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ABSTRACT 
 
This study investigated teachers' perception of the challenges of integrating ethnomathematics into 
geometry teaching in secondary schools in Ibadan Metropolis, Nigeria. Employing a descriptive 
survey research design, the study sampled 240 mathematics teachers from 48 secondary schools 
using a multistage sampling technique. Data were collected using a validated questionnaire 
(Cronbach's alpha = 0.87) and analyzed using descriptive statistics, independent samples t-test, and 
one-way ANOVA. Results revealed that teachers perceived significant challenges in integrating 
ethnomathematics, including inadequate training (M = 4.21, SD = 0.68), lack of curriculum 
integration (M = 4.15, SD = 0.72), insufficient instructional materials (M = 4.08, SD = 0.76), and 
limited knowledge of indigenous mathematical practices (M = 3.98, SD = 0.81). The study found no 
significant difference in perception based on gender (t = 1.43, p > 0.05) but significant differences 
based on teaching experience (F = 8.76, p < 0.05) and school type (t = 3.21, p < 0.05). The study 
recommends comprehensive professional development programs, curriculum reforms, and 
development of culturally responsive teaching materials to facilitate effective integration of 
ethnomathematics into geometry instruction. 
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1. INTRODUCTION 
 
Mathematics education globally has evolved from a purely abstract discipline to one that recognizes 
the cultural and contextual foundations of mathematical knowledge (D'Ambrosio, 2001; Rosa & 
Orey, 2021). Ethnomathematics, a term coined by D'Ambrosio (1985), refers to the study of 
mathematical ideas and practices embedded within diverse cultural contexts. This approach 
acknowledges that different cultural groups have developed mathematical systems that are relevant 
to their daily lives, traditions, and environmental interactions (Bishop, 1988; Pais, 2023).  
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In the context of global calls for decolonizing education and promoting social justice in mathematics 
(Gutiérrez, 2023; Meaney et al., 2022), ethnomathematics has gained renewed attention as a 
pedagogical approach that can enhance equity, cultural relevance, and student engagement 
(Kollosche, 2022; Lunney Borden, 2023). Recent literature emphasizes that mathematics is not 
culturally neutral but reflects particular epistemologies and power structures (de Freitas & Walshaw, 
2023). In Nigeria, particularly in Ibadan Metropolis, the Yoruba culture is rich with mathematical 
concepts embedded in traditional practices such as textile designs (Aso-Oke patterns), architectural 
designs (building construction), beadwork, basketry, and indigenous games (Ayo, Ware) (Mosimege & 
Ismael, 2004; Ogunkunle & George, 2015). Despite this wealth of cultural mathematical knowledge, 
Nigerian mathematics curriculum and classroom practices remain largely Eurocentric, potentially 
alienating students from their cultural heritage and limiting their mathematical understanding 
(Enyinnaya & Madubuko, 2023).  
 
Recent global research has demonstrated that integrating indigenous mathematical knowledge into 
formal education can improve student achievement, enhance mathematical identity, and promote 
cultural pride (Adu-Gyamfi et al., 2022; Rubel et al., 2021). Post-pandemic educational reforms 
emphasize the need for culturally responsive and contextually relevant pedagogies that connect 
learning to students' lived experiences (Joutsenlahti et al., 2023; UNESCO, 2021). Geometry, as a 
branch of mathematics dealing with shapes, sizes, positions, and properties of space, is particularly 
amenable to ethnomathematical approaches due to its visual and practical nature (Gerdes, 1999; 
Prediger & Schüler-Meyer, 2022). Indigenous architectural designs, traditional craft patterns, and 
cultural symbols offer rich geometric concepts that can be leveraged to enhance students' 
understanding of geometric principles (Lipka et al., 2005; Tutak & Adams, 2021). However, the 
integration of ethnomathematics into formal geometry teaching faces numerous challenges that 
impede its effective implementation (Massarwe et al., 2020; Tan et al., 2022).  
 
This study is grounded in Vygotsky's (1978) Sociocultural Theory, which posits that learning occurs 
through culturally mediated activity, and Gay's (2010) Culturally Responsive Teaching Theory, which 
emphasizes using students' cultural knowledge as scaffolds for academic learning. From this 
integrated perspective, indigenous Yoruba mathematical practices evident in textile patterns, 
architectural designs, and traditional games represent authentic cultural tools that can mediate 
students' geometric understanding. However, successful integration requires that teachers possess 
cultural knowledge, supportive curriculum structures, appropriate resources, and professional 
development addressing both skills and beliefs.  
 
Therefore, teachers' "perceived challenges" are conceptualized as the gap between the instructional 
ideals of culturally responsive pedagogy and the structural, personal, and institutional realities of 
Nigerian secondary classrooms. While international literature on ethnomathematics has grown 
substantially, including recent publications (2020-2023), research specific to Nigerian contexts 
remains limited, particularly empirical studies examining teacher perspectives in the post-pandemic 
educational landscape. Existing Nigerian studies have primarily focused on the effectiveness of 
ethnomathematics instruction on student outcomes (Okonkwo & Ogbonna, 2022; Enyinnaya & 
Madubuko, 2023) rather than teachers' perspectives on implementation challenges.  
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Recent global literature (Anderson & Maninger, 2021; Joutsenlahti et al., 2023;  Tan et al., 2022) 
has identified various barriers to ethnomathematics integration, but the specific configuration and 
relative importance of these challenges in the Nigerian educational context, particularly in Ibadan 
Metropolis with its unique cultural and educational characteristics, remains underexplored. 
Additionally, there is lack of adequate comparative studies across different cultural groups within 
Nigeria. Furthermore, while recent studies have examined how contextual factors such as school 
type, teacher experience, and professional development access influence culturally responsive 
teaching in various international contexts, systematic investigation of these relationships in Nigerian 
secondary mathematics education is absent. This study addresses these gaps by examining 
teachers' perceived challenges and their variation based on demographic and contextual factors, 
providing contemporary evidence to inform policy and practice in an era of educational reform and 
renewed emphasis on cultural relevance and social justice in education. 
 
1.1 Statement of the Problem 
Despite growing international recognition of ethnomathematics as a pedagogical approach that can 
enhance mathematics learning, improve student engagement, and promote cultural inclusivity 
(Adam, 2004; Tutak & Adams, 2021), its integration into Nigerian secondary school mathematics 
teaching remains minimal. Mathematics teachers in Ibadan Metropolis continue to rely 
predominantly on conventional, Western-oriented approaches to geometry instruction, potentially 
missing opportunities to connect mathematical concepts to students' cultural experiences 
(Enyinnaya & Madubuko, 2023). Previous studies have documented poor student performance in 
geometry (Okonkwo & Ogbonna, 2022) and low student motivation in mathematics generally (Usman 
& Okafor, 2023).  
 
While ethnomathematics has been proposed as a potential solution to these challenges (Adu-Gyamfi 
et al., 2022), limited empirical research has explored teachers' perspectives on the practical 
challenges of implementing ethnomathematical approaches in Nigerian classrooms, particularly in 
the post-COVID-19 educational landscape where calls for contextually relevant education have 
intensified (Joutsenlahti et al., 2023). Understanding teachers' perceptions is crucial because 
teachers are the primary agents of curriculum implementation and instructional innovation (Philipp, 
2007; Anderson & Maninger, 2021). Recent research has highlighted that teacher beliefs, 
knowledge, and perceived barriers significantly influence the adoption of culturally responsive 
pedagogies (Chronaki & Poulou, 2020; Vomvoridi & Vithal, 2023). This study therefore investigated 
teachers' perception of the challenges of integrating ethnomathematics into geometry teaching in 
secondary schools in Ibadan Metropolis, providing empirical evidence to inform policy and practice in 
culturally responsive mathematics education. 
 
1.2 Purpose of the Study 
The main purpose of this study was to investigate teachers' perception of the challenges of 
integrating ethnomathematics into geometry teaching in secondary schools in Ibadan Metropolis. 
Specifically, the study sought to: 

1. Identify the major challenges teachers perceive in integrating ethnomathematics into 
geometry teaching. 

2. Determine whether there is a significant difference in teachers' perception of challenges 
based on gender. 
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3. Examine whether there is a significant difference in teachers' perception of challenges based 
on teaching experience. 

4. Investigate whether there is a significant difference in teachers' perception of challenges 
based on school type (public versus private). 

 
1.3 Research Questions 
The following research questions guided the study. 

1. What are the major challenges teachers perceive in integrating ethnomathematics into 
geometry teaching? 

2. Is there any significant difference in teachers' perception of challenges based on gender? 
3. Is there any significant difference in teachers' perception of challenges based on teaching 

experience? 
4. Is there any significant difference in teachers' perception of challenges based on school 

type? 
 
1.4 Research Hypotheses 
The following null hypotheses were tested at 0.05 level of significance: 

H₀1: There is no significant difference in teachers' perception of the challenges of integrating  
 ethnomathematics into geometry teaching based on gender. 
H₀2: There is no significant difference in teachers' perception of the challenges of integrating 
 ethnomathematics into geometry teaching based on teaching experience. 

      H₀3: There is no significant difference in teachers' perception of the challenges of integrating 
 ethnomathematics into geometry teaching based on school type. 
 
2. METHODOLOGY 
 
This study adopted a descriptive survey research design. Survey research provides a quantitative 
description of trends, attitudes, or opinions of a population by studying a sample of that population 
(Creswell, 2014). This design was appropriate for investigating teachers' perceptions of challenges, 
as it allows for systematic data collection from a large sample and facilitates statistical analysis of 
patterns and relationships (Fraenkel et al., 2012). The population comprised all mathematics 
teachers teaching in secondary schools (both junior and senior secondary levels) in Ibadan 
Metropolis. According to data from the Oyo State Teaching Service Commission (2022), there were 
1,847 mathematics teachers across 312 public and private secondary schools in the five local 
government areas constituting Ibadan Metropolis. A multistage sampling technique was employed to 
select 240 mathematics teachers from 48 secondary schools. According to Krejcie and Morgan 
(1970), a sample of 240 is adequate for a population of approximately 1,850 at 95% confidence 
level. 
 
Stage 1: Stratification by Local Government Area (LGA). The five LGAs in Ibadan Metropolis were all 
included to ensure geographical representation. 
 
Stage 2: Stratification by school type. Schools were classified as public or private, and proportional 
allocation was used to determine the number of schools from each category (32 public schools and 
16 private schools, reflecting the approximate 2:1 ratio in the population). 
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Stage 3: Simple random sampling of schools. Schools within each stratum were randomly selected 
using a table of random numbers. 
 
Stage 4: Purposive sampling of teachers. In schools with five or fewer mathematics teachers, all 
were included. In larger schools, five mathematics teachers were randomly selected, ensuring 
representation of both junior and senior secondary levels. 
 
Instrumentation 
Data were collected using a researcher-designed questionnaire titled "Teachers' Perception of 
Ethnomathematics Integration Challenges Questionnaire" (TPEICQ). The instrument consisted of two 
sections: 
 
Section A: Demographic information including gender, teaching experience (categorized as 1-5 years, 
6-10 years, 11-15 years, and above 15 years), educational qualification, and school type. 
 
Section B: 36 items measuring perceived challenges of integrating ethnomathematics into geometry 
teaching, organized into six subscales: 

1. Knowledge and awareness challenges (6 items) 
2. Training and professional development challenges (6 items) 
3. Curriculum and policy challenges (6 items) 
4. Instructional materials and resources challenges (6 items) 
5. Time and workload challenges (6 items) 
6. Cultural and attitudinal challenges (6 items) 

 
Items were rated on a 5-point Likert scale: Strongly Agree (5), Agree (4), Undecided (3), Disagree (2), 
and Strongly Disagree (1). Higher scores indicated greater perceived challenges. 
The instrument was subjected to face and content validation by three experts: two from Mathematics 
Education and one from Measurement and Evaluation, all from the University of Ibadan. Their 
suggestions regarding item clarity, relevance, and comprehensiveness were incorporated into the 
final version. Exploratory Factor Analysis (EFA) was conducted on pilot data (n = 50 teachers not 
included in the main study). The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.84, 
and Bartlett's test of sphericity was significant (χ² = 1243.67, p < 0.001), confirming the suitability of 
data for factor analysis. The six-factor structure explained 68.3% of total variance, with all items 
loading above 0.50 on their respective factors. Internal consistency reliability was assessed using 
Cronbach's alpha coefficient. The overall instrument yielded α = 0.87, while subscales ranged from α 
= 0.76 to α = 0.84, indicating good reliability (Nunnally & Bernstein, 1994). 
 
Permission to conduct the study was obtained from the school principals. The purpose of the study 
was explained, and teachers were assured of confidentiality and anonymity. Teachers completed the 
questionnaires independently. Of 240 distributed questionnaires, 238 were properly completed and 
returned, representing a 99.2% response rate. Data were analyzed using descriptive and inferential 
statistics with Statistical Package for Social Sciences (SPSS) version 26.0. 
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3. RESULTS 
 
3.1 Demographic Characteristics of Respondents 
Table 1 presents the demographic profile of the 238 participating teachers. 
 
Table 1: Demographic Characteristics of Respondents (N = 238) 
Characteristic Category Frequency Percentage 
Gender Male 118 49.6 
 Female 120 50.4 
Teaching Experience 1-5 years 67 28.2 
 6-10 years 89 37.4 
 11-15 years 52 21.8 
 Above 15 years 30 12.6 
Educational Qualification NCE 28 11.8 
 B.Ed./B.Sc. Ed. 164 68.9 
 M.Ed./M.Sc. 46 19.3 
School Type Public 160 67.2 
 Private 78 32.8 
 
The sample was well-balanced in terms of gender (49.6% male, 50.4% female). The majority of 
teachers (37.4%) had 6-10 years of teaching experience, followed by those with 1-5 years (28.2%). 
Most teachers held bachelor's degrees (68.9%), with smaller proportions holding NCE (11.8%) or 
master's degrees (19.3%). Public school teachers constituted 67.2% of the sample, reflecting the 
population distribution. 
 
Research Question 1: Major Challenges Teachers Perceive in Integrating Ethnomathematics into  

         Geometry Teaching 
 
Table 2 presents the mean scores and standard deviations for the six subscales of challenges. 
 
Table 2: Mean Scores and Standard Deviations of Perceived Challenge Subscales (N = 238) 
Challenge Subscale M SD Rank 
Training and Professional Development 4.21 0.68 1 
Curriculum and Policy 4.15 0.72 2 
Instructional Materials and Resources 4.08 0.76 3 
Knowledge and Awareness 3.98 0.81 4 
Time and Workload 3.87 0.79 5 
Cultural and Attitudinal 3.62 0.88 6 
Overall Challenges 4.01 0.63  
Note. Scale: 1 = Strongly Disagree, 5 = Strongly Agree 
 
All six subscales had mean scores above 3.50, indicating that teachers perceived substantial 
challenges across all dimensions. Training and professional development challenges ranked highest 
(M = 4.21, SD = 0.68), followed by curriculum and policy challenges (M = 4.15, SD = 0.72) and 
instructional materials and resources challenges (M = 4.08, SD = 0.76). 
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Table 3 presents the top 15 individual challenge items ranked by mean scores. 
 
Table 3: Top 15 Perceived Challenges in Integrating Ethnomathematics (N = 238) 
Rank Challenge Item M SD 
1 Lack of pre-service training on ethnomathematics pedagogy 4.42 0.73 
2 Insufficient in-service professional development on ethnomathematics 4.38 0.76 
3 Absence of ethnomathematics in the official curriculum 4.31 0.81 
4 Lack of ethnomathematics-based textbooks and teaching guides 4.29 0.78 
5 Limited assessment tools for evaluating ethnomathematics learning 4.24 0.82 
6 Difficulty identifying relevant cultural mathematical practices 4.19 0.85 
7 Examination system focuses only on conventional mathematics 4.17 0.83 
8 Lack of documented resources on indigenous mathematical practices 4.15 0.79 
9 Uncertainty about how to connect cultural practices to curriculum 4.12 0.86 
10 Insufficient time to develop ethnomathematics lessons 4.09 0.81 
11 Limited knowledge of Yoruba indigenous mathematical concepts 4.06 0.89 
12 Lack of concrete examples linking geometry to cultural practices 4.04 0.84 
13 Pressure to complete syllabus limits pedagogical innovation 3.98 0.87 
14 Lack of administrative support for culturally responsive teaching 3.95 0.91 
15 Perception that ethnomathematics is less rigorous than formal math 3.89 0.94 
 
The highest-ranked challenge was lack of pre-service training on ethnomathematics pedagogy (M = 
4.42, SD = 0.73), followed closely by insufficient in-service professional development (M = 4.38, SD 
= 0.76). Curriculum-related challenges, including the absence of ethnomathematics in the official 
curriculum (M = 4.31, SD = 0.81) and examination focus on conventional mathematics (M = 4.17, 
SD = 0.83), were also prominent. 
 
Hypothesis 1: Gender Differences in Perceived Challenges 
 
H₀₁: There is no significant difference in teachers' perception of the challenges of integrating 
ethnomathematics into geometry teaching based on gender. 
Before conducting the t-test, assumptions were checked. The Shapiro-Wilk test indicated that data 
were approximately normally distributed for both males (W = 0.98, p = 0.12) and females (W = 0.98, 
p = 0.09). Levene's test for homogeneity of variance was not significant (F = 1.87, p = 0.17), 
indicating equal variances could be assumed. 
 
Table 4: Independent Samples t-test for Gender Differences (N = 238) 
Gender n M SD t Df p Cohen's d 
Male 118 3.97 0.64 1.43 236 0.15 0.19 
Female 120 4.05 0.61     
 
Table 4 shows that while female teachers (M = 4.05, SD = 0.61) perceived slightly higher levels of 
challenges than male teachers (M = 3.97, SD = 0.64), this difference was not statistically significant, 
t(236) = 1.43, p = 0.15. The effect size (Cohen's d = 0.19) was small. Therefore, the null hypothesis 
was not rejected. Gender does not significantly influence teachers' perception of challenges in 
integrating ethnomathematics into geometry teaching. 
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Hypothesis 2: Teaching Experience Differences in Perceived Challenges 
 
H₀₂: There is no significant difference in teachers' perception of the challenges of integrating 
ethnomathematics into geometry teaching based on teaching experience. 
 
Assumptions for ANOVA were checked. The Shapiro-Wilk test indicated approximate normality across 
all experience groups (p > 0.05). Levene's test for homogeneity of variance was not significant (F = 
1.24, p = 0.30), supporting the assumption of equal variances. 
 
Table 5: Descriptive Statistics for Perceived Challenges by Teaching Experience 
Experience Category N M SD 
1-5 years 67 4.21 0.58 
6-10 years 89 4.08 0.61 
11-15 years 52 3.87 0.67 
Above 15 years 30 3.69 0.69 
 
Table 6: One-Way ANOVA for Teaching Experience Differences 
Source SS Df MS F p η² 
Between Groups 6.73 3 2.24 8.76 0.000 0.10 
Within Groups 59.87 234 0.26    
Total 66.60 237     
 
Table 6 indicates a statistically significant difference in perceived challenges based on teaching 
experience, F(3, 234) = 8.76, p < 0.001, η² = 0.10. The null hypothesis was rejected. Teaching 
experience significantly influences teachers' perception of challenges in integrating 
ethnomathematics. 
 
Table 7: Tukey's HSD Post-Hoc Comparisons for Teaching Experience 
Comparison Mean Difference SE p 95% CI 
1-5 years vs. 6-10 years 0.13 0.08 0.42 [-0.07, 0.33] 
1-5 years vs. 11-15 years 0.34* 0.09 0.001 [0.11, 0.57] 
1-5 years vs. Above 15 years 0.52* 0.11 0.000 [0.24, 0.80] 
6-10 years vs. 11-15 years 0.21 0.09 0.09 [-0.01, 0.43] 
6-10 years vs. Above 15 years 0.39* 0.11 0.003 [0.12, 0.66] 
11-15 years vs. Above 15 years 0.18 0.12 0.44 [-0.12, 0.48] 
*p < 0.05 
 
Post-hoc comparisons (Table 7) revealed that teachers with 1-5 years of experience perceived 
significantly greater challenges than those with 11-15 years (p = 0.001) and those with above 15 
years of experience (p < 0.001). Similarly, teachers with 6-10 years of experience perceived greater 
challenges than those with above 15 years (p = 0.003). Less experienced teachers consistently 
perceived higher levels of challenges in integrating ethnomathematics. 
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Hypothesis 3: School Type Differences in Perceived Challenges 
 
H₀₃: There is no significant difference in teachers' perception of the challenges of integrating 
ethnomathematics into geometry teaching based on school type. 
 
Assumptions for the independent samples t-test were met. Data were approximately normally 
distributed for both public (W = 0.98, p = 0.11) and private school teachers (W = 0.97, p = 0.08). 
Levene's test indicated equal variances could be assumed (F = 2.13, p = 0.15). 
 
Table 8: Independent Samples t-test for School Type Differences (N = 238) 
School Type n M SD t df p Cohen's d 
Public 160 4.09 0.61 3.21 236 0.002 0.44 
Private 78 3.83 0.65     
 
Table 8 shows that public school teachers (M = 4.09, SD = 0.61) perceived significantly greater 
challenges than private school teachers (M = 3.83, SD = 0.65), t(236) = 3.21, p = 0.002. The effect 
size (Cohen's d = 0.44) was moderate. Therefore, the null hypothesis was rejected. School type 
significantly influences teachers' perception of challenges in integrating ethnomathematics, with 
public school teachers perceiving greater challenges. 
 
Further analysis (Table 9) explored which specific challenge dimensions differed most between 
school types. 
 
Table 9: Comparison of Challenge Subscales by School Type 
Challenge Subscale Public (n=160) Private (n=78) t P 
 M (SD) M (SD)   
Training & Professional Development 4.31 (0.66) 3.99 (0.69) 3.53 0.001* 
Curriculum & Policy 4.24 (0.69) 3.96 (0.76) 2.89 0.004* 
Instructional Materials 4.19 (0.73) 3.85 (0.79) 3.31 0.001* 
Knowledge & Awareness 4.03 (0.79) 3.86 (0.86) 1.54 0.13 
Time & Workload 3.95 (0.77) 3.71 (0.82) 2.25 0.03* 
Cultural & Attitudinal 3.68 (0.86) 3.49 (0.92) 1.58 0.12 
*p < 0.05 
 
Public school teachers perceived significantly greater challenges in training and professional 
development (p = 0.001), curriculum and policy (p = 0.004), instructional materials and resources (p 
= 0.001), and time and workload (p = 0.03). No significant differences emerged for knowledge and 
awareness or cultural and attitudinal challenges. 
 
4. DISCUSSION  
 
This study investigated teachers' perception of the challenges of integrating ethnomathematics into 
geometry teaching in secondary schools in Ibadan Metropolis. The findings revealed substantial 
perceived challenges across multiple dimensions, with significant variations based on teaching 
experience and school type, but not gender. 
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4.1 Major Perceived Challenges 
The study identified training and professional development as the highest-ranked challenge (M = 
4.21, SD = 0.68), with teachers reporting a lack of pre-service and in-service training in 
ethnomathematics pedagogy. This aligns with recent findings across diverse contexts (Tan et al., 
2022; Chronaki & Poulou, 2020), pointing to a systemic failure in teacher education globally, where 
Eurocentric mathematics content persists, leaving teachers unprepared for culturally responsive 
approaches (Anderson & Maninger, 2021; Gutiérrez, 2023). 
 
The lack of instructional materials (M = 4.08, SD = 0.76) is a major practical barrier. Teachers 
reported insufficient ethnomathematics-based textbooks and documented resources on indigenous 
practices. While Yoruba culture includes geometric patterns (Adire, Aso-Oke) and architectural 
designs, these remain largely undocumented for pedagogy. As Kollosche (2022) notes, publishers 
lack economic incentive for culturally specific materials, leaving teachers unsupported. Knowledge 
and awareness challenges (M = 3.98, SD = 0.81) reflect limited familiarity with indigenous concepts, 
stemming from colonial legacies that positioned Western knowledge as superior (de Freitas & 
Walshaw, 2023). Teachers, products of such systems, often require cultural reconnection. 
 
Time and workload challenges (M = 3.87, SD = 0.79) remain significant, aligning with Massarwe et 
al. (2020) and Prediger & Schüler-Meyer (2022), who noted that quality ethnomathematics lessons 
demand substantial time for researching cultural practices. Post-pandemic pressures, including 
learning losses and larger classes (Joutsenlahti et al., 2023), have intensified these challenges. 
Cultural and attitudinal challenges (M = 3.62, SD = 0.88) ranked lowest but merit attention; some 
teachers doubted ethnomathematics' mathematical rigor, viewing it as "soft" mathematics—reflecting 
ingrained beliefs about legitimate mathematical knowledge (Lunney Borden, 2023). Changing these 
beliefs requires sustained professional development on the nature of mathematics (Tan et al., 
2022). 
 
4.2 Gender and Perceived Challenges 
The study found no significant difference in perceived challenges based on gender (t = 1.43, p = 
0.15). This suggests that structural and systemic barriers lack of materials, training, and support 
affect all teachers regardless of gender.  
 
4.3 Teaching Experience and Perceived Challenges 
A significant finding was that less experienced teachers perceived greater challenges than their more 
experienced counterparts (F = 8.76, p < 0.001). Teachers with 1-5 years of experience reported the 
highest challenges (M = 4.21), while those with above 15 years reported the lowest (M = 3.69). 
 
Several interpretations are plausible. First, less experienced teachers may have heightened 
awareness of contemporary educational discourse emphasizing culturally responsive teaching and 
decolonizing education themes increasingly prominent in recent teacher education programs 
(Muhammad & Haddix, 2021; Gutiérrez, 2023). This awareness, when confronted with inadequate 
resources, generates frustration manifesting as perceived challenges. Second, novice teachers face 
the general challenges of establishing classroom management and developing pedagogical routines; 
adding ethnomathematics complexity may feel overwhelming (Anderson & Maninger, 2021). Third, 
more experienced teachers may have developed informal strategies and accumulated resources 
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over time, reducing their perception of challenges. Alternatively, as Chronaki & Poulou (2020) 
suggest, experienced teachers who internalized absolutist views of mathematics may genuinely 
perceive fewer barriers because they question the necessity of ethnomathematics integration. 
 
4.4 School Type and Perceived Challenges 
Public school teachers perceived significantly greater challenges than private school teachers (t = 
3.21, p = 0.002, d = 0.44). This difference was particularly pronounced in training access, 
curriculum flexibility, instructional materials, and time pressure. Public schools in Nigeria typically 
face greater resource constraints, larger class sizes, heavier workloads, and more rigid curriculum 
implementation requirements than private schools (Usman & Okafor, 2023). Private schools often 
have more autonomy in curriculum decisions, greater financial capacity for materials and 
professional development, and more flexibility in pedagogical approaches (Tooley et al., 2010). 
Significantly, knowledge and awareness challenges did not differ by school type (p = 0.13), 
suggesting that gaps in familiarity with indigenous mathematical practices affect teachers across 
contexts. This points to broader failures in teacher education that transcend individual school 
contexts. However, public school teachers face additional structural barriers that prevent them from 
addressing knowledge gaps. This has equity implications: if private school students have greater 
access to culturally responsive instruction while public school students disproportionately from lower 
socioeconomic backgrounds receive only conventional instruction, educational inequalities are 
compounded (Vomvoridi & Vithal, 2023). 
 
4.5 Integration with Recent Literature 
The findings align with and extend recent international research like Tan et al. (2022) in Singapore, 
Nigerian teachers lack specific pedagogical preparation for ethnomathematics. The prominence of 
training and resource constraints likely reflects Nigeria's development status and educational 
funding challenges (Usman & Okafor, 2023). The finding that less experienced teachers perceive 
greater challenges offers a nuanced contribution: while Tan et al. (2022) suggest novice teachers 
may be more receptive to innovation, this study reveals that receptivity without support creates 
frustration. 
 
4.6 Theoretical Implications 
The findings illuminate the gap between sociocultural and culturally responsive theories and 
classroom practice. Sociocultural theory (Vygotsky, 1978; Radford, 2021) suggests that cultural 
mathematical practices should serve as powerful learning tools. However, structural barriers 
curriculum standardization, examination systems, resource scarcity prevent teachers from creating 
culturally mediated learning environments.  
 
Similarly, culturally responsive teaching theory (Gay, 2010; Hammond, 2020) articulates compelling 
rationales, but implementation requires specific knowledge, pedagogical strategies, materials, and 
supportive policy environments (Muhammad & Haddix, 2021). The gap between theory and practice 
suggests that educational theories must be complemented by implementation science perspectives 
(Vomvoridi & Vithal, 2023). Furthermore, the challenges identified point to issues of power and 
epistemology. The curriculum and assessment systems that exclude ethnomathematics reflect 
deeper questions about whose knowledge counts and who defines mathematical legitimacy (de 
Freitas & Walshaw, 2023; Pais, 2023). Addressing barriers ultimately requires confronting these 
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power structures and advocating for epistemological pluralism. 
 
While this study provides valuable insights into teachers' perceptions of ethnomathematics 
integration challenges, several limitations should be acknowledged when interpreting the findings:  

1. The data were collected entirely through self-report questionnaires. Teachers rated their own 
perceptions of challenges rather than having their classroom practices observed or 
independently evaluated. Self-report measures are susceptible to inaccuracies, as 
participants may lack full awareness of their own knowledge gaps or may overestimate or 
underestimate the challenges they actually face. Consequently, the extent to which perceived 
challenges correspond to actual implementation difficulties remains unknown.  

2. This study employed a cross-sectional design, collecting data at a single point in time. As 
such, the findings capture teachers' perceptions at one particular moment but cannot 
establish causal relationships or track how perceptions might change over time.  
 
 

5. CONCLUSION 
 
This study investigated teachers' perceptions of challenges of integrating ethnomathematics into 
geometry teaching in Ibadan Metropolis, providing contemporary evidence amid renewed emphasis 
on educational equity and decolonizing curricula. While teachers recognize ethnomathematics' 
potential value, they face substantial barriers. Training and professional development challenges 
emerged as most prominent, with teachers lacking pre-service and in-service preparation. 
Curriculum and policy structures that exclude ethnomathematics and emphasize conventional 
examination performance create systemic barriers. Insufficient instructional materials on indigenous 
practices impose practical constraints. Teachers' limited knowledge of cultural mathematics reflects 
gaps in their own education and broader marginalization of indigenous knowledge. Time and 
workload pressures, intensified post-pandemic, make pedagogical innovation challenging. Finally, 
some harbor doubts about ethnomathematics' rigor and value. 
 
Gender did not significantly influence perceived challenges, but teaching experience and school type 
did. Less experienced teachers faced greater challenges, possibly due to heightened awareness of 
contemporary expectations combined with limited resources. Public school teachers faced greater 
challenges than private school teachers, especially in training access, curriculum flexibility, 
resources, and time, reflecting broader inequalities in Nigeria’s education system. These findings 
have key implications: implementing culturally responsive mathematics education requires concrete 
changes in teacher education, curriculum, resources, assessment, and institutional support. 
Challenges reflect systemic, not just individual, deficits. Finally, equity in culturally responsive 
pedagogy requires attention to differential resources across teaching contexts. 
 
Despite the rich Yoruba mathematical heritage geometric patterns in textiles, spatial reasoning in 
architecture, strategic thinking in games this knowledge remains disconnected from formal 
mathematics education. Bridging this gap requires teacher education to integrate 
ethnomathematics; curriculum developers to incorporate culturally relevant content; policymakers to 
enable pedagogical innovation; researchers to document indigenous practices in accessible ways; 
and schools to provide resources for culturally responsive teaching. 
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The study contributes to ethnomathematics literature in African contexts, providing empirical 
evidence from Nigerian secondary education (2022–2023). It shows that challenges documented 
internationally teacher preparation gaps, curriculum constraints, and resource limitations manifest in 
Ibadan, while revealing contextual specificities like school type and examination pressure. As Nigeria 
navigates educational reform, cultural relevance in mathematics grows urgent. Global movements 
toward decolonizing education and epistemological diversity call for pedagogy honoring students' 
cultural knowledge (Gutiérrez, 2023; Meaney et al., 2022). 
 
6. RECOMMENDATIONS 
 
Based on the findings and contemporary literature, the following recommendations are made. 

1. Integrate ethnomathematics into core curriculum: Teacher education programs must make 
ethnomathematics a required part of math methods courses, not optional. 

2. Revise assessments: Exam bodies (WAEC, NECO) should include ethnomathematics 
questions to legitimize the approach in classrooms. 

3. Provide sustained professional development: Teachers need ongoing, practice-based training 
on ethnomathematics, not one-off workshops. 

4. Develop culturally relevant textbooks: Publishers should create materials linking math 
concepts (e.g., geometry) to local cultural practices (e.g., Yoruba, Igbo, Hausa). 

5. Document indigenous math practices: Universities and cultural groups should systematically 
record and share accessible resources (photos, videos, lesson plans). 
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