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Abstract 
The teaching of probability is a fundamental aspect of mathematics education, aimed 
at developing students' understanding of uncertainty, chance, and statistical 
reasoning. This study addresses the need for integrating ethno-mathematics into 
teaching probability in Nigeria, recognizing the potential benefits of a culturally 
inclusive approach. The study adopted a descriptive survey research design. 
Nineteen teachers responded to the online survey, which formed the sample size. The 
instrument used for data collection was a structured questionnaire titled 
"Integrating Ethno-Mathematics into Probability Instruction Questionnaire 
(IEPIQ). The instrument was validated by experts, in mathematics education and 
measurement and evaluation. The grand mean of 2.63 indicates an overall 
agreement that there are significant challenges associated with the integration of 
ethno-mathematics into probability teaching, primarily related to time constraints, 
balancing with other standards, and curriculum overload. The respondents 
generally agree on the effectiveness of several strategies: Strong agreement among 
educators on incorporating ethno mathematics into probability teaching through 
collaboration, professional development, curriculum flexibility, and culturally 
appropriate resources. These strategies not only enrich mathematics instruction 
with cultural diversity but also promote inclusivity and deeper engagement among 
students, aligning with broader educational goals of enhancing learning 
experiences. Addressing these challenges through collaboration and professional 
development can enhance mathematics education by embracing Nigeria's diverse 
cultural identities, thereby improving student engagement and learning outcomes.

Introduction 
In contemporary education, the integration of ethno-mathematics into the teaching 
of mathematical concepts, such as probability, offers a unique and enriching 
approach. Ethno-mathematics, a term coined by the Brazilian mathematician 
Ubiratan D'Ambrosio in 1977, refers to studying the relationship between 
mathematics and culture. It recognizes that mathematical practices are deeply 
embedded in the cultural activities of different societies and that these practices can 
provide valuable insights into the teaching and learning of mathematics. Probability 
on the other hand is the measure of the likelihood that a particular event will occur, 
often expressed as a number between 0 (impossibility) and 1 (certainty) (Ross, 
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2014). In ethno-mathematics, probability can be understood through cultural 
practices and traditional knowledge systems. Different cultures have developed 
unique ways of dealing with uncertainty and chance, often embedded in games, 
rituals, and decision-making processes. 

Practical strategies for integrating ethno-mathematics into probability teaching in 
Nigeria include utilizing cultural resources, celebrating traditions, and incorporating 
traditional practices from various Nigerian cultures. Educators can make probability 
education more engaging and relevant by using cultural artefacts like traditional 
games (e.g., "Ayo" and "Ludo") to illustrate probabilistic concepts in relatable ways. 
For instance, traditional African games like "Ayo," a mancala-type game, involve 
strategic thinking and probabilistic reasoning, offering a culturally relevant way to 
explore probability concepts. "Ayo" involves moving seeds or beads across a board 
with multiple pits. Players sow seeds and capture opponents' seeds based on specific 
rules, representing opportunities for students to analyze possible outcomes and 
calculate the probability of certain moves leading to a win. These games demonstrate 
randomness and strategic decision-making while reinforcing mathematical 
principles and celebrating Nigerian heritage (Fasasi, 2017). Incorporating cultural 
celebrations and practices into lessons also shows how mathematical concepts are 
embedded in traditions, engaging students and enhancing understanding. For 
example, the New Yam Festival is an annual celebration in Igbo culture, signifying 
the beginning of the harvest season. During the festival, various ceremonies, 
including the menu (masquerade) dance, occur. Students can explore the probability 
of specific events occurring during the festival, such as the likelihood of a specific 
masquerade appearing or a particular dance sequence being performed. Additionally, 
exploring probabilistic elements in Nigerian folktales connects students to their 
cultural identity (Adeleke & Appah, 2019). Encouraging discussions on how 
different Nigerian communities approach probability fosters a collaborative learning 
environment that values diverse perspectives, broadening students' understanding 
and promoting cultural appreciation (Achor & Agbo-Egwu, 2017). 

Integrating ethno-mathematics into teaching probability in Nigeria faces challenges 
such as the scarcity of culturally appropriate teaching materials and the need for 
specialized teacher training (Fasasi, 2017). This can be addressed by developing a 
repository of ethno-mathematics resources tailored to Nigerian contexts (Aitanke, 
2018) and fostering collaborative efforts between educators, researchers, and 
policymakers (Adedeji, 2020). Professional development programs focused on 
ethno-mathematics can equip teachers with the necessary skills and knowledge 
(Okuneye, 2021), and ongoing dialogue with stakeholders can help overcome 
resistance (Akinola, 2017). There is also resistance among educators and 
administrators towards non-Western mathematical approaches due to unfamiliarity 
and perceived bias in favour of Western methods (Ayodele, 2019; Aitanke, 2018; 
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Adedeji, 2020). Professional development programs that showcase successful case 
studies and practical applications can help educators overcome these biases 
(Okuneye, 2021). Fostering an inclusive educational environment promotes broader 
acceptance of different mathematical paradigms (Akinola, 2017).

Supporting teachers through training, workshops, and collaborative projects on the 
intersection of mathematics and culture can enhance their ability to create culturally 
responsive lesson plans (Adeleke & Appah, 2019). Establishing professional 
learning communities where teachers share best practices further supports the 
effective integration of ethno-mathematics, leading to a more inclusive and engaging 
mathematics education (Olosunde, 2018; Ajai & Imoko, 2020).
Research has shown that when students see their cultural heritage reflected in the 
curriculum, they are more likely to engage with the material and develop a positive 
attitude towards learning (Achor & Agbo-Egwu, 2015). This is particularly 
important in a diverse country like Nigeria, where students come from various ethnic 
and cultural backgrounds. By acknowledging and valuing these cultural 
contributions, educators can foster a more inclusive classroom environment that 
empowers through culturally all students and promotes a deeper understanding of 
mathematical concepts. Hence; this study aims to integrate ethno-mathematics into 
teaching probability in Nigeria, enhancing student engagement relevant practices. It 
also seeks to identify challenges and propose solutions for effective implementation.

Statement of the Problem 
The teaching of probability is a fundamental aspect of mathematics education, aimed 
at developing students' understanding of uncertainty, chance, and statistical 
reasoning. However, traditional approaches often overlook the cultural diversity and 
relevance that ethno-mathematics can offer. These conventional methods fail to 
connect with students' cultural backgrounds, experiences, and everyday contexts, 
leading to disengagement and limited understanding of probability concepts. 
Consequently, students may struggle to see the relevance and applicability of these 
concepts in their own lives. This study addresses the need for integrating ethno-
mathematics into the teaching of probability, recognizing the potential benefits of a 
culturally inclusive approach.

Research Questions
The following questions guided the study.
1. What are the strategies for integrating ethno-mathematics in teaching 

probability?
2. What are the challenges associated with the integration of ethno-

mathematics in teaching probability?
3. What are the ways of integrating ethno-mathematics in teaching probability?
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Methodology
This study adopted a descriptive survey research design. Three research questions 
were posed to guide the study. The population of the study comprised of 
Mathematics Association of Nigeria (MAN) Asaba, Delta State Nigeria chapter. 
Nineteen teachers responded to the online survey, which formed the sample size. The 
instrument used for data collection was a structured questionnaire titled "Integrating 
Ethno-mathematics into Probability Instruction Questionnaire (IEPIQ). The 
questionnaire is a 4-point Likert scale of Strongly Agree (SA), Agree (A), Disagree 
(D) and Strongly Disagree (SD) with assigned normal values of 4, 3, 2, and 1 
respectively. It consists of 15 items of questions that solicited information about the 
research questions for the study. The instrument was validated by experts, in 
mathematics education and measurement and evaluation. Data collected were 
analyzed using mean and standard deviation to answer the research questions for the 
study a criterion mark of 2.5 was adopted for decision-making. However, a 
calculated mean greater than or equal to 2.5 is assumed to be high (agree) while a 
calculated mean less than 2.5 is assumed to be low (disagree)

Results
Research Question One: What are the strategies for integrating ethno-mathematics 
in teaching probability?

Table 1: Mean and Standard deviation on the strategies of integrating ethno-
mathematic

Table 1 provides insights into the strategies for integrating ethno-mathematics into 
the teaching of probability, showcasing the mean scores and standard deviations of 
various strategies for integrating ethno-mathematics into probability teaching. 
Strongly supported methods include integrating cultural resources (Mean = 3.80, SD 
= 0.632), incorporating cultural celebrations (Mean = 3.50, SD = 0.707), and 
collaborating with students to identify ethno-mathematics practices (Mean = 3.50, 
SD = 0.527). Using traditional practices from different cultures (Mean = 3.40, SD = 
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S/N Items Mean S.D Remark 
1. By integrating cultural resources (traditional games, 

puzzles, music, and rhythms) into probability lesson 
3.80 .632 Agree 

2. Incorporating cultural celebration or festival that 
involves probability thinking 

3.50 .707 Agree 

3. Collaborating with students to identify 
ethnomathematics practice in probability 

3.50 .527 Agree 

4. Using traditional practices from different cultures to 
teach probability concepts 

3.40 .516 Agree 

5. Using digital technology does not provide virtual 
cultural experiences related to probability  

2.30 1.160 Disagree 

 Grand Mean 3.30  Agree 
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0.516) is also endorsed. However, using digital technology for virtual cultural 
experiences received lower support (Mean = 2.30, SD = 1.160). The grand mean of 
3.30 indicates that strategies of integrating ethno-mathematics into probability 
lessons including cultural resources such as traditional games, puzzles, music, 
rhythms, and cultural and festival celebrations will enhance students' engagement 
and understanding of probability concepts through meaningful connections to 
cultural contexts 

Research Question Two: What are the challenges associated with the integration of 
ethno-mathematics in teaching probability?

Table 2: Mean and Standard deviation on the challenges associated with the 
integration of ethno-mathematics

Table 2 presents the mean and standard deviation of responses regarding the 
challenges associated with integrating ethno-mathematics into the teaching of 
probability.  Items 7, 8, and 9 had mean score values of 3.10, 2.90, and 3.50 
respectively which are above the cut-off point of 2.50. Item 6 had a mean score of 
1.00 which is below the cut-off point of 2.50. The grand mean of 2.63 indicates an 
overall agreement that there are significant challenges in integrating ethno-
mathematics into probability teaching, primarily related to time constraints, 
balancing with other standards, and curriculum overload. However, the availability 
of instructional materials is not seen as a major issue. mean of 2.63 indicates an 
overall agreement that there are significant challenges in integrating ethno-
mathematics into probability teaching, primarily related to time constraints, 
balancing with other standards, and curriculum overload. However, the availability 
of instructional materials is not seen as a major issue.

Research Question Three: What are the ways of integrating ethno-mathematics in 
teaching probability?
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S/N Items Mean S.D Remark 
6. Lack of available instructional materials that 

incorporate ethnomathematics in probability education 
1.00 .000 Disagree 

7. Lack of time in the curriculum to fully explore 
ethnomathematics concept in probability instruction 

3.10 .738 Agree 

8. Balancing the integration of ethnomathematics  with 
other concepts and standards 

2.90 .738 Agree 

9. The curriculum is choked up will integrating 
ethnomathematics  into probability instruction be 
cumbersome 

3.50 .527 Agree 

 Grand Mean 2.63  Agree 

 

Journal of Research in Science and Technical Education

ISSN: 2408-7538 

Volume 4, No. 1, pp. (208-216), July 2024, Available at:  

 

www.jorest.org



213

Table 3: Mean and Standard deviation on ways of integrating ethnomathematics in 
teaching probability

Table 3 presents the mean and standard deviation of responses to items on integrating 
ethno-mathematics in teaching probability Table 3 presents the mean and standard 
deviation of responses to items on integrating ethno-mathematics in teaching 
probability. The respondents generally agree on the effectiveness of several 
strategies: Strong agreement among educators on integrating ethnomathematics into 
probability teaching through collaboration (Mean = 3.60, SD = 0.516), professional 
development (Mean = 3.30, SD = 0.483), curriculum flexibility (Mean = 3.40, SD = 
0.516), and culturally appropriate resources (Mean = 3.40, SD = 0.516). However, 
there's more variability in opinions about encouraging open discussions on cultural 
perspectives (Mean = 2.90, SD = 0.876). The grand mean of 3.35 across all items 
indicates a general agreement among respondents that integrating ethno-
mathematics into the teaching of probability is beneficial and important.

Discussion of Results
Table 1 reveals effective strategies for integrating ethno-mathematics into 
probability instruction, utilizing cultural resources such as traditional games, music, 
and festival celebrations. Fasasi (2017) supports using traditional games like "Ayo" 
to enhance probabilistic reasoning by engaging students in strategic thinking and 
decision-making while Adeleke & Appah (2019) extend this by advocating for the 
integration of cultural celebrations like the New Yam Festival, where probabilistic 
elements can be explored through traditional rituals and practices. Achor & Agbo-
Egwu (2017) emphasize collaborative approaches to identify and incorporate ethno-
mathematical practices, fostering a participatory learning environment that values 
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S/N Items Mean S.D Remark 
10. Collaborating with educators from diverse cultural 

backgrounds to co-create ethnomathematics examples 
and problem-solving task 

3.60 .516 Agree 

11. Providing professional development workshop on 
integrating ethnomathematics in probability instruction 

3.30 .483 Agree 

12. Incorporating ethnomathematics modules programs to 
enhance cultural sensitivity 

3.50 .527 Agree 

13. Allowing flexibility in the curriculum to accommodate 
ethnomathematics content in probability instruction 

3.40 .516 Agree 

14. Providing resources and guidelines in culturally 
appropriate ways to integrate ethnomathematics  

3.40 .516 Agree 

15. Encouraging open discussion and reflections on cultural 
perspectives in probability education  

2.90 .876 Agree 

 Grand Mean 3.35  Agree 
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diverse perspectives. These strategies not only enrich mathematics instruction with 
cultural diversity but also promote inclusivity and deeper engagement among 
students, aligning with broader educational goals of enhancing learning experiences.
Table 2 highlights challenges in integrating ethno-mathematics into probability 
teaching, focusing on time constraints, balancing with other standards, and 
curriculum overload, while instructional material availability is less of an issue. 
Adedeji (2020) stresses the development of specialized resources and collaborative 
efforts among educators, researchers, and policymakers to create ethno-mathematics 
materials tailored to Nigerian contexts. Okuneye (2021) advocates for 
comprehensive teacher training and ongoing professional development to 
effectively integrate cultural diversity. Aitanke (2018) underscores the need for 
curriculum adaptation to seamlessly incorporate diverse cultural perspectives 
without compromising educational objectives, aiming to enhance inclusivity in 
mathematics education in Nigeria.

Table 3 outlines key strategies for integrating ethno-mathematics into probability 
education, including collaboration with diverse educators, professional 
development workshops, ethno-mathematics module incorporation, curriculum 
flexibility, provision of culturally appropriate resources, and fostering cultural 
discussions. These methods complement practical approaches discussed earlier, 
such as using cultural artefacts like traditional games ("Ayo") and celebrations (New 
Yam Festival) to enrich learning and connect mathematical concepts with Nigerian 
cultural heritage (Fasasi, 2017; Adeleke & Appah, 2019). However, challenges like 
the lack of culturally relevant materials and insufficient teacher training underscore 
the need for effective implementation strategies (Fasasi, 2017; Adedeji, 2020; 
Okuneye, 2021). Addressing these challenges through collaboration and 
professional development can enhance mathematics education by embracing 
Nigeria's diverse cultural identities, thereby improving student engagement and 
learning outcomes.

Conclusion
The integration of ethno-mathematics into the teaching of probability in secondary 
schools offers a promising avenue for enhancing both the understanding of 
probability concepts and the appreciation of diverse cultural perspectives. This 
approach recognizes that mathematics is not a universal and objective discipline, but 
rather a human endeavour that is shaped by cultural, historical, and social contexts. 
By incorporating ethno-mathematics examples, contexts, and narratives into the 
teaching of probability. However, educators can create a more inclusive and 
engaging learning environment that resonates with students from various cultural 
backgrounds. 
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Recommendation
The following recommendations were made:
1. Teachers need to be aware of their students' cultural backgrounds and use 

appropriate examples and teaching methods that are relevant to their student's 
experiences. This fosters cultural awareness and sensitivity, promoting a 
deeper understanding of the cultural interconnectedness of mathematics and 
society.

2. Teachers should also be aware of any potential cultural biases that may exist 
in traditional probability teaching methods and work to address them. This 
can help students understand that mathematical ideas are not fixed but evolve 
based on cultural influences. 

3. Teachers should encourage students to research and present ethno-
mathematics approaches to probability from their cultural backgrounds. This 
not only empowers students to explore their heritage but also fosters a sense 
of ownership and relevance in their learning. 

4. Government and school owners should provide ongoing professional 
development opportunities for mathematics teachers to learn about ethno-
mathematics and its integration into the curriculum. This ensures that 
teachers are well-equipped to implement this approach effectively. 
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