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Abstract 

Lev Vygotsky’s sociocultural theory of 

cognitive development—particularly the 

Zone of Proximal Development (ZPD), 

mediation, scaffolding, and social 

interaction—offers a powerful and human-

centered foundation for transforming 

mathematics education in Nigeria. Moving 

beyond abstract theorizing, the Vygotskian 

perspective allows teachers to understand 

learners as social beings whose reasoning 

grows through supportive interaction, guided 

participation, and culturally meaningful 

experiences. Drawing on recent foreign and 

Nigerian studies, this article expands the 

theoretical discussion by situating 

Vygotsky’s ideas within real classroom 

realities, including curriculum overload, 

limited instructional resources, and the 

persistent challenge of overcrowded 

classrooms. Evidence demonstrates that 

scaffolded instruction, dialogic teaching, and 

collaborative problem-solving can strengthen 

mathematical understanding for diverse 

learners. Nigerian research further highlights 

the need for contextual adaptation—

particularly through local materials, 

indigenous counting systems, and culturally 

relevant teaching strategies. The article also 

acknowledges dissenting perspectives 

relating to biological constraints, cultural 

appropriateness, and practical scalability. 

Recommendations for policy, teacher 

education, assessment reform, and 

curriculum transformation are presented to 

support Nigeria’s vision of a learner-

centered, socially grounded mathematics 

education system. 

Keywords: collaborative learning, culturally 

relevant pedagogy, scaffolding, zone of 

proximal development 

1.0 Introduction 

Across the world today, mathematics 

classrooms are changing. Instruction is 

gradually shifting from rigid chalk-and-talk 

routines to approaches that prioritize 
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reasoning, exploration, and connection-

making. In Nigeria, however, this transition 

has been slow and uneven. While policy 

documents emphasize competencies such as 

creativity, communication, and problem-

solving, many classrooms continue to uphold 

traditional, teacher-dominated practices. 

Learners often memorize without 

understanding, perform without reasoning, 

and fear mathematics rather than appreciate 

its usefulness. 

Lev Vygotsky’s sociocultural theory offers a 

refreshing and deeply human framework for 

addressing these challenges. Vygotsky 

(1978) viewed learning not as a solitary act 

but as a socially embedded process shaped by 

interaction, language, cultural tools, and 

collective meaning-making. This position 

challenges the long-standing mathematics 

classroom model where the teacher speaks, 

the students listen, and learning is judged 

only by correct answers. 

Recent scholarship internationally and within 

Nigeria (Chen, 2025; Rigopouli, 2025; 

TWIST Journal Editorial Board, 2024) 

reinforces that mathematics learning 

becomes more durable and meaningful when 

learners participate actively, collaborate, 

discuss ideas, and receive scaffolded support 

that stretches their thinking. This article 

expands on these themes more deeply by 

providing a humanized, practice-oriented 

interpretation of sociocultural theory and 

articulating how Nigeria can leverage it to 

transform mathematics education. 

Core Vygotskian Constructs Relevant to 

Mathematics Learning 

The Zone of Proximal Development 

(ZPD): Teaching at the “Sweet Spot” of 

Learning 

The ZPD remains one of the most 

transformative concepts for mathematics 

teachers. Vygotsky (1978) describes it as the 

developmental space between what a learner 

can do independently and what they can 

accomplish with assistance. When teachers 

teach within the ZPD, they neither 

oversimplify nor overwhelm; instead, they 

stretch learners just enough to become active 

participants in their own growth. 

In mathematics, the ZPD guides teachers to 

target instruction at the exact level where 

learners require support—whether in 

algebraic manipulation, number sense, 

geometry, or problem-solving. According to 

Walshaw (2017), ZPD-grounded instruction 

leads to conceptual acceleration, enabling 

students to internalize patterns and principles 

rather than merely memorize formulas. 

This means that teachers must first 

understand where each learner currently is in 

their developmental journey, recognizing the 
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specific skills and concepts they can perform 

independently and those that require guided 

support. Consequently, instruction must be 

differentiated rather than rigid and uniform, 

allowing teachers to tailor scaffolds, tasks, 

and explanations to meet diverse learning 

needs within the classroom. In addition, 

feedback must be timely, encouraging, and 

developmental, helping students progress 

confidently from their actual level of 

performance toward their potential level. In 

Nigerian mathematics classrooms, applying 

the principles of the ZPD in this manner 

could be a powerful key to breaking the 

chronic cycle of fear, anxiety, and repeated 

failure that many learners experience in the 

subject. 

Mediation and Cultural Tools: Learning 

through Meaningful Instruments 

Vygotsky emphasized that human beings 

learn through tools—especially cultural and 

symbolic tools like language, diagrams, 

models, symbols, and physical 

manipulatives. These tools do not merely 

support learning; they shape it. 

Chen (2025) highlights that mediation helps 

learners externalize their mathematical 

thinking before internalizing it as structured 

knowledge. In Nigeria, mediation in 

mathematics learning can take culturally 

grounded forms that connect abstract 

concepts to learners’ everyday experiences. 

For example, bottle tops can be used to teach 

counting, while yam tubers, sticks, or 

stones serve as practical tools for 

demonstrating addition, subtraction, and 

division. Geometry can be explored through 

local shapes, including calabashes, woven 

patterns, and architectural motifs, allowing 

students to understand symmetry, angles, and 

spatial relationships within familiar cultural 

contexts. Additionally, indigenous counting 

systems, such as the Yoruba base-20 system, 

can be leveraged to teach numeracy, place 

value, and number relationships, providing 

learners with culturally relevant and 

cognitively meaningful pathways to 

understanding mathematics. The Kontagora 

Journal of Mathematics (2025) confirms that 

many Nigerian learners engage better with 

mathematics when introduced to concepts 

through familiar, everyday objects. 

Digital tools such as educational apps, 

dynamic geometry software, and online 

simulations also serve as mediators, though 

accessibility varies across regions. 

Social Interaction and Collaborative 

Learning: Mathematics as a Social 

Activity 

Vygotsky believed that cognition develops 

most robustly when learners engage in 

meaningful social interaction with peers, 
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teachers, parents, and community members. 

In the mathematics classroom, collaborative 

learning becomes a powerful extension of 

this principle, as it encourages rich 

mathematical talk, allows learners to test and 

refine their ideas, promotes the negotiation of 

meaning, builds confidence, and strengthens 

both communication and reasoning skills. 

Wibowo (2025) reinforces this view, noting 

that peer-assisted learning often helps 

students grasp difficult concepts more 

effectively because they can relate to one 

another’s explanations in ways that feel 

natural and accessible. In the Nigerian 

context—where many students harbour fear, 

anxiety, or low self-efficacy toward 

mathematics—collaborative learning offers a 

promising pathway to reduced apprehension, 

increased motivation, and a stronger sense of 

classroom community. 

Recent International Evidence 

Expanding on global findings, contemporary 

international studies reveal that scaffolding 

enhances mathematical reasoning by 

breaking complex tasks into manageable 

steps and gradually removing support as 

learners gain mastery (Rigopouli, 2025). 

Additionally, technology-mediated 

instruction, such as virtual manipulatives 

and interactive number lines, has been shown 

to improve students’ problem-solving 

accuracy and deepen conceptual 

understanding (Chen, 2025). Furthermore, 

dialogic teaching, where teachers pose 

probing questions and encourage 

mathematical conversation, enables learners 

to articulate their reasoning, confront 

misconceptions, and develop more robust 

mathematical understanding (Walshaw, 

2017). Collectively, these studies provide 

strong empirical support for Vygotskian 

approaches in mathematics education 

worldwide, demonstrating the effectiveness 

of socially and cognitively mediated 

instruction. These international findings 

demonstrate that sociocultural, interaction-

based models of teaching are not merely 

theoretical—they are evidence-based and 

highly effective. 

Nigerian Perspectives and Contextual 

Realities 

Nigeria's educational landscape presents both 

fertile ground and formidable obstacles for 

Vygotskian mathematics teaching. 

However, the effective implementation of 

Vygotskian principles in Nigerian 

mathematics classrooms is hindered by 

several persistent challenges. These include 

overcrowded classrooms, which limit 

teachers’ ability to provide individualized 

scaffolding; inadequate teacher training, 

which leaves many educators unfamiliar with 
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collaborative and inquiry-based methods; 

and limited instructional materials, which 

restrict opportunities for hands-on mediation. 

Additionally, the reduced opportunity for 

group work, weak assessment systems, and 

heavy curriculum content further constrain 

meaningful interaction-based learning. The 

Kontagora Journal of Mathematics (2025) 

identifies these factors as major structural 

barriers that continue to impede the full 

realization of sociocultural approaches 

within the country’s mathematics education 

system. Yet, despite these obstacles, 

significant opportunities abound for 

Nigeria’s mathematics education 

transformation. The nation possesses a 

wealth of rich cultural artifacts—such as 

traditional games, indigenous counting 

systems, crafts, and local objects—that can 

serve as powerful mediational tools for 

mathematical learning. Nigerian learners 

themselves are naturally social, 

collaborative, and expressive, making them 

well-suited for Vygotskian, interaction-

driven pedagogy. Teachers across the 

country are increasingly open to innovative 

instructional practices that shift the 

classroom from rigid lecturing to dialogic 

engagement and guided discovery. 

Moreover, the materials required for 

mediation and scaffolding—manipulatives, 

charts, counters, and cultural models—can be 

produced locally at low cost, making the 

Vygotskian approach both sustainable and 

contextually realistic. Olatunji and Usman 

(2023) show that when Nigerian teachers 

adopt low-cost manipulatives, local language 

explanations, and group tasks, student 

engagement increases significantly. 

The TWIST Journal Editorial Board (2024) 

cautions that Nigeria must contextualize 

sociocultural learning rather than import 

pedagogies without adaptation. For instance, 

mathematics lessons should reflect Nigerian 

realities—local markets, transport systems, 

indigenous measurement units, and 

community problem-solving traditions. 

Dissenting and Critical Perspectives 

Despite its considerable strengths and its 

wide appeal to educators, Vygotsky’s theory 

is not universally accepted. Some researchers 

caution that the model’s strong focus on 

social collaboration may overlook important 

biological and individual differences, while 

others argue that its classroom applications 

can be difficult to sustain in real-world 

settings where teachers face overcrowded 

classrooms, limited resources, and diverse 

learner needs. 

Biological and Individual Differences 

Kozulin (1990) argues that Vygotsky may 
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have underemphasized the role of biological 

maturation, innate cognitive variability, and 

the needs of learners with disabilities or 

special educational requirements. While the 

theory emphasizes social interaction and 

cultural mediation, critics contend that it does 

not fully account for individual neurological 

and developmental differences. This 

limitation suggests that a holistic approach—

integrating sociocultural strategies with 

neurocognitive insights—is necessary to 

meet the needs of all learners effectively. 

Scalability Challenges 

Implementing Vygotsky’s scaffolded and 

interaction-driven approaches becomes 

particularly difficult in overcrowded 

classrooms, a common scenario in Nigerian 

public schools where class sizes often range 

from 80 to 120 students (Kontagora Journal 

of Mathematics, 2025). In such 

environments, individualized support and 

meaningful peer collaboration are 

challenging to sustain, limiting the practical 

application of ZPD-based teaching strategies. 

Cultural Concerns 

Some critics highlight that interactive and 

collaborative pedagogies may conflict with 

cultural norms in classrooms where learners 

are expected to remain quiet, defer to 

authority, and avoid questioning teachers 

(TWIST Journal Editorial Board, 2024). This 

does not imply that sociocultural approaches 

should be discarded but rather that careful 

cultural negotiation and adaptation are 

required. Teachers must balance respect for 

cultural expectations with the pedagogical 

need for dialogue, interaction, and inquiry-

based learning. 

In sum, while Vygotsky’s theory provides a 

valuable framework for promoting active, 

collaborative, and culturally grounded 

mathematics learning, its practical 

implementation must navigate biological, 

logistical, and cultural constraints to be 

effective in diverse educational contexts. 

Implications for Transforming 

Mathematics Education in Nigeria 

Curriculum Design 

A ZPD-responsive curriculum prioritizes 

depth over breadth by structuring learning in 

ways that align with how students naturally 

develop mathematical understanding. Such a 

curriculum sequences instruction from 

concrete experiences to abstract reasoning, 

ensuring that learners build solid conceptual 

foundations before advancing to more 

complex ideas. It also integrates culturally 

familiar examples that resonate with students 

lived experiences, thereby strengthening 

relevance and comprehension. In addition, 
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the curriculum places a premium on 

reasoning rather than rote learning, 

encouraging learners to explain, justify, and 

make sense of mathematical ideas. To further 

support cognitive growth, it embeds 

collaborative tasks and inquiry-based 

activities, allowing students to learn through 

dialogue, exploration, and shared problem-

solving within their Zone of Proximal 

Development. 

Teacher Training and Professional 

Development 

Teachers must be re-trained to implement 

Vygotskian principles effectively, focusing 

on key competencies such as scaffolding 

instruction, facilitating mathematical 

dialogue, and diagnosing learners’ Zone of 

Proximal Development (ZPD) to target 

support where it is most needed. They should 

also be equipped to use local resources 

creatively, integrating familiar cultural 

artifacts and materials into lessons, and to 

deliver language-rich instruction that bridges 

everyday communication with formal 

mathematical vocabulary. Rigopouli (2025) 

affirms that teacher competence is the most 

critical factor in successfully implementing 

sociocultural pedagogy and realizing 

meaningful mathematics learning outcomes. 

Classroom Strategies 

Practical classroom strategies for 

implementing Vygotskian principles in 

mathematics include group problem-solving 

sessions, which encourage collaboration and 

peer learning; rotational learning stations, 

allowing students to engage with diverse 

tasks and manipulatives; peer tutoring, where 

learners support one another in mastering 

concepts; and think–pair–share routines, 

which foster dialogue and reflection. 

Additionally, the use of local manipulatives 

connects abstract mathematical ideas to 

familiar, tangible experiences, while, where 

necessary, bilingual explanations help bridge 

gaps between everyday language and formal 

mathematical vocabulary, ensuring that all 

learners can participate meaningfully. 

Suggestions 

1. Nigeria’s mathematics education 

transformation agenda requires a multi-

faceted policy approach. Key priorities 

include reducing class sizes to enable 

meaningful scaffolding and individualized 

attention, providing instructional material 

grants to equip schools with the tools 

necessary for mediating learning, and 

supporting action research in schools to 

foster evidence-based instructional 

innovation. 

2. Additionally, strengthening teacher-

mentorship programs can enhance 
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professional development and capacity-

building, while funding culturally responsive 

pedagogy initiatives ensures that 

instructional practices are relevant, engaging, 

and grounded in learners’ social and cultural 

contexts. 

Conclusion 

Vygotsky’s sociocultural theory presents a 

humane, culturally grounded, and deeply 

practical lens for reimagining mathematics 

education in Nigeria. When thoughtfully 

implemented, the theory promotes 

collaborative learning, strengthens 

conceptual understanding, and positions 

learners as active participants in constructing 

mathematical meaning. While challenges 

remain—particularly around training, 

resources, and class size—Nigeria stands at a 

defining moment to re-orient mathematics 

instruction toward a more learner-centered, 

socially mediated, culturally enriched, and 

empowering direction. Meaningful 

transformation will require coordinated 

action among teachers, policymakers, 

curriculum experts, and communities. 
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