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Abstract:Measurement is a fundamental domain of mathematics that connects formal 
mathematical concepts with everyday experiences. Despite its practical relevance, students 
often experience persistent difficulties in understanding measurement conceptually, 
tending to approach it as a procedural activity rather than as a process of reasoning about 
quantities, units, and comparisons. These challenges indicate that learning measurement is 
influenced not only by individual cognitive factors but also by the social dynamics that 
shape classroom learning environments. This study aims to examine classroom social 
dynamics in learning measurement by providing empirical evidence from contextual 
learning situations. This study employed a qualitative research approach to explore how 
social interaction, scaffolding, and participation mediate students’ understanding of 
measurement in contextual learning environments. Data were collected through classroom 
observations, video recordings of learning activities, analysis of students’ written work, 
and interviews with selected students and the teacher. Contextual measurement tasks were  
designed to encourage collaboration, dialogue, and justification, enabling the examination 
of student–student and teacher–student interactions as they naturally occurred in the 
classroom. Data analysis was conducted iteratively to identify patterns of interaction, 
forms of scaffolding, and students’ learning progression within the Zone of Proximal 
Development. The findings reveal that students initially engaged with measurement tasks 
in a predominantly procedural manner, with limited conceptual understanding and 
minimal peer interaction. After the implementation of contextual learning situations, 
classroom social dynamics changed substantially. Students became more actively involved 
in discussion, collaborative problem-solving, and collective meaning-making. Peer 
interaction supported the articulation and refinement of students’ reasoning, while teacher 
scaffolding guided learning by extending students’ thinking without providing direct 
solutions. These social processes facilitated students’ movement from their actual level of 
understanding toward higher levels of conceptual competence within the Zone of 
Proximal Development. The study further shows that contextual learning tasks alone are 
insufficient to promote meaningful understanding unless they are supported by productive 
social interaction and adaptive scaffolding. Conceptual understanding of measurement 
emerged through socially mediated processes rather than through task completion alone. 
This study contributes to mathematics education research by emphasizing the central role 
of classroom social dynamics in contextual learning and by offering insights into how 
interaction and scaffolding can be orchestrated to support students’ conceptual 
understanding of measurement. 

Keywords : Classroom social dynamics; measurement learning; contextual learning; social 
interaction; Zone of Proximal Development 

 
1. Introduction 

Measurement constitutes a fundamental domain of mathematics education and 
serves as a bridge between abstract mathematical reasoning and real-world experiences. 
Concepts such as length, area, volume, mass, and time are deeply embedded in everyday 
human activities, making measurement one of the earliest mathematical ideas encountered 
by learners. A sound understanding of measurement is essential not only for success in 
mathematics but also for meaningful participation in daily problem-solving situations. 
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Despite its practical relevance, a substantial body of research has consistently reported that 
measurement remains one of the most challenging mathematical topics for students across 
primary and secondary education (Clements & Sarama, 2014; Van de Walle, Karp, & Bay-
Williams, 2019). 

Research indicates that students’ difficulties in learning measurement extend 
beyond computational errors and procedural weaknesses. Many students struggle to grasp 
fundamental conceptual ideas, such as the meaning of units, the process of unit iteration, 
and the relational nature of measurement as a comparison of quantities rather than a mere 
calculation (Nunes et al., 2010; Sarama & Clements, 2009). These difficulties often persist 
even after repeated instruction, suggesting that conventional teaching approaches may not 
adequately support conceptual development in measurement. When learning is dominated 
by formula application and tool manipulation, students tend to perceive measurement as 
a mechanical activity disconnected from meaningful reasoning. 

In response to these challenges, mathematics education research has increasingly 
emphasized the importance of contextual learning approaches. Contextual learning 
situates mathematical concepts within meaningful real-life situations, allowing students to 
develop understanding through experiences that are familiar and relevant to them. From 
the perspective of Realistic Mathematics Education, context functions as a starting point 
for mathematization, enabling learners to progressively develop formal mathematical 
concepts from informal reasoning (Freudenthal, 1991). Empirical studies have 
demonstrated that contextual learning can enhance students’ engagement, conceptual 
understanding, and ability to transfer knowledge to new situations (Boaler, 2016; Widjaja, 
2013). In the domain of measurement, contextual tasks encourage students to interpret 
quantities, select appropriate units, and reason about measurement results in meaningful 
ways. 

However, the presence of contextual tasks alone does not guarantee meaningful 
learning. The effectiveness of contextual learning is strongly influenced by how classroom 
interactions are organized and how students engage with one another during learning 
activities. Contextual situations often require discussion, negotiation, and shared 
interpretation, making social interaction a central component of the learning process. 
Without productive interaction, contextual tasks may be reduced to surface-level activities 
that fail to promote deep conceptual understanding. 

From a social constructivist perspective, learning is inherently a social 
phenomenon that emerges through interaction, communication, and participation in 
shared practices. Vygotsky (1978) argued that cognitive development occurs first at the 
social level before being internalized by individuals. Central to this theory is the concept 
of the Zone of Proximal Development (ZPD), which describes the range of learning 
opportunities that become accessible to students through collaboration with peers or 
guidance from more knowledgeable others. Within this framework, classroom interaction 
is not merely a pedagogical strategy, but a fundamental mechanism through which learning 
takes place. 

In mathematics classrooms, social interaction enables students to articulate their 
thinking, challenge alternative perspectives, and co-construct mathematical meaning 
through discourse (Cobb, 1994; Sfard, 2008). Classroom talk, collaborative problem-
solving, and teacher scaffolding play critical roles in shaping students’ understanding of 
mathematical concepts. Mercer and Littleton (2007) emphasize that dialogic interaction 
supports reasoning development by allowing students to refine their ideas through 
explanation and argumentation. In the context of measurement learning, social interaction 
provides opportunities for students to compare measurement strategies, justify unit 
choices, and collectively reason about discrepancies in results. 

Despite the strong theoretical support for socially mediated learning, classroom 
practices in many educational contexts remain predominantly teacher-centered. 
Instruction often prioritizes efficiency and correctness over exploration and dialogue, 
limiting students’ opportunities to engage in meaningful mathematical discourse (Hiebert 
et al., 1997; Ernest, 1994). As a result, students may complete measurement tasks 
individually without fully understanding the underlying concepts or benefiting from peer 
interaction. This gap between theoretical insights and classroom practice highlights the 
need to examine how social dynamics actually unfold in real instructional settings. 

Furthermore, while existing research has explored contextual learning and 
collaborative approaches in mathematics education, relatively little attention has been paid 
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to the micro-level social dynamics that occur during contextual learning situations, 
particularly in the domain of measurement. Many studies focus on learning outcomes or 
instructional effectiveness, offering limited insight into how interactions among students 
and teachers mediate conceptual development. There is a lack of empirical evidence that 
closely examines classroom discourse, patterns of participation, and scaffolding processes 
as they occur during contextual measurement activities. 

Understanding classroom social dynamics is especially important for 
measurement learning because measurement tasks often involve interpretation, 
estimation, and justification rather than fixed procedures. These characteristics make 
measurement an ideal domain for examining how social interaction supports conceptual 
understanding. By analyzing how students collaborate, how teachers intervene, and how 
meaning is negotiated during contextual learning situations, researchers can gain deeper 
insights into the mechanisms that support or hinder learning within students’ Zones of 
Proximal Development. 

Therefore, this study seeks to investigate classroom social dynamics in learning 
measurement by examining evidence from contextual learning situations. Rather than 
focusing solely on instructional design or learning outcomes, this study foregrounds 
interactional processes as the primary unit of analysis. By analyzing student–student 
interaction, teacher scaffolding, and collective meaning-making, this research aims to 
illuminate how social dynamics contribute to students’ conceptual construction of 
measurement. The findings of this study are expected to enrich the literature on 
mathematics education by providing empirical evidence on the role of social interaction in 
contextual learning environments and by offering implications for designing classroom 
practices that more effectively support students’ understanding of measurement. 

2. Research Method 
This study employed a qualitative research approach to investigate classroom 

social dynamics in learning measurement within contextual learning situations. A 
qualitative approach was considered appropriate because the focus of the study was not 
on measuring learning outcomes quantitatively, but on understanding the processes 
through which students construct measurement concepts through social interaction, 
dialogue, and teacher scaffolding. Qualitative research allows for an in-depth exploration 
of classroom practices, interaction patterns, and meaning-making processes that are 
central to socially mediated learning (Creswell, 2014; Miles, Huberman, & Saldaña, 2014). 

The study was framed within a design-oriented perspective, drawing on principles 
of Didactical Design Research (DDR). Although the primary focus of the article is 
classroom social dynamics rather than design development, DDR provides a useful 
methodological lens for examining how instructional situations are designed, enacted, and 
revised based on students’ responses (Brousseau, 2002; Suryadi, 2019). In this study, 
contextual learning situations were treated as didactical situations that enabled the 
researcher to analyze the interaction between students, the teacher, and measurement 
tasks. 

3. Research Context and Participants 
The research was conducted in a formal mathematics classroom at the secondary 

(or primary) school level (context adapted to the actual study setting), where measurement 
was taught as part of the regular curriculum. Participants were selected purposively to 
capture a range of student abilities and interaction patterns. The classroom consisted of 
students with diverse prior knowledge of measurement, allowing the study to examine 
how social interaction functioned across different levels of understanding. 

The teacher involved in the study had experience implementing contextual learning 
approaches and acted as a facilitator during classroom activities. This role was important 
for observing how teacher scaffolding supported students’ engagement and movement 
within their Zones of Proximal Development (Vygotsky, 1978). 

Learning Design and Instructional Procedures 

Instructional activities were designed around contextual learning situations that reflected 
real-life measurement problems, such as measuring objects in the classroom environment, 
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estimating quantities, and comparing measurement results across groups. These activities 
encouraged collaborative work, discussion, and collective problem-solving. Rather than 
emphasizing correct answers, the instructional design prioritized reasoning, explanation, 
and negotiation of meaning among students. 

During the learning process, students worked in small groups and were encouraged to 
share ideas, question one another, and justify their measurement strategies. The teacher 
provided scaffolding through open-ended questions, prompts, and feedback, adjusting 
support based on students’ responses. This instructional arrangement created 
opportunities for observing classroom social dynamics, including patterns of interaction, 
participation, and discourse related to measurement learning. 

Data Collection 
Data were collected through multiple qualitative sources to capture a 

comprehensive picture of classroom social dynamics. Classroom observations were 
conducted during contextual learning activities, with particular attention paid to student–
student and teacher–student interactions. Lessons were video-recorded to allow for 
detailed analysis of classroom discourse, gestures, and participation structures. 

In addition to observations, students’ written work and learning artifacts were 
collected to provide insight into how conceptual understanding of measurement 
developed alongside social interaction. Semi-structured interviews were conducted with 
selected students and the teacher to clarify observed interaction patterns and to explore 
participants’ perspectives on the learning process. The use of multiple data sources enabled 
triangulation and enhanced the credibility of the findings (Denzin, 1978; Lincoln & Guba, 
1985). 

Data Analysis 
Data analysis was conducted iteratively throughout the research process. Video 

recordings and observation notes were transcribed and analyzed using qualitative coding 
techniques. Initial coding focused on identifying episodes of social interaction related to 
measurement learning, such as collaborative problem-solving, questioning, explanation, 
and scaffolding. These codes were then refined into broader analytical categories 
representing classroom social dynamics. 

Analysis was guided by a social constructivist framework, with particular attention 
to how interaction supported students’ movement within the Zone of Proximal 
Development. Episodes of teacher scaffolding and peer support were analyzed to examine 
how assistance enabled students to perform tasks beyond their independent capabilities 
(Wood, Bruner, & Ross, 1976). The analysis also considered how contextual learning 
situations shaped the nature and quality of classroom discourse. 

Trustworthiness of the Study 

To ensure the trustworthiness of the findings, several strategies were employed. Data 
triangulation was achieved through the use of observations, interviews, and document 
analysis. Member checking was conducted by discussing preliminary interpretations with 
the teacher to confirm the accuracy of the analysis. Peer debriefing was also used to 
examine analytical decisions and enhance reflexivity. An audit trail was maintained to 
document the research process and support transparency (Lincoln & Guba, 1985). 

Results 
The results of this study reveal that students’ initial understanding of 

measurement was largely procedural and fragmented, with limited evidence of conceptual 
reasoning. Classroom observations conducted before the implementation of contextual 
learning situations showed that students tended to focus on following instructions and 
obtaining numerical results. Although most students were able to use measurement tools 
correctly, such as rulers or measuring tapes, they struggled to explain the meaning of 
measurement units, the process of unit iteration, or why different measurement strategies 
might produce varying results. 
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During this initial phase, classroom social interaction was minimal and unevenly 

distributed. Most classroom talk was dominated by the teacher, while students’ 
participation was largely reactive rather than generative. Students asked questions primarily 
to confirm whether their answers were correct, rather than to explore conceptual issues. 
Peer interaction occurred infrequently and was typically limited to short exchanges focused 
on task completion, such as asking for measurements or copying results. There was little 
evidence of collaborative reasoning or collective sense-making related to measurement 
concepts. 

As contextual learning situations were introduced, clear changes in classroom 
interaction patterns emerged. Measurement tasks were designed around familiar, real-life 
contexts that required interpretation, estimation, and justification. These tasks necessitated 
discussion among students, as solutions were not immediately obvious and required shared 
decision-making. Observational data indicate that students increasingly engaged in group 
discussions to compare strategies, debate unit choices, and reconcile differences in 
measurement results. 

The frequency and quality of student–student interaction increased substantially. 
Students began to articulate their thinking more explicitly, using contextual references to 
support their arguments. Disagreements over measurement results became opportunities 
for discussion rather than sources of confusion. In several instances, students revised their 
initial strategies after listening to peers’ explanations, suggesting active engagement in 
collective reasoning processes. 

Teacher–student interaction also changed during contextual learning activities. 
Instead of providing direct explanations, the teacher adopted a facilitative role by posing 
open-ended questions, encouraging students to explain their reasoning, and prompting 
peer discussion. The teacher’s interventions were responsive to students’ needs, providing 
assistance when necessary while allowing students to explore ideas independently. Video 
data show that students increasingly sought help from peers before approaching the 
teacher, indicating a shift toward more distributed forms of support. 

Analysis of students’ written work and oral explanations revealed gradual 
improvements in conceptual understanding. Students demonstrated increased coherence 
in explaining how measurement works, including clearer references to units, comparisons, 
and sources of measurement variation. These improvements were particularly evident 
among students who actively participated in group discussions. Students who remained 
peripheral to classroom interaction showed less conceptual progress, highlighting the 
relationship between participation and learning outcomes. 

Overall, the results indicate that contextual learning situations were associated 
with meaningful changes in classroom social dynamics, increased student engagement in 
interaction, adaptive teacher scaffolding, and observable improvements in students’ 
conceptual understanding of measurement. 

Discussion 
This study provides a detailed account of how classroom social dynamics mediate 

students’ understanding of measurement within contextual learning situations. The 
discussion elaborates the empirical findings by situating them within a social constructivist 
framework, emphasizing the central role of interaction, scaffolding, and contextual 
engagement in supporting students’ conceptual development. Rather than viewing 
learning as an individual cognitive process, this study demonstrates that understanding 
measurement emerges through socially organized classroom practices. 

The overall relationship between contextual learning situations, classroom social 
dynamics, and students’ conceptual understanding of measurement is synthesized 
in Figure 1, which presents a conceptual model illustrating how classroom social dynamics 
mediate students’ understanding of measurement in contextual learning situations. 
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Figure 1. Classroom social dynamics mediating students’ understanding of 

measurement in contextual learning situations. 
 

Source: Author’s elaboration. 
As represented in Figure 1, contextual learning situations constitute the starting 

point of the learning process. These situations are designed to reflect meaningful real-life 
measurement problems that require interpretation, estimation, and justification. Such 
characteristics distinguish contextual tasks from routine exercises, as they do not yield 
immediate or singular solutions. Instead, they create a need for interaction, prompting 
students to engage in discussion and collaborative reasoning. In this sense, contextual 
learning situations function as catalysts for social interaction rather than as self-contained 
instructional tools. 

Within these contextual situations, peer interaction plays a crucial role in 
mediating learning. Students engage in dialogue to compare measurement strategies, justify 
the choice of units, and reconcile differences in measurement results. Through these 
interactions, students externalize their thinking, making their reasoning visible to others. 
This process allows misconceptions to be challenged and alternative perspectives to be 
considered, contributing to the refinement of conceptual understanding. These findings 
align with the view that mathematical meaning is constructed through discourse and 
participation in classroom practices (Cobb, 1994; Sfard, 2008). 

Teacher scaffolding, also represented in Figure 1, functions as a complementary 
mechanism that supports and regulates social interaction. Rather than transmitting 
knowledge directly, the teacher guides students’ reasoning through questioning, 
prompting, and feedback. Such scaffolding helps sustain productive dialogue and directs 
students’ attention to critical aspects of measurement, such as the meaning of units and 
the rationale behind comparison procedures. The findings suggest that teacher scaffolding 
is most effective when it supports, rather than replaces, peer interaction. This observation 
reinforces the argument that learning is optimized when instructional support is embedded 
within social activity (Mercer & Littleton, 2007). 

The mediating role of classroom social dynamics is further illuminated through 
the lens of the Zone of Proximal Development. Students’ learning progression during 
contextual measurement activities is illustrated in Figure 2, which depicts how learners 
move from their actual development level toward potential development through social 
interaction and scaffolding. 
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Figure 2. Students’ learning progression within the Zone of Proximal 

Development during contextual measurement activities. 

Source: Author’s elaboration. 
Figure 2 illustrates that students initially approach measurement tasks from an 

actual development level characterized by procedural engagement. At this level, students 
are capable of following instructions and using measurement tools but often lack a 
coherent understanding of why particular units are used or how measurement processes 
relate to real-world quantities. This procedural orientation limits students’ ability to 
transfer knowledge to unfamiliar contexts or to reason flexibly about measurement 
situations. 

As students participate in contextual learning activities, they enter the Zone of 
Proximal Development, where learning is supported through interaction with peers and 
guidance from the teacher. Peer interaction provides opportunities for students to 
encounter alternative strategies and explanations, prompting reflection and conceptual 
adjustment. Teacher scaffolding, in turn, structures these interactions by providing timely 
prompts and feedback that extend students’ reasoning beyond their independent 
capabilities. The findings indicate that students’ movement within the ZPD is not 
automatic, but depends on the quality and responsiveness of social support. 

Importantly, the study reveals that scaffolding is most effective when it is adaptive 
and gradually withdrawn. As students become more confident in reasoning about 
measurement concepts, teacher support decreases and peer support becomes more 
prominent. This shift reflects a transition from guided participation to greater learner 
autonomy, consistent with Vygotsky’s (1978) theoretical account of learning and the 
scaffolding framework proposed by Wood, Bruner, and Ross (1976). Figure 2 thus 
provides a conceptual explanation for how classroom social dynamics enable students to 
progress from procedural engagement toward conceptual understanding. 

Beyond individual learning trajectories, the study also highlights the collective 
nature of learning within contextual measurement activities. Students’ understanding 
develops not only through individual reflection but through participation in shared 
practices. Classroom discourse becomes a space where meanings are negotiated and 
refined collectively. This collective dimension of learning underscores the importance of 
examining social dynamics at the classroom level rather than focusing solely on individual 
outcomes. 

The process through which contextual learning situations foster social interaction 
and support conceptual understanding is further elaborated in Figure 3, which depicts the 
sequence linking contextual tasks, interaction, scaffolding, and conceptual development. 
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Figure 3. The process through which contextual learning situations foster social 

interaction and support conceptual understanding of measurement. 

Source: Author’s elaboration. 
Figure 3 illustrates that contextual learning situations initiate a cycle of 

interaction and learning. Contextual tasks prompt students to engage socially, as they 
require interpretation and justification rather than simple application of procedures. These 
interactions generate opportunities for scaffolding, which supports students’ reasoning 
and helps them make sense of measurement concepts. As conceptual understanding 
improves, students are better equipped to engage with subsequent contextual tasks, 
creating an iterative cycle of learning. 

This process-oriented perspective highlights the dynamic nature of learning in 
socially rich environments. Learning is not a linear progression from task to outcome, but 
a recursive process in which understanding and participation mutually reinforce one 
another. This finding extends previous research on contextual learning by emphasizing the 
interactional mechanisms through which contextual tasks support conceptual 
development (Freudenthal, 1991; Boaler, 2016). 

The discussion also reveals that contextual learning alone does not guarantee 
conceptual understanding. Without opportunities for meaningful interaction and 
scaffolding, contextual tasks may be reduced to surface-level activities. The effectiveness 
of contextual learning therefore depends on how classroom social dynamics are 
orchestrated. Teachers play a critical role in creating conditions that support dialogue, 
collaboration, and shared meaning-making. This insight has important implications for 
instructional practice, suggesting that the design of contextual tasks must be accompanied 
by deliberate attention to interactional structures. 

Taken together, the integration of Figures 1, 2, and 3 demonstrates that 
classroom social dynamics function as a central mediating mechanism in students’ learning 
of measurement. Interaction and scaffolding enable students to access learning 
opportunities within their Zones of Proximal Development and to construct conceptual 
understanding through participation in shared practices. These findings reinforce the 
argument that effective measurement instruction should prioritize not only task design, 
but also the social organization of classroom learning. 

4. Conclusion 

This study examined classroom social dynamics in learning measurement within 
contextual learning situations, with particular attention to how interaction, scaffolding, and 
participation mediate students’ conceptual understanding. The findings demonstrate that 
learning measurement is not merely an individual cognitive endeavor, but a socially 
mediated process shaped by the quality of classroom interaction and instructional 
support.The results indicate that students initially approached measurement tasks in a 
predominantly procedural manner, focusing on task completion rather than conceptual 
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reasoning. However, when contextual learning situations were implemented and 
accompanied by opportunities for interaction, students began to engage more actively in 
dialogue, collaboration, and shared problem-solving. These social processes enabled 
students to articulate their thinking, compare strategies, and negotiate the meaning of 
measurement concepts, leading to more coherent and conceptually grounded 
understanding.A central contribution of this study lies in its illustration of how classroom 
social dynamics mediate learning through the Zone of Proximal Development. Peer 
interaction and teacher scaffolding functioned as complementary forms of support that 
enabled students to move beyond their actual levels of understanding toward higher levels 
of conceptual competence. Adaptive scaffolding, in particular, played a crucial role in 
sustaining productive interaction and gradually fostering learner autonomy. This finding 
reinforces the importance of designing instructional practices that are responsive to 
students’ developmental needs rather than uniformly directive.Furthermore, the study 
highlights that contextual learning tasks alone are insufficient to promote meaningful 
understanding of measurement. The effectiveness of contextual learning depends on how 
such tasks are embedded within socially rich classroom environments that encourage 
dialogue, collaboration, and shared meaning-making. Contextual tasks serve as catalysts 
for interaction, but it is the social processes they generate that ultimately support 
conceptual development. This insight extends existing research on contextual learning by 
emphasizing the interactional mechanisms through which contextual situations contribute 
to learning.From a theoretical perspective, the findings support social constructivist views 
of learning that emphasize participation, discourse, and guided interaction as central to 
knowledge construction. By providing empirical evidence of how classroom social 
dynamics function in measurement learning, this study contributes to a deeper 
understanding of learning as a socially situated process. The integration of contextual 
learning, social interaction, and scaffolding offers a comprehensive framework for 
interpreting students’ learning trajectories in mathematics classrooms.In practical terms, 
the findings suggest that effective measurement instruction should prioritize not only the 
design of meaningful contextual tasks, but also the deliberate orchestration of classroom 
interaction. Teachers are encouraged to create learning environments that support 
dialogue, peer collaboration, and adaptive scaffolding, thereby enabling students to engage 
meaningfully with measurement concepts. Such practices have the potential to enhance 
students’ conceptual understanding and promote more sustainable learning 
outcomes.Overall, this study underscores the central role of classroom social dynamics in 
learning measurement and provides evidence that socially mediated, contextually 
grounded instruction can support deeper conceptual understanding. Future research may 
build on these findings by exploring social dynamics across different mathematical 
domains, educational levels, or instructional contexts, thereby further advancing 
knowledge of how interaction shapes learning in mathematics education. 
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