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ABSTRACT 
This study investigated the “Effect of Ethnomathematics on Academic Achievement 
of Students in Mathematics in Nsit Ibom Local Government Area of Akwa Ibom 
State. Two null hypotheses were used for the study. A sample size of two hundred 
students were used for the study. A Quasi-Experimental Design was adopted for 
the study. A researcher’s made instrument tagged “Mathematics Achievement Test 
on Probability (MAT-P)” was used for the study. An independent t-test statistics 
was used to analyzed the data generated from the instrument at p-value = 0.05. 
The study showed that there is significant main effect of treatment (“Nsa Isong” 
game) on academic achievement of students in mathematics. The study also 
indicated that there is significant interactive effect of treatment and gender on 
Academic Achievement of Students in mathematics. The study showed that male 
performed better than female students. The study indicated some implications on 
the economy away from oil and some recommendations were made. 
Keywords: Ethnomathematics, Academic Achievement in Mathematics, 
Implications on the Economy. 

 
INTRODUCTION 
Mathematics deal with the study of numbers, figures, and relationship or functions which aid in 
finding solutions to real life situations or problems in our daily activities as an individual, families, 
organizations or government. According to Ekwueme (2013), mathematics is the study of the 
measurement, patterns, structures, relationship and properties of quantities or numbers, figures and 
set. 
Mathematics is a very vital subject which traverses every sphere of life. Mathematics is used in 
everyday life. The majority of people do not get through a single day without using mathematics of 
some sorts. Mathematics touches every aspect of life including; budgeting, time management, 
calculation of distances and weights. Besides, mathematics is seen in things like numbering of pages 
of books and Newspaper, street numbering, measuring of things (Odilli, 1990). These are real life 
situations which people undergo daily, hence the need for elementary or basic mathematical ideas. 
For these basic mathematical ideas to be inculcated into our society and our school system, we need 
to go back to the foundation which is the cultural milieu or environment of the child. This lead us to 
the concept of Ethnomathematics. 
Ethnomathematics, according to Orok (2013) are those cultural beliefs and values exhibited by 
different groups of people in their respective society or environment which have direct bearing or 
influence in the effective teaching and learning of mathematics for scientific and technological 
advancement of man and society. According to Enukoha (2010), ethnomathematics are the cross 
roads of those cultural and applied Mathematical activities which have overtime helped man to 
move from a lower level of technology and civilization to a higher level. 
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 This implies that ethnomathematics is that mathematical learning which the students derive the 
sources of learning from local resources within the cultural setting of the learners. Hence, to 
demonstrate this kind of learning, “Nsa Isong” game (Mancala game), a popular folk game among 
the South – South and the South-East region of Nigeria will help. 
“Nsa Isong” is a game which can be played by 2 or 3 persons at a time. It is interesting and 
motivating, it has 12 cells (holes). If 2 persons, each person has 6 cells, if 3 persons, each person has 
4 cells. This game was used as ethnomathematics sub-variable which was used for treatment in 
experimental group. Besides, Gender was used as a moderator variable for this study. The male and 
female students were exposed to this treatment using “Nsa Isong”. 
Based on the aforementioned, this study looked at the effect of ethnomathematics on the academic 
achievement of Junior Secondary III Students in Mathematics in Nsit Ibom Local Government Area 
of Akwa Ibom State. 
Statement of the Problem 
There has been a drastic reduction in the standard of academic achievement by students in 
mathematics at all level of education in Nigeria in the past decades. This problem of poor 
performance of students in both internal and external examinations in Nsit Ibom Local Government 
Area of Akwa Ibom State is of great concern to the government, parents and stakeholders at this 
level of education. This problem has been attributed to factors such as, wrong teaching method, 
students characteristics, teachers characteristics and welfare. However, if we look at some of the 
resources used in teaching mathematics we will observed that a lot of them are foreign materials 
devoid of the learner’s background. This make the teaching and learning of mathematics seems 
abstract, not relating to the child’s cultural background. This problem does not allow students to 
understand mathematics, hence incessant failure in their examinations. Therefore, this study looked 
at ethnomathematics as a problem hindering effective teaching and learning of mathematics with a 
view of proffering solutions to this problem. 
Purpose of the Study    
Generally, the study is aimed at examining the effect of enthomathematics on academic achievement 
of Junior Secondary III students in mathematics. Specifically, the study sought to; 
 assess the effect of “Nsa Isong” game on academic achievement of students in mathematics. 
 determine the interactive effect of “Nsa Isong” game and gender on academic achievement 

of students in mathematics. 
 
Statement of Hypotheses  
The following hypotheses were formulated to guide this study. 
 There is no significant main effect of treatment (“Nsa Isong” game) on academic 

achievement of students in mathematics. 
 There is no significant interaction effect of treatment and gender on academic achievement 

of students in mathematics. 
   
Delimitation of the Study  
The scope of this study consisted of Junior Secondary III Students in Nsit Ibom Local Government 
Area of Akwa Ibom State. The Area of instruction in Mathematics was Probability. “Nsa Isong” 
game was used for treatment with gender as moderator Variable. 
 
Review of Related Literature 
 The Concept of Ethnomathematics 
According to Enukoha (2010), Ethnomathematics is a difficult term to define probably because 
scholars have not paid proper attention to it as a field of scholarship until probably the emergence of 
the work of Zaslvaky in 1973. In the book AFRICACOUNTS,  Zaslvaky narrated the unwritten 
mathematics experiences of many cultures across Africa. According to Enukoha, Ethnomathematics 
as presently construed as goes beyond this.  
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He stressed that ethnomathematics actually  originated from two words ethno, from ethnography 
and mathematics. This clearly implies that ethnomathematics has to do with mathematics and 
culture. A literature search today according to Enukoha (2010) shows that the word 
ethnomathematics could be located in Anthropology, archeology, history or social science. 
According to him, Ubiraton D’ Ambrosio, a Brazilian mathematician is actually the father of 
ethnomathematics a concept he popularized in 1985. In a paper titled “ethnomathematics and its 
place in the history and pedagogy of mathematics”, he advocated the use of ethnomathematics 
practices and pedagogy in the teaching of school Mathematics in Brazil. However, it was until 1998, 
that the author gave a profound definition of ethnomathematics as: 

The mathematics which is practiced among identifiable cultural 
groups, such as national, tribal societies, labour groups, children of a 
certain age bracket, professional classes, and so on. Its identity 
depends largely on focuses of interest, on motivation, and on certain 
codes and jargons which do not belong to the realm of academic 
mathematics. We may even go further in this concept of 
ethnomathematics to include much of the mathematics which is 
currently practiced by engineers, mainly calculus which does not 
respond to the concept of rigor and formalism developed in academic 
courses of calculus (D’Ambrosio in Hammond, 2000 in Enukoha, 
2010). 

This definition clearly shows that ethnomathematics has to do with mathematics used by different 
groups in which case it could be standard or non standard. For instance, when an engineer applies 
some elements of calculus in his/her professional job, he/she is involved in a standard 
ethnomathematics whereas if a farmer uses the length of the shadow to determine when to leave the 
farm for the home, he/she is involved in non-standard ethnomathematics. 
The definition shows that ethnomathematics is the type of mathematics used by different cultural 
groups. Thus, Hammond (2000) in Enukoha (2010) observed that “ethnomathematics is at the cross 
road of culture and mathematics”. He defined ethnomathematics as: 

The study of the culturally related aspects of mathematics; it deals 
with the comparative study of mathematics of different human 
cultures, especially with regard to how mathematics has shaped, and 
in turn has been  shaped by, the values and beliefs of groups of 
people. 

Hammond (2000) while explaining this definition maintained that ethnomathematics must be a 
legitimate offspring of the interaction between culture and mathematics and therefore it is pertinent 
to view the study and use of mathematics from this perspective. Peoples values and beliefs influence 
and are influenced by their mathematical thinking and probably the economic and technological 
disparities found in societies are as a result of the influence of mathematics on the thinking and 
behaviour of people in those societies. Hammond (2000) further demonstrated this tripartite 
relationship using the figure below: 
   

 

ethnomathematic

 

Mathematics 
 

Culture 
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Lets look at the concepts of culture and mathematics: 
Culture according to Hornby (2007) in Enukoha (2010) is “the training, development and 
refinement of mind, tastes and manners; the conditions of being trained and refined; the intellectual 
side of civilization”. Also mathematics according to Oxford Dictionary in Enukoha (2010) stressed 
thus: 

Originally, the collective name for geometry, arithmetic and certain physical science (as 
astronomy and optics) involving geometrical reasoning. In modern use applied (a) in a strict 
sense, to the abstract science which investigates deductively the conclusions implicit in the 
elementary conceptions of spatial and numerical relations, and which includes as its main 
divisions geometry, arithmetic and algebra; and (b) in a wider sense, do as to include those 
branches of physical or other research which consist in the application or other abstract 
science in concrete data. When the word is used in its wider sense, the abstract science is 
distinguished as pure mathematics, and its concrete applications (e.g. in astronomy, various 
branches of physics, the theory of probabilities) as applied or mixed mathematics) Simpson 
& Weiner (Eds), in Hammond 2000:14). 

This definition shows that mathematics has a pure and applied dimension. The pure dimension of 
mathematics is rooted in deductive reasoning whether in geometry, algebra or arithmetic whereas 
the applied aspect of mathematics has to do with the role of mathematics in different areas of life.       
Furthermore, Enukoha (1995) stressed that researcher have described this type of mathematics in 
various terms. For instance Zaslavsky (1973) called it “Traditional Mathematics”, Enukoha (1979; 
1986) described it as “Mathematical heritage”, D’ Ambrosio (1985 b) saw it as “indigenous 
mathematics” while Ale (1989) described it as “rural mathematics. 
Enukoha (1995) defined Ethnomathematics as a discipline interested in the study of mathematics 
and mathematics Education in the cultural milieu (Environment) of the learner. It involves an 
analysis of the forms of mathematical thinking that exists among cultural groups and the 
applications of mathematics in technology, art and professions, D’Ambrosio (2004) while giving a 
preface in the proceeding of the 10th International Congress of mathematics Education on 
Ethnomathematics revealed that the main concern of people all around the world are, nowadays: 
 National Security and Personal Security 
 Government /Politics  
 Economics: Social and Environmental Impact 
 Relations among Nations 
 Relations among Social Classes 
 People’s Welfare 
 Individual Sanity of body and mind 
 The preservation of natural and cultural resources.  
These concerns according to him affects, profoundly, Mathematics Education. Indeed these issues 
are intrinsic to the phenomenon of life; affecting humans as individuals and in their relations with 
other individuals, and how individuals organized as societies, deal with their environment. In doing 
this, He believed that Ethics must be restored to our mathematics which will translate to our 
environment. He also opined that Ethnomathematics can help us to reach the goal of mathematics 
impregnated with ethics. 
He therefore, defined ethnomathematics:  

As a research programme in the history and philosophy of 
mathematics, with pedagogical implication focusing the arts and 
techniques (tics) of explaining, understanding and coping with 
(mathema) different socio-cultural environment (ethno). 

He stressed that the pedagogical strand (contents) of ethnomathematics must answer the major goals 
of education. 
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These are: 
 To promote creativity, helping people to fulfill their potentials and rise to their highest 

capability. 
 To promote citizenship, transmitting values and understanding rights and responsibilities in 

society. Therefore a convenient pedagogy for ethnomathematics includes projects and 
modeling (D’Ambrosio, 2004 Pg ix). 

Besides, Francois and Kerkhove (2010) stated that ethnomathematics is associated with the 
mathematical practices of particular tribes or indigenous, “primitive” people, as well as those of a 
nation and/or human race. They stressed that ethnomathematics as a domain is divided into other 
smaller domains (sub domain), which we will only mention them here because of time and space. 
These are: 
 Anthropology 
 History 
 Philosophy and 
 Education 
Based on the definition above, Enukoha (2010) concluded that ethnomathematics is the cross roads 
of those cultural and applied mathematics activities which have overtime helped man to move from 
a lower of technology and civilization to a higher level. It is represented in the special use of 
mathematics by different cultural groups including women as a disadvantaged group in many 
societies. Ethnomathematics bring out the cultural overtones in mathematics itself and when these 
cultural factors are properly examined, it becomes possible to see how to use them to improve the 
effectiveness of teaching and learning mathematics.         
Therefore, ethnomathematics is that cultural beliefs and values exhibited by different groups of 
people in their respective society or environment which has a direct bearing or influence in the 
actual teaching and learning of mathematics for scientific and technological advancement of man.   
 
“Nsa Isong” game and academic achievement of students in Mathematics.  
“Nsa Isong” as a concept of ethnomathematics is a game which can be played by two (2) or three (3) 
persons depending on the circumstances. This game is popular among South South and South East 
Region of Nigeria which Akwa Ibom State is part of. 
Ethnomathematics according to Hammond (2000) is “the study of the culturally related aspects of 
mathematics: It deals with the comparative study of mathematics of different human cultures, 
especially with regard to how mathematics has shaped, and in turn has been shaped by, the values 
and beliefs of groups of people”.  
Hammond demonstrated ethnomathematics thus: 
 
 
 
  
 
 
 
However, this study will capture its own as; 
 
 
 
 
 
  
This implies that “Nsa Isong” is from the cultural background which is ethnomathematics and 
probability learning from the official realm of mathematics. 

Culture Ethnomathematic
s 

Mathematics  

“Nsa Isong” Ethnomathematics 

Probability Learning 
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Besides, Enukoha (1995) defined Ethnomathematics as a discipline interested in the study of 
mathematics and mathematics education in the cultural milieu (Environment of the learner). 
According to Orok, (2013), “Nsa Isong” game being a concept of ethnomathematics especially in 
the learning of probability, is a game with two sides, each sides having six (6) holes with four 
smooth circular objects in each hole. This make a total of 12 holes with 48 smooth circular objects, 
usually played by 2 or 3 persons. According to Orok, this game allows for addition, subtraction, 
multiplication and division as concept of mathematics. Above all, this game may enhance 
knowledge in areas of probability vis-à-vis mathematics. 
 
Gender and academic achievement of students in Mathematics      
Gender refers to socially assign behaviours, activities, roles and attributes that a given society placed 
on males and females or men and women or boys and girls. The students gender and functional 
probability learning according to this study refers to the academic scores or grades of students in 
terms of males and females. Studies have revealed that gender has significant difference on students 
performance in sciences in favour of female students (Ajibade, 2009; Hyde and Kling 2001; 
Ogunseemi and Daramola, 2010). 
Irwing and Lynn (2006) in their meta-analysis on sex differences in Mean (x) and variability on the 
progressive matrices in University students revealed that the mean (x) scores of male (x) = 26.62; 
SD = 14.10) was significantly higher than that of female (x = 22.92; SD = 9.25), t = 2.35 at 0.05 
level of significance and 218 degree of freedom. The results of the analysis revealed that male 
students performed better in mathematics than their female counterparts. The effect of gender on 
students academic performance is still a controversy among science and mathematics teachers. 
Therefore, this study will also verify the effect of gender on academic achievement of students in 
Mathematics. 

 
Design of the Study 
The research design used for this study was Quasi-Experimental design. It specifically used a non-
randomization Post-test, Experimental–control group design. The subjects were taken in an intact 
class setting. 

 
Population of the Study 
The population of this study comprised of all Junior Secondary Three (JS III) Students in the seven 
(7) public co-educational schools in Nsit Ibom Local Government Area of Akwa Ibom State. 

 
Sample and Sampling Techniques 
Two hundred (200) Junior Secondary Three (JS III) Students were used for this study. Stratified 
random sampling technique was used to select the five (5) Schools from the two (2) Court Areas 
that made up the study area. Each of the school had forty (40) Students. 

 
Instrument for Data Collection 
The main instrument used for this study was the Mathematics Achievement Test on Probability 
(MAT-P). The instrument consisted of twenty (20) item Objective Questions on Probability. 

 
Reliability of the Instrument 
To ensure the reliability of the instrument, MAT–P was administered to ten (10) students from one 
of the school in the study area who were not part of the main study. A test-retest design was used. 
The data collected were subjected to Pearson Product Moment Correction (PPMC). The reliability 
index of 0.75 was obtained, which means that the instrument was reliable.  
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Table 1: Pearson reliability estimate of research instrument (N=10) 
Variable N Σx Σy Σx2 Σy2 Σxy Rxy Reliability 
First test (x) 10 217 236 4753 5582 5136 0.75 0.75 Second test (y) 10 
 
Method of Data Analysis. 
Independent t-test statistics was used to analyzed the data collected from   the MAT-P instrument at 
P-value = 0.05. 
 
RESULTS 
Hypothesis 1: There is no significant main effect of treatment (“Nsa Isong" game) on academic 
achievement of student in Mathematics. 
 
Table 2:  
t-test analysis showing the difference between academic achievement of students taught 
Mathematics with “Nsa Isong” game and those taught without “Nsa Isong” game. 
 

Groups N X SD df t-cal t-crit Decision 
Experimental 
Group 

100 65.9 19.3     

    198 6.67 1.96 Ho1 Rejected 
Control Group  

100 
 
48.2 

 
18.2 

    

 
From the result above, the study showed that there is significant main effect of treatment (“Nsa 
Isong” game) on academic achievement of students in Mathematics. This is due to the fact that the 
calculated t-value of 6.67 was greater than the critical or table value of 1.96 at degree of freedom 
(df) = 198 and P-value = 0.05. This implies that the null hypothesis 1 was rejected. In other words, 
there is significant main effect of treatment on academic achievement of students in Mathematics. 
Hypothesis 2:  
There is no significant interactive effect of treatment and gender on academic achievement of 
students in Mathematics. 

 
Table 3: 
t-test analysis of male and female students taught Mathematics with “Nsa Isong” game. 
 
Gender N X SD Df t-cal t-crit Decision 
Academic Achievement of 
Male Students 

 
100 

 
59.3 

 
18.9 

 
 
198 

 
 
6.87 

 
 
1.96 

 
 
H02 Rejected 

        
Academic Achievement of 
Female Students 

 
100 

 
42.1 

 
16.4 

    

 
From the result above, the study indicated that there is significant interactive effect of treatment 
(“Nsa Isong” game) and Gender on academic achievement of students in Mathematics. This is due 
to the fact that the calculated t-value of 6.87 was greater than the critical value of 1.96 at degree of 
freedom (df) = 198 and P-value = 0.05. This implies that the null hypothesis 2 was rejected. In other 
words, there is significant difference in the academic achievement of male and female students 
taught Mathematics using “Nsa Isong” game. However, from the Mean (X) of the study, male = 
59.3 and female = 42.1. This implies that in this study, male performed better than female students. 
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DISCUSSION 
Effect of treatment (“Nsa Isong” game) on academic achievement of Students in Mathematics.      
The result of the data analysis in table 2 was found to be significant. The finding showed that 
Students taught Mathematics with “Nsa Isong” game performed better than those taught without the 
use of the game. This finding is in line with Enukoba (2010), who stressed that ethnomathematics 
activities facilitates learning since the material use for teaching – learning process comes from the 
Learners milieu. He emphasized that this will quicken the child’s understanding during teaching and 
learning process. Besides, Orok (2013), Hammond (2000) in line with the finding of this study 
emphasized that Ethnomathematics activities and materials enhance teaching and learning of 
Mathematics during lesson delivery. This they argued, is because these activities and materials 
relate to the child’s cultural background, where they make use of them every day, though they may 
not know that these materials and activities will be useful in the formal School setting.  
Effect of treatment (“Nsa Isong” game) and Gender on academic achievement of students in 
Mathematics. 
The result of the data analysis in Table 3 was found to be significant. This finding indicated that 
Male students taught Mathematics using “Nsa Isong” game performed better than their female 
counterpart.  This finding is in consonance with Ajibade (2009) whose study on gender indicated 
that male students performed better than their female students. In addition, Ogunseemi and 
Daramola (2010), Hyde and Kling (2001) and Irwing and Lynn (2006) in their various studies on 
gender emphasized that male students performed better than female students. Though, looking at 
their mean (X) performance in this study, if female students are seriously being engaged, they can 
match their male counterparts. 
Implications of this Study on Nigeria Economy 
During the course of this research, thirty pieces of “Nsa Isong” game were produced by Local 
Carpenters at the rate of eight hundred naira (N800.00) each. This implies that: 
 The per capita income of those Local Carpenters were increased. 
 The Carpenters so engaged can easily pay their taxes and rates. 
 The taxes and rates being paid will now increase the internal Generated Revenue (IGR) of 

the Government. 
 The Government at all level can adopt this material as one of the instructional resources in 

the teaching and learning of Mathematics. The Local Carpenters should be engaged in the 
production of this material in large scale.  This will increase the Gross Domestic Product 
(GDP) of the Country. Hence, the economy, at least, will move away from oil which is 
presently the main stay of our economy. 

 
CONCLUSION 
Ethnomathematics are those Mathematical activities that takes care of the cultural background of the 
learners. “Nsa Isong” game which is a sub-variable from Ethnomathematics should be used by the 
teachers during lesson presentation especially when it has to do with the concept of probability. This 
will enhance effective teaching and learning of Mathematics in Nigeria. 
 
RECOMMENDATIONS 
 Teachers of Mathematics should use “Nsa Isong” (Mancala) game during lesson delivery on 

probability. 
 This game should be produced and kept in all Mathematics departments in our Colleges of 

Education for training of National Certificate in Education (NCE) Students. 
 The production of this game should be given to the Locals to boast their per capita income 

vis-à-vis the Gross Domestic Product (GDP) thereby improving our economy. 
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