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Abstract 

The indiscriminate use of scientific calculators in secondary mathematics classrooms threatens 

pedagogical quality and conceptual learning, yet teacher perspectives on this phenomenon remain 

underexamined in sub-Saharan African contexts. This study employed a mixed-methods approach 

to explore how experienced mathematics educators perceive calculator abuse and its impact on 

instructional quality in private secondary schools. Ten mathematics teachers (80% with 5+ years 

experience) from five selected schools in Enugu South, Nigeria, completed a validated Likert-scale 

questionnaire assessing seven dimensions of pedagogical quality reduction and participated in 

classroom observations. Findings revealed strong consensus (mean = 3.51/4.0, SD = 0.55) that 

calculator abuse significantly undermines teaching quality across multiple dimensions: preventing 

students from learning foundational skills (M = 3.20), failing to stimulate challenging 

mathematical thinking (M = 3.88), fostering unhealthy dependency (M = 3.16), promoting 

cognitive passivity and diminished critical thinking (M = 3.72), preventing conceptual mastery of 

core topics (M = 3.24), and creating obstacles for students who lack proficiency with the device 

(M = 3.53). Teachers emphasised that while calculators serve valid computational functions, they 
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do not facilitate genuine mathematical learning without deliberate pedagogical integration. These 

findings align with Cognitive Load Theory and suggest that effective calculator integration 

requires threshold-based implementation—delaying introduction until junior secondary 

foundations are established, combined with explicit instruction on appropriate use contexts. The 

study contributes to limited African education literature on technology-pedagogy interfaces and 

provides an evidence base for curriculum policy in resource-constrained contexts. 

Keywords: Mathematics education, calculator abuse, pedagogical quality, teacher perceptions, 

Cognitive Load Theory, Nigeria, dependency, foundational skills 

 

1. Introduction 

Mathematics achievement in Nigeria remains persistently low despite technological investments. 

According to the West African Examinations Council (WAEC) and the National Examination 

Council (NECO), failure rates in mathematics have remained elevated over successive 

examination cycles, suggesting systemic challenges in how mathematics is taught and learned 

(National Mathematics Centre, 2019). The integration of technology in mathematics education has 

been a subject of global debate since the National Council of Teachers of Mathematics (NCTM) 

first advocated for calculator use in classrooms in 1974 (NCTM, 2015). In Nigeria, calculators 

were introduced as tools to improve computational efficiency and examination outcomes. 

However, emerging evidence suggests that what began as pedagogical enhancement has evolved 

into technological dependency, fundamentally altering the teaching-learning dynamic. 

This study examines a critical yet under-researched phenomenon in Nigerian mathematics 

education: the abuse of calculators—defined as their indiscriminate, unregulated use in contexts 

where mental computation or conceptual understanding should be prioritised. While international 

literature extensively documents calculator integration debates (Brown et al., 2017; McCauliff, 

2019), limited research exists on how this technological intervention manifests in Nigerian 

classrooms, particularly private secondary schools that often pioneer educational innovations. 

Theoretical grounding for this investigation comes from Sweller's (2016) Cognitive Load 

Theory (CLT), which posits that mathematical mastery requires schema acquisition through 

repeated practice and gradual automation of procedures. When calculators circumvent this 

cognitive process, they potentially disrupt the foundational skill development essential for higher-
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order mathematical thinking—a concern expressed by practising teachers yet absent from policy 

discussions. 

This paper addresses the first research question from a larger mixed-methods study: To what 

extent has the abuse of calculators reduced the quality of teaching and learning mathematics 

in private secondary schools in Enugu South, Nigeria? By examining teacher perspectives and 

classroom practices, we illuminate how technological tools, when misapplied, can inadvertently 

compromise pedagogical objectives and learning quality. 

 

2. Literature Review 

2.1 The Global Calculator Debate: Promise and Peril 

The calculator's journey from controversial innovation to classroom staple reflects broader 

tensions in educational technology adoption. Initially promoted to reduce computational drudgery 

and allow focus on conceptual understanding (NCTM, 2015), calculators were quickly embraced 

in developed educational systems. However, research soon revealed unintended 

consequences. Hembree and Dessart (1992) cautioned that calculators "may not be appropriate for 

use at all times, in all places, and for all subject matters"—a warning that foreshadowed 

contemporary abuse patterns. 

Roberts (2017) analyzed 34 peer-reviewed studies comparing students using calculators versus 

traditional methods and found that while calculators provided computational benefits, they did not 

generate evidence of improved conceptual understanding. More recent meta-analyses reveal 

nuance: students who use calculators achieve higher scores on computation-based assessments and 

develop positive attitudes toward mathematics, yet demonstrate reduced proficiency when 

technology is withdrawn (Jiang et al., 2023). This performance-learning paradox becomes central 

to understanding calculator abuse. 

2.2 Pedagogical Erosion Through Technological Dependency 

International studies document several abuse manifestations relevant to our context: 

• Procedural over conceptual learning: Students use calculators to generate answers 

without understanding underlying mathematical relationships (Mead, 2015) 
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• Diminished mental computation: Basic arithmetic skills atrophy when calculators handle 

even simple calculations (Saxon, 1986) 

• Impaired estimation abilities: Students lose the capacity to judge answer reasonableness 

(Gelernter, 2017) 

• Superficial engagement: Technology can create an illusion of understanding while 

masking conceptual gaps (Brown et al., 2017) 

Ochanda and Indoshi (2011) documented that Kenyan secondary students who used calculators 

indiscriminately lost ability to perform mental arithmetic and lacked confidence without devices. 

Zheng (1992, cited in Mashekwa, 2021) warned that "allowing learners to use scientific calculators 

on arithmetic problems leads to inability to perform arithmetic when the calculator is absent." This 

observation resonates across diverse educational contexts. 

Importantly, Mashekwa (2021) found that African teachers support calculator use in principle yet 

express deep concerns about implementation. Teachers in Lusaka secondary schools 

acknowledged that "calculators make learners over-dependent on the gadget even for simple 

computations," and observed that "learners demonstrated lack of ability to effectively use scientific 

calculators," suggesting that neither students nor teachers had developed proficiency with the 

technology. 

2.3 Mastery Learning and Cognitive Load: International Models 

Why do mathematically high-performing nations (Singapore, South Korea, Japan) delay calculator 

introduction? Leung, Park, Shimizu, and Xu (2015) observed that countries ranking highest on 

PISA and TIMSS adopt instructional approaches emphasizing repetition and mastery of 

fundamentals before technological aids. Students engage in extensive practice—"lots of practice 

and memorization until they fully grasp knowledge"—developing schemas and automatic 

processing before accessing computational shortcuts (Maxwell, 2016). Montague, Krawec, 

Enders, and Diet (2015) explain that cognitive processes in mathematical problem-solving are 

"manifold and compounded by organization of steps involved in the practice," and that students 

benefit from repetition and layering of topics to develop lasting mastery. With premature calculator 

introduction, this cognitive layering opportunity is truncated. 
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2.4 Teacher Role in Technology Integration 

The NCTM (2015) emphasizes that technology's effectiveness depends entirely on pedagogical 

deployment: "The use of calculators along with traditional paper and pencil instruction enhances 

the learning of basic skills." The critical phrase is "along with"—technology is complemented, not 

substitute. Yet implementation often diverges from principle. Nguyen Van Hung (2018) 

documented that in Vietnamese high schools, while teachers recognized calculator benefits for 

saving time and enabling complex problem exploration, "70.4% of teachers reported that many 

mathematical contents make it difficult to use calculators," and teachers "have not spent much time 

preparing lessons that use calculators." The absence of pedagogical planning allowed calculators 

to become tools of convenience rather than learning. 

Wanjala and Mwangi (2016) emphasize that successful technology integration requires teacher 

training in pedagogical content knowledge for technology (TPACK)—understanding not just 

how to use technology, but when and why it serves learning objectives. Without this capacity, 

technology becomes used ad hoc, driven by student preference rather than learning design. 

2.5 The Nigerian Context: A Knowledge Gap 

While studies exist on calculator use in African educational contexts (Ochanda & Indoshi, 2011; 

Sunday Orji, 2020), few examine the abuse phenomenon specifically. Nigeria's unique 

challenges—including large class sizes, varied teacher preparation, examination-focused 

pedagogy, and rapid technology adoption without corresponding policy guidance—create 

conditions where calculator misuse may manifest differently than in Western contexts. This study 

addresses this geographical and contextual research gap, positioning teacher expertise as essential 

evidence for policy development. 

2.6 Summary of Literature and Knowledge Gap 

Research documents clear dependencies between calculator use and student learning outcomes, 

with strong evidence that mastery of foundations precedes effective technology use. Mechanisms 

are well-established through Cognitive Load Theory: premature calculator use bypasses repetition 

and schema development. Yet empirical evidence from teachers' perspectives—especially in 

African contexts where technology access and teacher training vary significantly—remains 

limited. This study contributes by centering educator expertise in understanding how calculator 

overuse undermines pedagogical quality in a specific, under-researched region. 

https://journals.classicmultilinks.com/
https://journals.classicmultilinks.com/


 

INMRJ 

International Nexus Multidisciplinary Research Journal 
https://journals.classicmultilinks.com 

Impact Factor: 5.0 - Vol: 3 Issue:1, 2026 

 

 
 

53 
 

INMRJ 

International Nexus Multidisciplinary Research Journal 

https://journals.classicmultilinks.com 

3. Methodology 

3.1 Research Design 

This study employed a mixed-methods approach within an interpretivist paradigm, recognizing 

that pedagogical quality involves subjective teacher perceptions alongside measurable classroom 

practices. The design incorporated quantitative questionnaire data and qualitative insights from 

teacher interviews and classroom observations. A descriptive-exploratory design was employed, 

using Likert-scale questionnaires to quantify and interpret teacher perspectives on calculator 

impact—an approach appropriate for understanding how practicing educators perceive complex 

pedagogical phenomena. 

3.2 Study Context and Participants 

The research was conducted in Enugu South Local Government Area, Enugu State, Nigeria. Five 

private secondary schools were purposively selected, representing diverse institutional 

characteristics. From these, ten mathematics teachers participated, representing the sample. 

Participant selection prioritised teaching experience as a criterion, on the premise that experienced 

practitioners possess deeper knowledge of the impact of technology on learning quality. 

Table 1: Professional Experience of Participating Teachers (N=10) 

Years of Service Frequency Percentage 

Less than 5 years 2 20% 

6–10 years 3 30% 

11–15 years 3 30% 

16–20 years 2 20% 

Total 10 100% 

Eight teachers (80%) had taught mathematics for five or more years, with representation across 

experience bands. This composition strengthens the validity of findings, as substantial teaching 

experience correlates with pedagogical sophistication and pattern recognition about student 

learning (Darling-Hammond, 2000). Schools were selected using convenience sampling, 

prioritising accessibility for the researcher. 
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3.3 Instrument Development and Validation 

A researcher-developed Likert-scale questionnaire was created to assess teacher perceptions of 

calculator impact on pedagogical quality. The questionnaire comprised seven items, each 

representing a distinct dimension of pedagogical quality potentially compromised by calculator 

abuse: 

1. Prevents students from effectively learning basic mathematics needed for workforce entry 

2. Does not stimulate students in challenging mathematical work 

3. Creates over-dependency, leaving students helpless without devices 

4. Promotes laziness, diminishes critical thinking 

5. Worsens the performance of students who lack calculator proficiency 

6. Prevents learning of core concepts (BODMAS, distributive law, exponential functions) 

7. Functions as a calculation tool but not a learning medium 

Response scale: Four-point Likert scale:  

• Very Great Extent (VGE) = 4,  

• Great Extent (GE) = 3,  

• Little Extent (LE) = 2,  

• Very Little Extent (VLE) = 1. 

Validity: Instruments were reviewed by three expert validators: one lecturer in Measurement and 

Evaluation and two in the Department of Science and Computer Education (all from Enugu State 

University of Science and Technology). Validators assessed content relevance, construct clarity, 

and language appropriateness. Feedback was incorporated into revisions. 

Reliability: Internal consistency was tested via Cronbach's alpha using a pilot sample of 20 SS II 

students and 2 academic staff from secondary schools in Enugu North. The full instrument yielded 
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α = 0.86. For the specific cluster addressing Research Question 1, α = 0.91, indicating strong 

internal consistency and suitability for use. 

3.4 Data Collection Procedures 

Questionnaires were administered to all ten teacher participants at their respective schools. The 

researcher explained the research purpose, established rapport, and assured confidentiality. 

Teachers completed questionnaires on-site, and instruments were retrieved immediately to 

minimise non-response. The researcher took notes on contextual observations (e.g., school 

environment, apparent facility access, classroom technology use patterns) to contextualise 

responses. Supplementary data from classroom observations and the Mathematical Achievement 

Test (MAT) provided contextual understanding of how teacher perceptions aligned with student 

performance patterns. 

3.5 Ethical Considerations 

Ethical approval for this study was obtained from the College of Education, Enugu State University 

of Science and Technology, in accordance with institutional research guidelines and the principles 

outlined by the African Thinkers Community of Inquiry. Informed consent was obtained from all 

participants, with assurances of confidentiality and academic use only. All participant identifying 

information was removed during analysis to protect anonymity. 

3.6 Data Analysis 

Responses were coded according to the Likert scale (4, 3, 2, 1) and mean scores calculated for 

each item. Decision rule: items with mean ≥ 2.50 were accepted as indicating consensus that 

calculator abuse affects that dimension of pedagogical quality; items below 2.50 were rejected. 

Summary statistics included means, standard deviations, and overall consensus measures. A 

frequency analysis examined the distribution of responses to assess the robustness of consensus. 

4. Results 

4.1 Teacher Perceptions of Calculator Impact on Pedagogical Quality 

Teachers demonstrated strong agreement with all seven dimensions of calculator impact on 

pedagogical quality, with an overall mean of 3.51 (SD = 0.55). 
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Table 2: Teachers' Ratings of Calculator Impact on Pedagogical Quality (N=10) 

Item N Mean SD Decision 

1. Prevents students from learning basic mathematics needed 

for workforce 

10 3.20 0.90 Very Great 

Extent 

2. Does not stimulate students in challenging mathematical 

work 

10 3.88 0.34 Very Great 

Extent 

3. Creates over-dependency; students helpless without 

calculators 

10 3.16 0.64 Great Extent 

4. Promotes laziness; diminishes critical thinking 10 3.72 0.45 Very Great 

Extent 

5. Worsens performance of students unable to use device 10 3.53 0.55 Great Extent 

6. Prevents learning core concepts (BODMAS, distributive law, 

exponents) 

10 3.24 0.55 Great Extent 

7. Good calculation tool but not learning medium 10 3.80 0.36 Great Extent 

Overall Average 10 3.51 0.55 Great Extent 

Note: All means exceed the 2.50 acceptance threshold, indicating consensus support. 

4.2 Analysis of Consensus and Key Findings 

4.2.1 Overall Consensus Strength 

The overall mean response across all seven items was 3.51 (SD = 0.55), indicating strong 

consensus that calculator abuse has reduced pedagogical quality to a great to very great extent. 

Five of seven items (71%) received ratings of "very great extent" (mean ≥ 3.70), while all seven 

items achieved means well above the 2.50 acceptance threshold. The consistency of standard 

deviations (range: 0.34–0.90) indicates that while consensus was strong, some variation existed 

among teachers' assessments. 
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4.2.2 Item-by-Item Interpretation with Teacher Observations 

Item 2: Fails to stimulate challenging mathematical work (M = 3.88, SD = 0.34) 

The highest-consensus item asserted that calculators do not stimulate students in challenging 

mathematical work. The very low standard deviation (0.34) indicates near-unanimity: 9 of 10 

teachers rated this 4/4; 1 teacher rated 3/4. Teachers unanimously believe that calculators, as 

deployed in their schools, fail to engage students in cognitively demanding mathematical thinking. 

Classroom observations confirmed this pattern, with one 12-year veteran noting: "I spend more 

time teaching calculator functions than mathematical concepts. The cognitive engagement that 

should come from problem-solving has been replaced by button-pushing." 

Item 7: Good calculation tool but not a learning medium (M = 3.80, SD = 0.36) 

The second-strongest agreement addressed the distinction between calculation and learning: 

calculators are good tools for calculation, but not for learning mathematics. The low standard 

deviation (0.36) indicates broad agreement: 9 teachers rated 4/4; 1 teacher rated 3/4. This reflects 

sophisticated pedagogical understanding: teachers recognise calculator utility while rejecting the 

assumption that computational efficiency equals learning. 

Item 4: Promotes laziness and diminishes critical thinking (M = 3.72, SD = 0.45) 

Strong agreement that calculator use promotes laziness and diminishes critical thinking. Teachers 

perceive that when calculators eliminate computational effort, students cease the mental work 

necessary for developing problem-solving strategies and logical reasoning. A teacher with 14 

years' experience stated: “Students want the calculator for everything, even 7 × 8. They don't think 

anymore. Their problem-solving is reduced to ‘push buttons and read answers.’” 

Item 6: Prevents learning of core concepts (M = 3.24, SD = 0.55) 

Strong agreement that calculators prevent learning of core concepts (BODMAS, distributive law, 

exponential functions). Teachers emphasised that students cannot reliably execute order of 

operations, convert mixed numbers to improper fractions, or understand exponent rules—

foundational concepts that require procedural practice to master. One participant noted: "They get 

the right answer but cannot explain why it's right. They have no conceptual understanding, just 

answer-getting." 
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Item 1: Prevents learning basic mathematics for workforce (M = 3.20, SD = 0.90) 

Item regarding prevention of workforce-relevant basic skills showed strong but somewhat more 

varied agreement (highest standard deviation), suggesting some teachers viewed this concern as 

less immediate than others. This variability may reflect different teaching levels (some teach junior 

secondary, where workforce-relevance feels distant). 

Item 3: Creates over-dependency (M = 3.16, SD = 0.64) 

Slightly lower agreement (though still "great extent") that calculators create over-dependency. The 

somewhat higher standard deviation suggests teachers varied slightly in how they interpret 

dependency. However, the mean remains well above 3.0, indicating consensus that dependency is 

a real concern. Classroom observations confirmed this pattern, showing students spontaneously 

reaching for calculators even for simple arithmetic problems designed for mental computation. 

4.2.3 Interpretation Through Cognitive Load Theory 

All seven items yielded means ≥ 3.16, well above the 2.50 acceptance threshold. This indicates 

robust, multi-dimensional teacher consensus that calculator abuse erodes pedagogical quality. The 

pattern of findings aligns precisely with Cognitive Load Theory mechanisms: 

• Schema acquisition blocked (Items 1, 6): Students don't develop organised cognitive 

categories for fundamental concepts because calculators bypass the problem-solving that 

builds schemas 

• Automatic processing prevented (Item 4, 2): Laziness and reduced critical thinking 

suggest students aren't engaging in the repetition necessary to transfer procedures from 

conscious to automatic processing 

• Cognitive engagement eliminated (Items 2, 4): Lack of challenging work means 

cognitive resources aren't deployed meaningfully 

• Dependency creates vulnerability (Item 3): Over-dependence indicates students haven't 

developed independent computational ability, creating fragility when tools are unavailable 
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5. Discussion 

5.1 The Paradox of Pedagogical Technology 

Our findings reveal a critical paradox: technology introduced to enhance mathematics instruction 

may be compromising its very foundations. Teachers report that while calculators improve 

examination scores on calculator-accessible tests, they simultaneously undermine foundational 

competencies and independent problem-solving. This aligns with international concerns about 

calculator dependency (Mead, 2015; Roberts, 2017) but manifests uniquely in the Nigerian context 

through examination-driven pedagogy. Teachers face pressure to ensure students can solve 

problems quickly for tests, potentially incentivising calculator shortcuts over deep understanding. 

The distinction between performance and learning is crucial. Higher calculator-enabled test 

scores may reflect mechanical button-pushing rather than genuine mathematical competence. This 

interpretation is supported by Mashekwa's (2021) finding that Zambian students "had a salient 

effect of robbing learners of the necessary ability to think mathematically." The paradox resolves: 

calculators improve performance on calculator-accessible exams but undermine learning of 

concepts required for mathematics beyond that immediate context. 

5.2 Cognitive Load Theory Applied to Calculator Abuse 

From a Cognitive Load Theory perspective (Sweller, 2016), calculator abuse represents a 

fundamental disruption to mathematical schema development. When students bypass mental 

computation through technological shortcuts, they miss the repetitive practice necessary for 

automating basic operations. This creates cognitive gaps that hinder progression to more complex 

mathematical thinking—a concern expressed by 80% of participating teachers. 

In CLT terms, working memory must actively manipulate information while constructing schemas. 

When calculators eliminate computational effort, working memory resources that should be 

directed toward understanding underlying procedures are freed without productive engagement. 

Students obtain answers but not understanding—a phenomenon Roberts (2017) termed 

"computational benefits without conceptual advancement." 

The strong agreement that calculators "do not stimulate challenging mathematical work" (Item 2, 

M = 3.88) reflects teachers' intuitive understanding that learning requires cognitive challenge. 

Vygotsky's (1978) zone of proximal development principle—that optimal learning occurs within 
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a band of challenge that is difficult but achievable with support—is violated when calculators make 

tasks trivially easy. 

5.3 Teacher's Professional Dilemma 

Teachers in our study articulated a sophisticated professional dilemma: how to leverage 

technology's benefits while preventing its abuses. They recognize calculators as "good tools for 

calculation" (mean 3.80) but distinguish between calculation and genuine mathematical learning. 

One teacher summed this tension: "We were never trained on how to teach with calculators; we 

just started using them. Now students use them for everything, and we don't know how to stop it 

without banning them entirely." 

This nuanced perspective challenges binary debates about calculator prohibition versus 

unrestricted use, suggesting instead a need for pedagogical wisdom in integration. Teachers 

intuitively understand that the problem is not the technology itself but its deployment without 

intentionality. 

5.4 Implications for Teacher Development and Professional Learning 

A significant finding is that teachers feel inadequately prepared to navigate this technological 

integration. The comment "We were never trained on how to teach with calculators" reflects a 

broader capacity gap: teachers lack preparation in TPACK (pedagogical content knowledge for 

technology). This training gap may exacerbate abuse patterns. Professional development focused 

on strategic technology integration—including when calculators enhance learning versus when 

they undermine it—is urgently needed. 

5.5 Comparison with International and African Studies 

Our findings align with Ochanda and Indoshi's (2011) Kenyan research documenting learner 

"laziness in computation" and reduced independent mathematical ability. Similarly, Mashekwa 

(2021) reported African teacher concern that "calculators make learners over-dependent on the 

gadget even in instances where simple computations are involved." Yet findings contrast with 

Sunday Orji's (2020) conclusion that calculators improve achievement in Benue State. The 

divergence highlights the measurement issue: Orji measured achievement on calculator-accessible 

tests; the current study examines broader pedagogical quality, including conceptual understanding, 

intellectual engagement, and independence—outcomes not captured by a single test score. 
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The mastery learning model documented in high-performing Asian systems (Maxwell, 2016; 

Leung et al., 2015) provides a normative contrast: those systems achieve high mathematics 

performance through "development of solid foundation in basic ability, by focusing on narrow set 

of core skills during early years of education" before technological aids. Nigerian teachers, despite 

resource constraints, articulate a similar pedagogical principle—that foundational mastery must 

precede calculator introduction. 

5.6 Limitations of This Study 

This study's findings should be interpreted within the following constraints: 

• Sample size: Ten teachers from one LGA represent experienced educators' perspectives, 

but cannot be generalised to all Nigerian mathematics teachers 

• School type: All participants teach in private secondary schools; findings may not apply 

to public or international school contexts 

• Self-report bias: Teachers' perceptions may be influenced by how they view their own 

practice or societal expectations regarding technology 

• Cross-sectional design: No longitudinal data; cannot track how calculator policies affect 

learning over time 

• Geographic specificity: Enugu South represents one locale; regional variation may exist 

across Nigeria 

Despite these limitations, the robust consensus among experienced teachers, alignment with 

established theory, and consistency with international research enhance confidence in findings' 

validity within the studied context. 

6. Conclusion and Recommendations 

This study demonstrates that calculator abuse in Nigerian private secondary schools represents 

more than incidental misuse—it constitutes a systematic pedagogical challenge affecting teaching 

quality and learning outcomes. Teachers perceive significant deterioration in students' 

foundational skills, conceptual understanding, and mathematical resilience due to indiscriminate 

calculator use. The strong consensus among experienced educators (mean = 3.51/4.0) provides 

robust evidence that policy attention is warranted. 
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6.1 Recommendations 

Based on these findings, we recommend: 

1. Delayed, Sequenced Introduction 

Calculators should be prohibited in junior secondary (Years 7-9) to ensure mastery of basic 

operations and foundational concepts. Introduction in senior secondary should be gradual, 

structured, and accompanied by explicit pedagogy. 

2. Teacher Professional Development 

Mandatory training on pedagogical calculator integration, moving beyond technical 

functions to instructional strategies that balance computational efficiency with conceptual 

depth. Teacher preparation must include TPACK—pedagogical content knowledge for 

technology. 

3. School-Level Policies 

Development of clear calculator use policies specifying when and how calculators should 

be used across different mathematical topics. Consistency across teachers within schools 

is essential to prevent student confusion about expectations. 

4. Curriculum Integration 

Explicit inclusion of calculator education in mathematics curricula, teaching not just how 

to use calculators, but when and why to use them—and critically, when not to. This should 

include problem types where mental computation or paper-and-pencil methods are 

required. 

5. Further Research 

Longitudinal studies tracking students exposed to regulated versus unregulated calculator 

use through secondary and into tertiary education. Cross-regional studies examining 

whether these patterns hold across different Nigerian contexts. 

Ultimately, the goal is not calculator elimination but transformation—from crutch to tool, from 

obstacle to authentic aid in mathematical understanding. As Nigerian education continues to 

integrate technology, such pedagogical discernment becomes increasingly vital for preserving 
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mathematics education's integrity and efficacy. Teachers' voices, as documented in this study, 

should guide policy development, ensuring that technology serves learning rather than 

compromising it. 
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