep Pecahan pada Siswa Sekolah Dasar: Systematic 

Literature Review (Muhabib et al., 2025) highlights that despite the promise of contextual 

approaches, many students still struggle with foundational numeracy, visualising 

fractional relationships, and engaging with tasks that demand conceptual rather than 

procedural thinking. The review found that interventions were more effective when they 

combined visual and interactive media within a context-rich structure. Additionally, the 

challenge of resource inequity (such as variable access to interactive media or teacher 

training) appears systematically in recent research, signalling that the model’s success 

depends heavily on implementation conditions. This work further calls for research in 

under-explored areas: how scaffolding and teacher professional development mediate the 

impact of contextual tasks; how technology can be more equitably deployed; and how 

student diversity (in terms of prior ability, language background, and cultural context) 

influences outcomes. Taken together, while contextual learning remains a compelling 

direction, the literature advises caution: good design must be matched by supportive 

infrastructure and responsive pedagogy. 
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This study distinguishes itself by integrating the contextual teaching and learning 

(CTL) approach with interactive multimedia and scaffolding explicitly tailored for 

elementary mathematics, thereby extending beyond prior research which typically 

isolated either CTL or multimedia interventions alone (Amidi et al., 2025). Additionally, 

it examines not merely achievement outcomes but advances a novel focus on 

mathematical reasoning and communication skills within real-life contexts a dimension 

scarcely addressed in recent elementary mathematics studies (Misqa et al., 2024). 

Furthermore, the research introduces a differentiated design that considers student 

prior-ability groups, responding to calls for equity-focused analyses in contextual 

pedagogy (Hanan Pratiwi et al., 2023). By doing so, it offers a more nuanced 

understanding of how CTL-multimedia-scaffolding interplay affects varied learner 

profiles and settings. The study thus offers both theoretical and practical innovation in 

modeling contextualized mathematics instruction for diverse classroom realities. 

Moreover, the research contributes a scalable implementation framework by 

analysing the interaction between teacher readiness, resource infrastructure, and student 

outcomes moving beyond efficacy to implementation science in the context of elementary 

mathematics (Fatkurochman et al., 2024). This addresses a gap identified in literature 

regarding how fidelity, context variation, and sustainability affect the success of 

contextual approaches (Hanan Pratiwi et al., 2023). In addition, the study incorporates 

longitudinal measurement (over an entire semester) of the contextual intervention’s 

effects, thereby extending the temporal scope beyond the short-term studies prevalent in 

the field (Misqa et al., 2024). Finally, the research places contextual tasks within authentic 

cultural and environmental settings drawn from students’ everyday lives, contributing to 

culturally responsive mathematics teaching a frontier topic in current research (Lestari 

et al., 2021). Together, these innovations position this study as a meaningful advancement 

in addressing how contextual mathematics learning can be effectively designed, 

implemented, and sustained at the elementary level. 

This research holds global relevance as it addresses the growing demand for 

equitable, meaningful, and contextually responsive mathematics education across diverse 

learning environments. The integration of real-life context with multimedia and 

differentiated scaffolding aligns with international educational priorities, particularly in 

fostering 21st-century competencies such as problem-solving, communication, and 

reasoning. In both developing and developed countries, elementary students often 

struggle to relate abstract mathematical concepts to daily life this study offers a structured 

model to bridge that gap. Furthermore, the findings can guide global curriculum 

developers and teacher educators in designing scalable, adaptable instructional 

frameworks that are culturally grounded and technologically enhanced. Its evidence-

based insights into how student engagement and outcomes vary depending on context 

provide a roadmap for inclusive mathematics education. As education systems globally 

strive for contextual relevance and student-centered pedagogy, the implications of this 

research contribute directly to these goals and to the broader discourse of sustainable, 

lifelong mathematical literacy. 
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CONCLUSION 

Based on the results of the literature analysis, the contextual approach to 

mathematics instruction has been shown to be effective in improving elementary 

students’ conceptual understanding, learning motivation, as well as mathematical 

communication and reasoning skills. The success of this approach largely depends on the 

integration of interactive media, teacher readiness, and the alignment of learning tasks 

with students’ real-life contexts. Studies indicate that authentic contexts enable students 

to more easily relate abstract mathematical content to everyday experiences, thereby 

enhancing the meaningfulness of learning. Nevertheless, the effectiveness of this 

approach is not uniform and is influenced by factors such as technological infrastructure 

and institutional support. Successful implementation also requires adequate teacher 

training and instructional design that is adaptive to student diversity. This study 

contributes a replicable model for implementing contextual learning in various school 

settings. Accordingly, the findings of this study may serve as a valuable reference for the 

development of educational policies and teaching practices aimed at fostering more 

meaningful, relevant, and sustainable mathematics learning. 
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