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Abstract 

This paper analyses how Constructivist teaching approaches address misconceptions in Measurement within 

Mathematical Literacy. Given the abstract nature of Measurement and its real-world applications, learners often 

struggle with common errors. This study explores strategies for improving measurement comprehension using 

Constructivist theory, which emphasises conceptual understanding, interactive learning, and student-centred 

inquiry. Employing an exploratory qualitative approach through theoretical analysis and document review, 

findings suggest that integrating real-world contexts, hands-on activities, and group work significantly enhances 

understanding. However, learners still face challenges in applying Measurement across diverse contexts. The 

study recommends incorporating Constructivist strategies such as real-world problem-solving, student inquiry, 

and interactive materials to make concepts more tangible. Ongoing scaffolding is essential to support continuous 

learning. In conclusion, adopting constructivist principles can transform Mathematical Literacy into a tool for 

equitable development, equipping learners to apply Measurement literacy to real-world challenges. By 

addressing systemic gaps in teacher training and resource allocation, South Africa can foster a generation 

capable of leveraging numeracy as a catalyst for socio-economic progress. 

 

Keywords: Constructivist Classroom, Traditionalist Classroom, Mathematics Education, Measurement; 

Misconceptions. 

 

   

INTRODUCTION 

 

Addressing misconceptions is crucial for learner success, particularly in complex topics 

like Measurement. Mathematical Literacy varies globally, functioning either as a competency or 

a subject (Pillai et al., 2017). As a competency, it involves applying mathematical knowledge to 

real-world problems, as emphasised in PISA frameworks (OECD, 2019). In contrast, South 

Africa offers Mathematical Literacy as a subject, focusing on practical applications like financial 

mathematics and data handling (North, 2024).  Misconceptions in this area can stem from a 

variety of factors, including the abstract nature of concepts, the relationship between units of 

Measurement, and the procedural understanding learners develop (Arnold et al., 2021). Research 

highlights that traditional teaching methods, such as rote memorization and repetitive problem-

solving, are generally ineffective at eliminating these misconceptions, as they do not address the 

underlying faulty mental models or systems of belief that support them (Kurudirek et al., 

2025). Instead, more effective strategies include constructivist approaches that focus on 

knowledge integration, conceptual education, and the use of visual aids and peer-supported 

learning, which help students reconstruct their understanding and address the root causes of 

misconceptions (Kurudirek et al., 2025; Sarwar et al., 2024; Stephens & Lazarus, 2024). 

Targeted instructional strategies, such as writing-to-learn assignments with peer review, 

critical thinking exercises, and diagnostic assessments, have also been shown to promote deeper 

conceptual understanding and facilitate the correction of misconceptions  (Dellantonio & 

Pastore, 2020). Engaging students through preferred media, timely feedback, and explicit 

deconstruction of misconceptions further enhances learning outcomes (Stephens & Lazarus, 

2024). Ultimately, developing teachers' pedagogical content knowledge and integrating 

conceptual change theories into instruction are vital for long-term success in addressing 

misconceptions  (Dellantonio & Pastore, 2020). Hence, this article explores two pedagogical 
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approaches, the traditionalist and constructivist classroom, and their effectiveness in addressing 

learners’ misconceptions in Measurement. The study seeks to critically evaluate the challenges 

of traditionalist methods while highlighting the relevance of constructivist approaches in 

promoting deeper conceptual understanding. 

 

 

RESEARCH METHODS 

 

This study is grounded in the constructivist paradigm. Constructivism is appropriate as it 

emphasises how learners construct their understanding and knowledge through experiences and 

reflection (Schaffer, 2023; Yao et al., 2024). This aligns with the aim of the study, which is to 

explore how different classroom approaches (traditionalist vs. constructivist) address 

misconceptions in Measurement. The paradigm informs the study’s approach, focusing on 

understanding the process of knowledge construction and how educational methods impact 

learning. The research design for this study is exploratory qualitative. An exploratory qualitative 

design is well-suited to this study because it allows for a deep, contextual exploration of how 

theoretical approaches, like Constructivism, can influence the correction of learner 

misconceptions (McKenna & Silbey, 2023). Qualitative research does not rely on numerical data 

but rather on rich, descriptive insights from texts and theoretical frameworks, making it an ideal 

fit for this research’s non-participant document and literature analysis (McKenna & Silbey, 

2023). 

There were no participants in this study. The study did not collect data from individuals 

but focused entirely on analysing secondary data on existing educational theories and literature 

related to classroom practices and addressing misconceptions in Measurement. Since there were 

no participants, no selection of individuals was made. Data were collected through a document 

analysis process guided by the constructivist paradigm. Theoretical and empirical literature 

related to Measurement, Constructivism, traditionalist classrooms, and addressing 

misconceptions was reviewed and analysed. Data sources included journal articles and 

theoretical writings on educational approaches. Data collection occurred continuously 

throughout the research process as literature and documents were reviewed and synthesised. 

The data collection process involved reviewing and analysing documents over 

approximately three months. This allowed ample time to gather diverse perspectives from various 

sources and integrate them into a comprehensive analysis. As the study did not involve human 

participants, no ethical clearance was required. However, ethical clearance was applied and 

granted by the Humanities and Social Sciences Research Ethics Committee (HSSREC). Standard 

ethical practices were followed, including proper citation and acknowledgement of all sources 

used in the document analysis. Ethical considerations around intellectual property and 

responsible scholarship were prioritised throughout the research. Data were analysed using the 

six steps of thematic analysis, as outlined by Braun and Clarke (2006), which was deemed useful 

in analysing how a constructivist approach can address learner misconceptions in Measurement. 

Below is figure (Figure 1) with an alignment of these steps with the study: 
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Figure 1: Alignment of Braun and Clarke’s (2006) Thematic Analysis in the study  

In addition to analysing data using a thematic analysis approach as applied in the steps 

above, aligning with the constructivist paradigm, a table below (Table 1) of the difference 

between the traditionalist and constructivist classrooms as adopted from Bada and Olusegun 

(2015:P.68-69) was also used in analysing the data. 
Table 1: Difference between Traditional Classroom and Constructivist Classroom 

Traditionalist classroom Constructivist classroom 

The curriculum begins with the parts of 

the whole. Emphasises basic skills. 

The curriculum emphasises big concepts, 

beginning with the whole and expanding to 

include the parts. 

Strict adherence to a fixed curriculum is 

highly valued. 

The pursuit of student questions and 

interests is valued. 

Materials are primarily textbooks and 

workbooks. 

Materials include primary sources of 

material and manipulative materials. 

Learning is based on repetition. Learning is interactive, building on what the 

student already knows. 

Teachers disseminate information to 

students; students are recipients of 

knowledge. 

Teachers have a dialogue with students, 

helping students construct their own 

knowledge. 

Familiarisation with the Data
• Analysing documents and theoretical texts about 

constructivist teaching strategies and learner 
misconceptions in Measurement involving reading and 
re-reading the documents to identify key themes.

Generating Initial Codes
• Generating initial codes that reflect key points related 

to the research questions related to the challenges 
and benefits of both educational approaches.

Searching for Themes
• Codes are grouped into broader themes reflecting 

traditional classrooms’ difficulties in addressing 
learner misconceptions and how constructivist 
methods provide more effective solutions.

Reviewing Themes
• Themes were reviewed for coherence and consistency. 

The researcher ensures that themes like “Challenges 
in Traditionalist Classrooms”  and “Constructivist 
Classroom and Its Relevance” are refined. 

Defining and Naming Themes
• Themes were clearly defined and named. E.g. 

“Traditionalist Classroom and Its Challenges in 
Addressing Misconceptions in Measurement” and 
“Constructivist Classroom and Its Relevance in 
Addressing Misconceptions in Measurement”. The 
named themes also had sub-themes under them, and 
these themes provided a clear structure for the final 
analysis.

Producing the Report
• The last step involved writing the report, where the 

researchers linked the identified themes to the 
research questions and theoretical framework 
(Constructivism). 
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The teacher’s role is directive and rooted 

in authority. 

The teacher’s role is interactive and rooted 

in negotiation. 

Assessment is through testing correct 

answers. 

Assessment includes student works, 

observations, and points of view, as well as 

tests. The process is as important as the 

product. 

Knowledge is seen as inert. Knowledge is seen as dynamic, ever-

changing with our experiences. 

Students work primarily alone. Students work primarily in groups. 

Adapted from Bada and Olusegun (2015:P.68-69) 

Key themes were identified, such as the challenges of traditionalist classrooms and the 

effectiveness of constructivist methods in addressing misconceptions in Measurement. The 

analysis focused on comparing both approaches’ theoretical perspectives and synthesising 

literature findings to answer the research questions. The thematic analysis allowed for a 

structured and comprehensive comparison of the two teaching approaches, highlighting the 

relevance of Constructivism in addressing learner errors and misconceptions. 

 

  

 RESULT AND DISCUSSION 

 

Traditionalist Classroom and Its Challenges in Addressing Misconceptions in Measurement 

Curriculum Focus on Parts of the Whole 

In a traditionalist classroom, the curriculum is often divided into smaller, isolated parts, 

emphasising basic skills before addressing complex problems (Bada & Olusegun, 2015). While 

this approach may benefit foundational understanding, it does not necessarily facilitate the 

conceptual understanding needed to address measurement misconceptions. For instance, in 

Mathematics, learners must grasp the parts (e.g., specific measurement units) and the broader 

application (e.g., understanding Measurement in real-world contexts). A narrow focus on isolated 

skills might fail to address how errors in understanding units of Measurement or conversions 

affect overall problem-solving. 

The focus on breaking the curriculum into smaller, isolated parts means that basic skills 

are taught sequentially, often without immediate connections to broader, real-world applications. 

While this method can help build foundational knowledge, it does not always promote holistic 

or conceptual understanding. For example, in the context of Measurement, learners might 

become proficient in using specific units or performing conversions (the parts) but may struggle 

to apply these skills in complex, real-world problem-solving scenarios (the whole). This 

approach poses educational challenges, particularly in Measurement, where it is crucial to 

understand the relationship between different units, concepts, and their applications. Learners 

may memorise processes or formulas but fail to understand why or how they are applied, leading 

to misconceptions. 

For example, a student may know how to convert from one unit of Measurement to 

another but might not grasp the broader context of how these conversions impact the solution of 

real-world problems, such as calculating the area or volume of objects in various units. The 

narrow focus on isolated skills can result in learners retaining procedural knowledge (how to 

perform a task) without achieving conceptual clarity (why the task is done a certain way). This 

disconnect between skills and concepts can hinder problem-solving abilities, making it difficult 

for learners to recognise and correct errors related to Measurement, such as confusion between 

metric and imperial units or misunderstanding the logic behind formulas.  

Strict Adherence to a Fixed Curriculum 
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In a traditional classroom, strict adherence to a fixed curriculum is highly valued (Bada 

& Olusegun, 2015), which can hinder flexibility in addressing learner errors and misconceptions. 

Teachers may not be free to deviate from the prescribed curriculum to focus on addressing 

common misconceptions in Measurement. For example, if students consistently confuse metric 

and imperial units, a rigid curriculum might not allow teachers the time or space to provide the 

remedial activities necessary for conceptual understanding. 

The emphasis on strict adherence to a fixed curriculum in traditional classrooms introduces 

significant educational limitations, particularly when addressing learner misconceptions. 

Teachers often have to follow rigid guidelines, moving from one topic to the next without 

sufficient flexibility to focus on learner errors or misunderstandings. In Measurement, for 

example, if students consistently confuse metric and imperial units, a fixed curriculum may not 

allow the time or freedom necessary for in-depth remedial activities. This rigid structure 

prioritises content delivery over conceptual mastery, leaving gaps in learners’ understanding 

throughout their education. The inability to deviate from the prescribed syllabus restricts 

teachers’ ability to adapt instruction to student’s needs, particularly when confronting persistent 

errors requiring additional exploration or revision. 

Textbooks and Workbooks as Primary Materials 

The reliance on textbooks and workbooks as the main instructional materials in a 

traditionalist setting limits opportunities for students to engage with practical, real-world 

applications of Measurement (Bada & Olusegun, 2015). Addressing errors in Measurement 

requires more than rote learning; it necessitates interaction with diverse, hands-on materials and 

tasks that simulate real-world problem-solving. Teachers in a traditional classroom may find it 

challenging to incorporate these elements within the confines of textbook-driven instruction, 

missing opportunities to correct learner misconceptions through meaningful engagement with 

authentic measurement tasks. 

Textbooks and workbooks as the primary instructional materials further exacerbate this 

problem by offering limited opportunities for students to engage with real-world applications of 

Measurement. In traditionalist classrooms, the heavy reliance on these materials leads to rote 

learning rather than the experiential, hands-on approaches necessary for addressing errors in 

understanding. Learners may become proficient in answering textbook questions yet struggle to 

apply their knowledge to practical, real-life problems that involve Measurement. For example, 

while textbooks might provide numerous exercises on unit conversions, they often fail to 

contextualise why these are important in real-world scenarios, such as determining distances or 

calculating areas. The absence of practical engagement reduces opportunities for learners to 

confront and correct their misconceptions through meaningful application, leaving them with a 

superficial understanding of core concepts. 

Learning Based on Repetition 

While repetition is a common strategy in traditional classrooms, it may not be effective 

for addressing the underlying causes of learner misconceptions in Measurement (Bada & 

Olusegun, 2015). Research indicates that students frequently do not distinguish between random 

and systematic errors, believing that more measurements inherently yield better results without 

understanding the nature of accuracy and precision (Séré et al., 1993). As such, Sarwadi and 

Shahrill (2014) suggest that these errors and misconceptions stem from a lack of connection of 

prior knowledge, which leads to systematic errors that inhibit learning from mistakes. Therefore, 

repeating measurement tasks without addressing the conceptual misunderstandings behind 

learner errors can lead to superficial learning. For example, learners might correctly convert 

between units through repeated practice but may not fully understand why they are making 

certain conversions, leaving their misconceptions unaddressed. 

Learning based on repetition, another hallmark of traditional education, tends to focus on 

repeated practice without addressing the deeper conceptual misunderstandings behind learner 
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errors. While repetition can be useful for reinforcing skills, it is insufficient when learners have 

fundamental misconceptions. For instance, students might be able to convert units of 

Measurement through repeated drills correctly but fail to understand the reasoning behind the 

conversions. This results in learners who can perform tasks mechanically without genuinely 

grasping the underlying principles. The repetitive nature of traditional teaching thus reinforces 

procedural fluency. Still, it often neglects the need for conceptual clarity, making it difficult for 

learners to apply their knowledge in novel or complex situations. 

Teachers Disseminating Knowledge 

In the traditional model, teachers act as the primary source of knowledge, disseminating 

information for students to absorb (Bada & Olusegun, 2015). Klous and Wielaard (2016) and 

Naing et al. (2019) attest that teachers are portrayed in the classic passive education model as the 

knowledge owners who pose all the questions, and students are expected to do little more than 

copy and retain what they have learned. The instructor serves as the main conduit for knowledge 

transfer to passive student recipients in the traditional teacher-centred instruction paradigm. In 

contrast, critics such as Gupta (2011) of this method point to studies that suggest minimal 

learning occurs in such circumstances and stress the teacher’s position as a facilitator of active 

student participation in the learning process.  

This top-down approach limits opportunities for students to construct their understanding 

actively, which is essential for correcting misconceptions in Measurement. Addressing errors 

effectively requires learners to engage in activities that allow them to explore and reconstruct 

their knowledge, something that a traditionalist approach might not adequately support. In a 

teacher-centred approach, where the teacher is seen as the primary source of knowledge, the 

dissemination of information is largely one-directional. Students are expected to absorb content 

delivered by the teacher without actively constructing their understanding. This passive learning 

environment limits opportunities for learners to engage in discovery-based activities, which are 

essential for correcting misconceptions in Measurement. For example, a teacher may explain 

how to apply a formula for calculating area, but without allowing students to explore and question 

the reasoning behind it, their understanding remains surface-level. A more interactive, student-

centred approach would encourage learners to actively participate in their learning process, 

leading to a deeper grasp of complex concepts like measurement conversions or spatial 

reasoning. 

Directive Teacher Role 

In a traditional classroom, the teacher’s role is directive and rooted in authority, with 

limited opportunity for constructively scaffolding or guiding learners through their errors (Bada 

& Olusegun, 2015; Gupta, 2011; Klous & Wielaard, 2016; Naing et al., 2019). However, teachers 

must provide scaffolded support in addressing misconceptions in Measurement, allowing 

learners to progressively build their understanding through exploration and feedback, as outlined 

in Vygotsky’s Zone of Proximal Development (ZPD). A directive approach may not provide the 

necessary guidance for learners to reconstruct their knowledge of complex measurement 

concepts. 

The directive role of the teacher in traditional classrooms often means that learners are 

given instructions to follow without much guidance in scaffolding their understanding. This is a 

significant drawback when addressing measurement misconceptions, which often require more 

than direct instruction to resolve. In contrast, a constructivist approach, where teachers scaffold 

learning by providing incremental support as learners develop their understanding, aligns more 

effectively with the needs of learners struggling with complex concepts. The directive approach 

tends to overlook the benefits of exploratory learning, where students could benefit from 

gradually building their understanding of measurement concepts through guided discovery. 

Without such scaffolding, learners may rely on rote methods rather than developing the problem-

solving skills to overcome misconceptions. 
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Assessment Focus on Correct Answers 

Assessment in traditional classrooms is often based on correct answers, focusing on the 

product of learning rather than the process (Bada & Olusegun, 2015). Recent research highlights 

the need to shift from traditional product-focused assessment to more process-oriented 

approaches in education. Traditional classroom assessment often emphasises correct answers and 

summative evaluations, neglecting the learning process (Ahmad et al., 2020; Puad & Ashton, 

2020). This approach can overlook the conceptual understanding behind learners’ responses, 

making identifying and addressing misconceptions difficult (Puad & Ashton, 2020). In the 

context of Mathematical Literacy, merely testing whether learners can solve measurement 

problems without investigating why they make certain errors misses the opportunity to provide 

remedial strategies for deep understanding. 

 The focus on assessment based on correct answers in traditional classrooms prioritises 

the end product of learning over the process itself. This approach can mask underlying 

misconceptions because it only evaluates whether students can arrive at the right answer, not 

whether they understand why their approach works (Ahmad et al., 2020). In Measurement, for 

instance, a student might arrive at the correct answer by following memorised procedures but 

might not comprehend the rationale behind unit conversions or the principles of geometric 

measurements. This surface-level assessment overlooks the opportunity to diagnose and 

remediate conceptual misunderstandings. In contrast, assessments focusing on understanding the 

thought process behind learners’ answers could provide deeper insights into the misconceptions 

that must be addressed. 

Knowledge as Inert 

In traditionalist settings, knowledge is often seen as inert, something to be memorised 

and recalled rather than actively constructed (Bada & Olusegun, 2015; Klous & Wielaard, 2016; 

Naing et al., 2019). This can lead to learners retaining procedural knowledge of Measurement 

(e.g., how to apply formulas) but lacking the conceptual understanding needed to apply these 

skills to new, unfamiliar situations (Klous & Wielaard, 2016; Naing et al., 2019). For example, 

learners may know how to calculate the area of a rectangle but struggle to understand why the 

formula works, leaving room for persistent misconceptions. 

The perception of knowledge as inert, to be memorised and recalled, further limits the 

potential for learners to engage with and apply their learning actively. Traditional classrooms 

often treat knowledge as a static entity, something to be absorbed and reproduced, rather than as 

something to be actively constructed and connected to other concepts. In the case of 

Measurement, learners may remember formulas for calculating area or volume. Still, they may 

not fully grasp their reasoning, leading to difficulties when faced with unfamiliar problems; 

without opportunities to explore the why and how behind these formulas, learners are likely to 

retain only procedural knowledge, leaving them vulnerable to errors when asked to apply their 

learning to new or complex situations. 

Students Working Alone 

Traditional classrooms often emphasise individual work, which limits opportunities for 

collaborative learning and peer interaction—key components of the social Constructivist 

approach to correcting errors (Bada & Olusegun, 2015; Kariippanon et al., 2019). Group 

activities, discussions, and peer collaboration are crucial for learners to confront their 

misconceptions and gain new insights from others. In Measurement, learners might benefit from 

group work that allows them to explain their thinking and reconstruct their understanding through 

dialogue and shared problem-solving. 

The emphasis on students working alone in traditional settings restricts the opportunities 

for collaborative learning, which is essential for confronting and correcting misconceptions. 

Collaboration allows learners to articulate their thinking, receive peer feedback, and challenge 

their understanding through dialogue. In Measurement, group activities and peer interactions 
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could help learners clarify their misconceptions, as explaining concepts to others often leads to 

deeper understanding. By isolating learners, traditional classrooms miss out on the benefits of 

social learning, where the exchange of ideas and problem-solving strategies among students can 

significantly enhance conceptual understanding. 

Constructivist Classroom and Its Relevance in Addressing Misconceptions in Measurement 

Curriculum Emphasises Big Concepts 

In a Constructivist classroom, the curriculum begins with a focus on big concepts, starting 

with the whole and gradually expanding to include the parts (Bada & Olusegun, 2015). Research 

indicates that Constructivism is a learning theory that emphasises active knowledge construction 

by learners based on their experiences and reflections (Mugambi, 2018). In constructivist 

classrooms, teachers focus on big concepts to trigger students’ curiosity and guide them in 

investigating topics (Mugambi, 2018). The curriculum encourages students to construct their 

understanding through interaction with the environment rather than passively receiving 

information (Mugambi, 2018). This approach is particularly beneficial in addressing learner 

misconceptions in Measurement. For example, rather than teaching units of measurement or 

conversion methods in isolation, teachers can present measurement problems within real-world 

contexts that learners can relate to. This holistic approach helps learners see how the parts (e.g., 

units of Measurement, conversions, formulas) fit into a larger framework, which can lead to a 

deeper understanding and correction of errors in measurement-related tasks. 

Focusing on big concepts before addressing individual parts means that learners begin by 

understanding the broader context before delving into specific details. This implies a shift from 

traditional, fragmented teaching to a more holistic approach where learners see how different 

components of knowledge interrelate. In subjects like mathematics, this method is particularly 

effective in addressing misconceptions about Measurement. By situating measurement problems 

within real-world contexts, learners can make connections between abstract concepts (such as 

units or formulas) and practical applications. This deepens understanding and helps correct 

common errors in Measurement, such as misapplying units or failing to grasp the purpose of 

conversion methods. 

Pursuit of Student Questions and Interests 

In a Constructivist classroom, the pursuit of student questions and interests is highly 

valued (Bada & Olusegun, 2015). Zita (2021) concurs with Bada and Olusegun (2015) that 

Constructivist mathematics classroom activities require higher-order thinking, prior knowledge, 

and social interaction beyond discovery learning. This is essential for addressing misconceptions, 

as learners’ questions often reveal areas of confusion or misunderstanding. In the context of 

Mathematical Literacy, encouraging students to ask questions about measurement concepts—

such as why certain units are used or how formulas are derived—can lead to more meaningful 

engagement with the material. Teachers can use these questions as entry points to provide 

targeted remedial strategies that address specific misconceptions. 

The emphasis on student questions in Constructivist classrooms underscores the 

importance of student engagement and inquiry-based learning (Zita, 2021). This approach 

encourages learners to explore areas of confusion, revealing misconceptions that might otherwise 

go unnoticed. By addressing learners’ specific questions, teachers can develop more targeted 

remedial strategies to address gaps in understanding. In Mathematical Literacy, for instance, 

students asking about why particular units are used or how formulas are derived can provide 

crucial insights into their thinking processes. This approach promotes more personalised and 

meaningful learning, essential in correcting misunderstandings and fostering deeper 

comprehension. 

Use of Primary Sources and Manipulative Materials 

Constructivist classrooms employ various materials, including primary sources and 

manipulative materials, to help learners build on their prior knowledge (Bada & Olusegun, 2015; 
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Sarwadi & Shahrill, 2014; Zita, 2021). In the context of Measurement, using manipulatives—

such as rulers, measuring tapes, and other tools—allows learners to engage with measurement 

concepts hands-on. This interactive engagement helps learners connect abstract mathematical 

concepts with tangible experiences, which is crucial for addressing misconceptions. For example, 

learners may better understand the difference between area and perimeter when physically 

measuring and comparing objects rather than relying solely on textbook explanations. 

Using manipulatives in Constructivist classrooms allows learners to engage with abstract 

concepts in a hands-on, practical way. This reflects the value of experiential learning, where 

students connect theoretical knowledge with tangible experiences. In Measurement, providing 

learners with tools like rulers or measuring tapes enables them to physically interact with 

measurement concepts, making abstract ideas more concrete. This interactive approach helps 

clarify distinctions between concepts like area and perimeter, which are often a source of 

confusion. It demonstrates that active, experiential learning is key to overcoming misconceptions 

and promoting deeper understanding. 

Learning Builds on What the Student Already Knows 

In a Constructivist approach, learning is interactive and builds on the learner’s existing 

knowledge (Bada & Olusegun, 2015). As such, teachers’ awareness of the constructivist 

approach to learning is important because it involves active engagement, inquiry, problem-

solving, and collaboration with others (Laskar & Bhattacharjee, 2022). Pricopie (2020) attests 

that building on the student’s knowledge is essential. Constructivism in learning involves 

reflection, active construction, and intersubjective interpretation, with knowledge gained through 

reflection, past experiences, and cultural background. This is particularly relevant to addressing 

errors in Measurement, as learners often enter the classroom with pre-existing misconceptions. 

By tapping into what learners already know, teachers can identify the gaps and inaccuracies in 

their understanding of measurement concepts. For instance, if students incorrectly apply volume 

formulas, a teacher can guide them to revisit their prior knowledge of length and area and scaffold 

the learning process to bridge the gap to volume. 

Constructivist education is grounded in the idea that learning is an active process that 

builds on the learner’s prior knowledge. This has significant implications for addressing errors 

in Measurement, as learners often bring misconceptions into the classroom. By identifying and 

building on what students already know, teachers can bridge gaps in understanding. For example, 

if students struggle with volume calculations, teachers can scaffold learning by revisiting 

foundational concepts such as length and area. This approach emphasises the importance of 

recognising learners’ pre-existing knowledge and using it as a foundation for correcting errors 

and advancing understanding. 

Teacher as a Dialogue Partner 

Rather than simply transmitting information, teachers in a Constructivist classroom 

engage in a dialogue with students, helping them construct their understanding (Bada & 

Olusegun, 2015). Constructivist-based teaching emphasises students’ active role in creating 

knowledge through problem-solving, leading to better understanding, shifting the focus from 

passive listening and memorisation to active learning, experimenting, exploring, and discovering 

cause and effect relations among studied phenomena and objects (Thu & Thu, 2023). Hence, 

Constructivist teaching in mathematics is more successful than traditional methods, as students 

construct their knowledge and apply it to new situations (Banu & Mahmood, 2019). 

  This dialogue is essential for identifying and addressing misconceptions in Measurement. 

Through questioning, probing, and discussion, teachers can uncover why learners are making 

errors and guide them toward correcting their misunderstandings. For example, suppose learners 

struggle to understand why they must convert units in a real-world measurement task. In that 

case, the teacher can engage them in a conversation about the practical implications of unit 

conversion, fostering deeper understanding. 
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In a Constructivist classroom, the teacher is not just an instructor but a partner in dialogue. 

For education, this shifts the teacher’s role from transmitting knowledge to facilitating 

understanding through interaction. In Measurement, for instance, a teacher might converse with 

students to explore why they struggle with unit conversion. This dialogical approach allows 

teachers to probe learners’ thought processes, uncover misconceptions, and guide them toward 

correct conclusions. By fostering a two-way conversation, teachers can better understand and 

address the underlying causes of errors, leading to more effective remediation and deeper 

learning. 

Teacher’s Role is Interactive and Rooted in Negotiation 

In a Constructivist classroom, the teacher’s role is interactive and involves negotiation 

with learners (Bada & Olusegun, 2015). In the constructivist approach, knowledge is constructed 

by the learner under the active guidance of the teacher, with teachers playing different roles 

(Shakeela & Vijayalakshmi, 2023). Constructivist teaching methods, such as advanced 

requesting for elaboration, help students understand, recall, and apply essential information, 

concepts, skills and better application of concepts in real-life applications (Frita, 2021). 

This is particularly important for remedial strategies, as teachers need to negotiate 

meaning with learners, helping them reconstruct their knowledge of Measurement. Instead of 

simply correcting errors, teachers work with students to explore the reasons behind their 

misconceptions, fostering a collaborative learning process. For example, a teacher might help 

learners who consistently calculate incorrect areas by engaging them in a discussion about their 

thought process and working together to rebuild the correct understanding. 

Constructivist teaching involves negotiation between teacher and learner, emphasising 

collaboration in constructing knowledge. This has important educational implications, 

particularly in addressing misconceptions like Measurement. Rather than simply providing the 

correct answers, teachers work with students to reconstruct their understanding. For example, if 

a student consistently calculates incorrect areas, the teacher engages the learner in a discussion 

about their thought process, guiding them toward a more accurate understanding. This 

collaborative approach helps learners take ownership of their learning, fostering a deeper 

engagement with the material and a more thorough correction of errors. 

Assessment Focus on Both Process and Product 

In Constructivist classrooms, the assessment includes tests, student work, observations, 

and points of view (Bada & Olusegun, 2015; Frita, 2021; Shakeela & Vijayalakshmi, 2023). This 

approach values the learning process as much as the final product, which is essential for 

addressing misconceptions in Measurement. Rather than assessing whether learners can solve a 

measurement problem correctly, teachers can evaluate how learners arrive at their answers—

whether their process shows misconceptions or incomplete understanding. For example, when 

learners make errors in calculating volume, a Constructivist approach to assessment would 

examine how they approach the problem, where their reasoning breaks down, and how they can 

be guided to a correct understanding. 

Constructivist classrooms emphasise assessing the final answer and the process through 

which learners arrive at their conclusions. In education, this represents a shift from traditional 

assessment methods to more holistic evaluations focusing on understanding students’ reasoning. 

In Measurement, a Constructivist assessment approach would look at how learners approach a 

volume problem, identifying where their reasoning breaks down. This focus on process and 

product enables teachers to diagnose misconceptions more effectively and provide tailored 

interventions rather than merely focusing on whether an answer is right or wrong. 

Knowledge as Dynamic 

In a Constructivist classroom, knowledge is seen as dynamic and ever-changing, shaped 

by learners’ experiences (Bada & Olusegun, 2015). Sharma (2020) concurs that Constructivist 

teaching and learning focus on process rather than product, engaging students through dynamic 
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and interactive feeding of information, allowing them to comprehend themselves through past 

experiences. Similarly, Raturi (2023) agrees that human learning and knowledge are created via 

social interaction and shared experiences rather than passively transferring information. As such, 

in the classroom, the focus shifts from teacher to student, allowing students to use their abilities 

constructively and build meaning according to their understanding (Sumarna & Gunawan, 2022). 

This view is particularly relevant for addressing misconceptions, as learners’ 

understanding of Measurement is not static but evolves through interaction with new problems, 

experiences, and real-world contexts. Teachers can encourage learners to rethink and refine their 

understanding of measurement concepts, helping them move beyond their misconceptions and 

develop a more accurate and flexible understanding of how Measurement works in various 

contexts. 

In a Constructivist framework, knowledge is viewed as dynamic and evolving, shaped by 

learners’ experiences. For education, learners’ understanding is never static; it grows as they 

interact with new information and contexts. In Measurement, this dynamic view allows students 

to continuously refine their understanding as they encounter new measurement tasks in real-

world settings. Teachers can encourage students to revisit and rethink their misconceptions, 

helping them move toward a more flexible and accurate understanding of how measurement 

concepts apply in various situations. This approach fosters lifelong learning and adaptability in 

students. 

Students Work Primarily in Groups 

Group work is central to the Constructivist approach, allowing learners to collaborate, 

share ideas, and correct misconceptions (Bada & Olusegun, 2015). Research indicates that 

collaborative learning in group tasks supports active learning and engagement, as supported by 

key elements of constructivist learning environments (Lee & Yang, 2020). As such, collaborative 

learning supports complex and relevant learning environments and allows students ownership in 

learning (Taggart & Wheeler, 2023). Kraatz et al. (2020) concur that teacher scaffolding and 

existing student processes amplify one another, encouraging productive intellectual collaboration 

when social norms are present. 

Collaborative learning environments are beneficial for addressing errors in Measurement 

because learners can observe their peers’ reasoning, challenge each other’s misunderstandings, 

and offer alternative solutions. For example, in a group activity focused on calculating area or 

volume, students who hold misconceptions can learn from others who approach the problem 

differently, providing an opportunity for peer-assisted learning and conceptual clarification. 

Group work is central to Constructivist learning, emphasising collaboration and peer-assisted 

learning. In education, this approach highlights the importance of social interaction in correcting 

misconceptions and building knowledge. In the context of Measurement, group activities allow 

students to share ideas, challenge each other’s misunderstandings, and explore alternative 

problem-solving strategies. For example, when calculating area or volume, students with 

misconceptions can learn from their peers who might have a different or more accurate approach. 

This collaborative learning environment not only helps correct individual errors but also 

promotes the development of collective problem-solving skills and a deeper understanding of 

mathematical concepts. 

 

 

CONCLUSION 

 

This study has explored how the Constructivist approach can address learner 

misconceptions in Measurement. The research has demonstrated that the Constructivist method, 

which emphasises a learner-centred, inquiry-driven, and interactive classroom environment, 

offers significant potential for overcoming common errors and misunderstandings in 
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Measurement. By focusing on the holistic understanding of concepts, fostering dialogue, and 

using real-world contexts, the Constructivist approach enables learners to construct meaning 

from their prior knowledge, make connections between different mathematical ideas, and 

actively engage in problem-solving. 
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