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Abstract 

This literature review seeks to discover how students’ learning outcomes are affected when 

integrating ethnomathematics. The research questions are the following: Do students learn 

better if their cultural backgrounds and knowledge are taken into consideration in their learning 

of mathematics, and what lessons, challenges and opportunities are there in the implementation 

of cultural perspectives of the students in the teaching of mathematics. The first method used 

for this paper is creating keywords to search for and systematically go through literature written 

on these topics. The second method used for this paper is going through the references from 

literature - that are relevant to this paper. The studies chosen for this paper have been conducted 

within the last 20 years, and done within Europe, Africa, North- and South-America. The 

literature review seems to indicate the benefits and challenges of trying to implement the 

students’ cultural backgrounds and knowledge into mathematic classrooms, both in 

multicultural and monocultural classrooms. The paper goes on to highlights some lessons, 

challenges and opprtunities from the literature review. In sum, mathematics teachers who have 

the knowledge about how to integrate ethnomathematics into a classroom setting seem more 

likely to benefit the students as the world becomes more globalised and teachers face students 

from different cultures.  

 

Key words: ethnomathematics, intercultural, multicultural classrooms, mathematics, 

literature review 
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2 Introduction 

In Skolverkets läroplan (the curriculum of the Swedish National Agency for Education), it 

explicitly says that education should promote students’ education and knowledge with the 

basis in students’ background, experiences, language and knowledge (Skolverket, 2011). 

However, as shown in Figure 1, as per data obtained from Skolverket, students with an 

immigrant background in grade 9 get lower grades than Swedish students in the same grade in 

schools. 

 

Figure 1: Proportion (%) of pupils who obtained a certain grade in grade 9 (Details of 

data in the Appendix). 

 

Additionally, there is an international study called Programme for International Student 

Assessment (PISA) that measures how 15-year-olds are doing in reading, mathematics and 

science knowledge in different countries. In a press conference analyzing the 2018 PISA 

study, leaders from Skolverket mention that, even after taking away the socio-economical 

background from PISA’s results, there were still differences between students with an 

immigrant and Swedish background in mathematics. Peder Fredriksson, the general manager 

of Skolverket, says that everyone who has a responsibility for the Swedish school system has 

to ask themselves the questions that the PISA study leads to: “What should we continue 

doing? And what can we do tomorrow that we did not do today?” He continues to say that 
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even though we cannot influence the students’ backgrounds, we should give the students 

resources so that they can make their own choices in life (Skolverket, 2019). This information 

has therefore influenced this literature review of how students’ cultures can be implemented 

in mathematics education to benefit students with immigrant background learning outcomes. 

As elaborated in chapter 5, ethnomathematics will be used to shine a light on implementing 

students’ cultures in mathematics. 

This paper is structured so the statement of the problem is presented first, followed by some 

definitions and background information relevant to the paper. After that, there will be an 

examination of ethnomathematics as a theory and criticism that has been brought forth about 

ethnomathematics. This section is followed by an explanation of how this literature review 

was completed. There follows the literature review itself, where the studies related to 

ethnomathematics are presented, as well as a discussion about the material obtained relating 

to the statement of the problem. Finally, the limitations of this paper will be revealed before 

conclusion. 
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3 Statement of the problem 

This paper ains to explore the literature in the implementation of students’ cultural 

backgrounds in their learning of mathematics and the impact this has. Specifically, the paper 

aims to explore two main research questions: 

1) Do students learn better when their cultural backgrounds and knowledge are taken 

into consideration in their learning of mathematics? 

2) What lessons, challenges and opportunities are there in the implementation of cultural 

perspectives of the students in the teaching of mathematics? 

This paper seeks to answer these questions by exploring literature related to 

ethnomathematics. Because I am going to be a teacher, I find these questions interesting and 

particularly relevant for my future career as a teacher in Sweden. The findings of this 

literature review may help me when teaching in a classroom with students from different 

cultures. 
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4 Background and definitions 

This chapter contains an explanation of cultural background and knowledge, as is part of the 

research questions above. To start, culture will be defined and the history and the history of 

mathematics will be described in order to get some context of this theory. Lastly, the meaning 

of words that are connected to ethnomathematics, and which are used for searching for 

literature for this paper, are explained. 

 

4.1 Cultural background and knowledge 

Øyvind Dahl (2013) elaborates on the word culture and says it is a complex word with 

different meanings and is used differently in different contexts. Culture can be seen in two 

ways: the inner and outer way. The outer way includes things that we can see on the outside; 

for example, food, clothing, symbols, or even language. The inner way includes things we 

cannot see explicitly, like worldviews that different people have, the way we think, and the 

religions we believe in. It is crucial to notice that we cannot expect all people of the same 

culture to share the same values, rules, and norms. Also, it is not that easy to limit cultures to 

units (Dahl, 2013, pp. 34-43). Cultural background and knowledge in this paper refer to the 

outer and inner ways that humans express culture. 

 

4.2 The history of ethnomathematics 

During the 20th century, anthropological studies gave attention to different cultures’ ways of 

doing mathematics. Philosophers also discussed the nature of mathematics. By the end of the 

1970s, international workshops and conferences on ethnomathematics were being held. In 

1984, D’Ambrosio presented a program named “Socio-Cultural bases for mathematics 

education.” He claimed that children develop mathematical knowledge before they start 

school, but school made their mathematical knowledge worse. From that point in time, we can 

say that the field of ethnomathematics was established (Rönnberg, 2006, p. 8). In my study of 

ethnomathematics, it is my view that D’Ambrosio is considered the father of 

ethnomathematics. Ethnomathematics as a field has developed and changed significantly 

through the years, and now, many countries around the world are engaged in 

ethnomathematics. There are even conferences and meetings in different countries being held 
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today, such as the “International Conferences on Ethnomathematics/ICEm” which has been 

held in countries like Australia, Brazil, Spain and Mozambique. (D’Ambrasio, 2014, 224). 

 

4.3 Definitions related to ethnomathematics 

There are different words related to ethnomathematics. It is essential to underline that not all 

of the material in the literature review mentions ethnomathematics. However, the articles are 

seen as relevant, and the intention is to use ethnomathematics as a tool to understand how to 

implement mathematics—the following words prove to be part of the notion of 

ethnomathematics. 

The first word is intercultural, defined as “existing or happening between different cultures” 

(Oxford dictionary). Next, there is multicultural, which means “for or including people of 

several different races, religions, languages and traditions existing or happening between 

different cultures” (Oxford dictionary). The definition of multilingual is “speaking or using 

several different languages.” (Oxford dictionary). Like culture, these words are used in 

different ways. The intention, however, is not to elaborate on these words but to have a brief 

definition for this paper. Lastly, we have critical mathematics education (CME): 

“Critical mathematics education can be characterized in terms of concerns: to 

address social exclusion and suppression, to work for social justice in whatever form 

possible, to try open new possibilities for students, and to address critically 

mathematics in all its forms and application” (Skovsmose, 2014, p. 116). 

The reason for including CME is that it is a field overlapping with ethnomathematics as 

both fields have changed throughout the years. Also, one of the studies in the literature 

review looks at ethnomathematics and CME at the same time. 

These words are defined differently by different authors. However, the purpose of this 

section is not to get into the debate of what the words mean but rather to have a definition 

we can use for this paper. 
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5 Theory 

Now ethnomathematics will be defined and different approaches to ethnomathematics, 

especially the ones that will be used in this paper, will be analyzed. Then some criticism of 

ethnomathematics will be brought forth as it should be handled carefully. The theory and 

criticism will shine a light on this literature review. 

5.1 Ethnomathematics 

Most academics agree that ethnomathematics is defined as mathematics that is practiced by a 

group that can be identified as having a specific culture. That can be different ethnical 

groups, a workplace, academical mathematics, or different vocational programs in high school 

as in Sweden (Rönnberg, 2006, p. 6). 

The definition of ethnomathematics that is used in this paper is explained here: 

“Ethnomathematics as a program studies the cultural aspects of mathematics. It 

acknowledges that there are different ways of doing mathematics by considering the 

appropriation of academic mathematical knowledge developed by different sectors of 

the society as well as by considering different modes in which different cultures 

negotiate their mathematical practices. Ethnomathematics researchers investigate ways 

in which different cultural groups comprehend, articulate, and apply ideas, procedures, 

and techniques identified as mathematical practices” (Rosa et. Al, 2016, p. 1). 

Rönnberg (2006) identifies seven different approaches to ethnomathematics. One approach is 

to implement different cultures’ ways of doing mathematics into education (Rönnberg, 2006, 

p. 8). Another approach is to take the students' ways of solving problems in math education. 

Other approaches include creating a curriculum for minorities in a society,1 changing 

teachers’ education with regards to ethnomathematics or the study of language. There is also 

the approach of implementing the students’ cultural elements and activities from their daily 

lives into mathematics. And lastly, we have the approach of discussing what 

ethnomathematics is, its method and theories. This will be elaborated on more later under the 

section Criticism of ethnomathematics. 

As there are many approaches to ethnomathematics, not all of them will be looked into. The 

approaches which are focused on are how to implement different cultures’ ways of doing 

 
1 For example with the Mouris at New Zealand (Subari, 2006). 
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mathematics into the classroom, students’ ways of solving problems, language and lastly 

implementing students’ cultural elements and activities from their daily lives into 

mathematics. The reason for choosing these four approaches is first that they overlap; for 

example, students’ backgrounds, knowledge and culture have many similarities. Secondly, 

changing the curriculum, teachers’ education and discussing what ethnomathematics is, is 

something that does not concern the teacher in a classroom setting. 

Since the focus is on these areas, we can now briefly look at the different approaches. First, 

we have implementing a culture’s way of doing mathematics. An example is from Ylva 

Jannok Nutti (2010) who did a PhD on Sámi schools implementation on culture-based 

activities. She looked for mathematics in the Sámi culture and found for example that they 

measure the depth of snow with a rope. This is changing the way you solve a problem in 

mathematics using methods from other cultures that are not represented in the classroom. 

The other approach is implementing students’ approaches to doing mathematics in the 

classroom. An example is from nursing students who need to do calculation regarding 

different drugs. Studies showed that they had their ways of calculating before they got 

instructions on how to do it. These ways were more meaningful to the students (Rönnberg, 

2006, p. 6). 

Thirdly, we have language. Here one examines how mathematical terms influence students' 

thinking. The Swedish words triangel and rektangel are for example borrowed from Latin, 

which makes it more difficult for Swedes to understand these mathematical words, than for 

example, Spanish-speaking people. The idea is to get help from their language in learning 

mathematics and creating mathematical terms that are connected to the respective language 

(Rönnberg, 2006, pp. 8-9). The focus will be on misunderstandings that can occur when the 

students do not speak the language of instruction. 

Lastly, we will focus on implementing students’ cultures and backgrounds from their daily 

lives into mathematics. This approach is supposed to make mathematics more relevant to the 

students and also easier for them to understand (Rönnberg, 2006, pp. 6-7). 

 

5.2 Criticism of ethnomathematics 

Ethnomathematics is highly discussed, along with its method and what it is. The first criticism 

has to do with the “othering” of others’ cultures (Rönnberg, 2006, p. 10). Othering means to 
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make others into strangers and different than us, so that they become excluded from “our” 

normal, superior and civilized group (Dahl, 2013, pp. 70-71). Othering is, for example, 

speaking of others’ mathematics in an exotic and Eurocentric way. The nature of math is also 

discussed: Is it something universal or is it something created by humans? This question also 

affects the view on ethnomathematics: Is there any point to it? (Rönnberg, 2006, p. 10). 

Alexandre Pais (2011) has written an article criticizing ethnomathematics. A critique he 

mentions has to do with making ethnomathematics a tool that everyone can apply — is that 

possible? Pais asks if we can take knowledge from one setting to another and make 

ethnomathematics into a tool that is ready to be applied. He thinks there should be more 

research done so that teachers who mean well when teaching with ethnomathematics in mind, 

do not do more harm than good. He disagrees with Ubiratán D'Ambrosio who claims that 

ethnomathematics has obvious pedagogical implications (Pais, 2011, p. 210). 

Pais goes on to say that 

“…the introduction of ethnomathematical ideas in school can function as a factor for 

exclusion because, whereas the students from the “dominant culture” continue to learn 

the academic mathematics that allows them to compete in a more and more 

mathematized world, students from other cultures will only learn a local and 

rudimentary knowledge that scarcely contributes to their emancipation.” (Pais, 2011, 

p. 213). 

These problems have occurred in South Africa, separating the white “elite” from the black 

(Pais, 2011, p. 213; Vithal & Skovsmose).2 Nutti (2013, p. 67) also talks about in her article 

that Sámi school teachers wanted their students to succeed in the Swedish school system, at 

the same time as they wanted to implement Sámi culture in mathematics. 

Pais (2011, p. 215) says if you try to translate someone’s culture into a western culture within 

mathematics, it will already be lost in translation and it will be westernized. There is also the 

danger that this knowledge is only valuable to people in their specific cultural context and not 

in society in general.  

“There is no easy way out of this paradox: whether school should be reserved for the 

learning of the “globalized” knowledge allowing everyone to participate in our high-tech 

 
2 Vithal & Skovsmose has written a paper focusing on the problems it has caused in South Africa. 
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world, or a school that incorporates diversity but runs the risk of domestication of the 

Other.” (Pais, 2011, p. 221). 

Renuka Vithal and Ole Skovsmose (1997, p. 145) question how teachers are supposed to use a 

child’s cultural background when the teachers do not know enough about it and it depends on 

the teachers’ definitions on culture and the reason the teachers themselves want to focus on it. 

As I mentioned earlier, culture is not that easy to define, and you cannot put the students in 

different categories that easily. This is a critique that Vithal & Skovsmose also point to. 

Furthermore, they point to that “…even when learners are seen as sharing a particular cultural 

background, the experiences and mathematical knowledge acquired by different learners from 

the same cultural context varies.” (Vithal & Skovsmose, 1997, p. 146). This must be 

recognized so that the well-intended teachers do not do the opposite of their intention.  
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6 Methodology 

As mentioned, this is a literature review. The book that has been used for this paper is Att 

skriva en bra uppsats (Rienecker & Jørgensen, 2018), which has helped conduct this literature 

review. This chapter begins with going through different ways of doing a literature review and 

how these methods are used for this paper. Then follows an explanation of the process of the 

material chosen for this paper. The choice of literature review as a method was partly because 

we sought to understand the studies that have been conducted on ethnomathematics in a 

classroom setting. Furthermore, because of the Covid-19 pandemic, it would have been 

impossible to be in a classroom setting as the government decided to shut down schools and 

instead teach online. In sum, it was more convinient to do a literature review. 

 

6.1 Search profile 

First, Rienecker & Jørgensen (2018, p. 138) recommend finding words that you want to 

search for that are relevant to the paper you are writing. The searches for this paper were in 

ERIC, SwePub, Nämnaren and google scholar to find information for this paper. The search 

profile (Rienecker & Jørgensen, 2018, p. 142) included these words: ethnomathematics, 

intercultural, multicultural, mathematics, studies. These words were also combined in 

different ways — for example, intercultural mathematics, multicultural mathematics, 

ethnomathematics studies. 

The authors also suggest searching in different languages to get a broader perspective on the 

topic. Therefore, the search began within English, Norwegian and Swedish platforms or the 

words were changed to the respective languages (for example, ethnomathematics (ENG) to 

etnomatematik (SWE)). They recommend using words as AND if you want to find different 

words in one article or OR if you want to find synonyms (Rienecker & Jørgensen, 2018, pp. 

144-145). Truncate is something you do when you want different versions of the words. 

When searching for culture*, both articles containing culture and cultures appear (Rienecker 

& Jørgensen, 2018, pp. 146-147). Also, different pages like google scholar, have ready-made 

tools to customize your search. 
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6.2 Searching using bibliographies (Swe: kedjesökning) 

Searching using bibliographies is a good method for searching for material within one area. 

One way is to go through the literature of a specific article. This method was used to find 

more material after having gone through articles that I found relevant to my paper. This 

method only finds old material, but if you want to find articles that are based on the one you 

have read, you can use “cited by” or “times cited”. This way you also find newer material 

(Rienecker & Jørgensen, 2018, p. 152). Eventually, many of the articles that this method were 

used on were found, and some had common authors which they all referred to. These names 

particularly noticed were, for example, Bishop or D’Ambrasio. 

 

6.3 Processing 

The search started with information about ethnomathematics in general and criticism of it. 

Then studies on students’ learning outcomes when integrating ethnomathematics and what 

teachers do specifically to incorporate it, needed to be found. The focus on students within the 

age of 7-16, which is the age range that covers school in Sweden before you go to high school 

and school is no longer mandatory. As explained in limitations, there was not much material 

that focused only on looking at the ages of 7-16; therefore, having a more narrow age span 

would have made the search even more difficult. 

Since ethnomathematics is a field that has developed since it was first introduced, the 

literature was limited to studies written after the year 2000. The studies began with Norén 

(2008), Gorgorió & Planas (2001), François & Stathopoulou (2012) and Civil (2018). These 

studies are from different countries (Sweden, Spain, Greece and the US) to get different 

perspectives on ethnomathematics from different cultures. Then the last four remaining 

articles (in total nine), also from different countries, including Nigeria, were added. 

It is also vital to note that in some studies, the students who are participating in the studies are 

from different cultures, which makes up a multicultural classroom (like Norén 2008; Gorgorió 

& Planas 2001). In other studies, the students are from the same country, like in Civil (2018), 

that studies Mexicans in Arizona, USA. These, of course, are different situations; the teacher 

has to deal with so many different cultures or just one homogenous group that is not from the 

country where the study is conducted. As mentioned, I will be a teacher in Sweden, which has 

multicultural classrooms, which is typical in many other countries as the world becomes more 

globalized (Dahl, 2013, pp. 18-21). However, because the statement of the problem is to find 
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out how to incorporate ethnomathematics and if students learn from it, both types of articles 

are relevant to this literature review and they may complement each other. 

To make it easier to replicate the search which was performed, see the table below. To be 

clear, most studies for this paper were found through specialized sources like ERIC and 

Google Scholar. Extensive use of other specialized sources and keywords were made use of, 

as explained earlier, but new relevant material did not appear. 

Table 1: Sources and keywords 

AUTHOR(S) YEAR   SOURCES KEYWORDS QUALITY RESULTS 

Achor, E. E., 
Imoko, B., & 
Uloko, E 

2009 ERIC Intercultural 
Mathematics 

Peer-reviewed 53 

Bengtsson, M. 2012 Google 
Scholar 

Intercultural 
Mathematics 

Peer-reviewed 87 500 

Civil, M. 2018 N/A Looking in Invited 
Lectures from the 13th 
International Congress 
on Mathematical 
Education 

Peer-reviewed N/A 

François, K., & 
Stathopoulou, 
C. 

2012 ERIC Ethnomathematics Peer-reviewed 136 

Gorgorió, N. & 
Planas, N. 

2001 N/A Through bibliography 
of IncluSMe project 

Peer-reviewed N/A 

Kasmer, L. A., & 
Billings, E.  

2017 Google 
Scholar 

Intercultural 
mathematics studies* 

Peer-reviewed 60 400 

Moses-Snipes V, 
Pamela R 

2005 ERIC Ethnomathematics Peer-reviewed 136 

Norén, E. 2008 N/A Through bibliography 
of Bergholm & Edqvist 

Peer-reviewed N/A 
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7 Literature Review 

This chapter will explore the relevant literature for this paper, from the earliest to the latest. 

Most of them are studies conducted on students in a classroom setting. The structure of the 

literature review will be first to explore the purpose of the paper along with the methodogies 

of the respective studies, and lastly, the results of the studies. All the papers included here are 

peer-reviewed. 

 

7.1 Teaching mathematics in multilingual classrooms by Gorgorió & Planas (2001) 

Núria Gorgorió and Núria Planas organized a study in Barcelona. Part of their research was 

done within a 'ghetto' school in Catalonia, an autonomous region in Northen Spain. The 

school had many immigrant students. The students were aged 15-16 and were from nine 

different countries. The authors' purpose is to present how language has become a relevant 

factor in studying socio-cultural aspects of mathematics. The focus in their research is on 

“…language as a social tool within the mathematics classroom and the language as a vehicle 

in the construction of mathematical knowledge.” (Gorgorió & Planas, 2001, p. 7). 

The way they conducted the research was to have an action-research, which involved a team 

of university researchers and in-service teachers. The teachers were primary and secondary 

mathematics teachers who had a connection to research at university. The research group 

studied the teachers in multilingual classrooms as well as analyzing how they teach using a 

specific theoretical framework (Gorgorió & Planas, 2001, p. 15). 

First, they tape-recorded and analyzed interviews with teachers and video-recorded 

mathematics lessons to find language problems the teachers faced with immigrant students. 

Secondly, they video-taped mathematics lessons studying what strategies teachers use to 

overcome linguistic problems. Thirdly, they observed the students during mathematics lessons 

to find what problems they would face regarding language as well as interviewing them 

(Gorgorió & Planas, 2001, p. 16). Something to note about this paper is that it is a qualitative 

study that depends a lot on the writers’ observation. 

The study finds that, even though the students were learning basic Catalan vocabulary and 

grammar, there were still issues with communication. This seems to indicate that cultural and 

social factors are also crucial in learning a language (Gorgorió & Planas, 2012, p. 18). For 
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instance, one of the students, a 15-year-old immigrant girl, had a “reasonable” understanding 

of Catalan but was lost in mathematics class. When they interviewed her, they came to learn 

that she did not want to tell the teacher that she did not understand what the teacher had been 

explaining because, according to her values, that is not right. She would rather be lost than say 

she does not understand the teacher. The teacher even tried to explain it was okay to tell her 

that she did not understand, but it was challenging (Gorgorió & Planas, 2001, p. 18). 

To overcome the language barrier, one teaching strategy the researchers tried out was creating 

linguistically homogenous groups and making sure there was always one student in the group 

that could explain their solution in Catalan to the teacher or the whole class. The students 

seemed to understand more when being in these groups and the “translators” in the group 

helped a lot in explaining the exercises to the other students in their groups. One danger to 

this approach was that the students translating could feel like that was their only job and they 

did not always contribute as much to the mathematical part of the problem (Gorgorió & 

Planas, 2012, pp. 26-27). 

Many of the teachers that they interviewed thought that if the students do not know enough 

Catalan, they should not be in math class. Furthermore, the teachers thought that if the 

students understand the language, then there should be no issues in understanding 

mathematics (Gorgorió & Planas, 2012, p. 21). Gorgorió & Planas find out that this is not 

true. For instance, when the interviewer asked a boy from Santo Domingo about the Spanish 

language they speak, he said: “Yes, we do [speak Spanish], but it is a different Spanish, we 

only have the same words, that's all!” (Gorgorió & Planas, 2001, p. 22). The mathematics 

teacher spoke Spanish to him instead of Catalan, but he did not understand everything the 

teacher was saying. The challenge for students who do not speak the language of instruction is 

that they cannot construct the full meanings for the symbols in a language they do not 

comprehend. The paper therefore informs us of the importance of incorporating the language 

of the learner in the instruction of mathematics. 

As mentioned earlier, one critique of ethnomathematics is that you cannot have a ready-for-

use tool to use on students. This critique is illustrated by the researchers who found that this 

“tool” was exactly what the administration of the school expected to get from the research 

done in Catalonia (Gorgorió & Planas, 2001, p. 16). One key recommendation from this paper 

that is relevant to our study is that teachers need to pay attention to the ”misunderstanding that 

can appear in a multilingual situation can help teachers and researchers to understand both 

social and cultural conflicts.” (Gorgorió & Planas, 2001, p. 28). Another key finding is that 
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teachers need to do more than merely change their vocabulary or wait patiently for change in 

the students (Gorgorió & Planas, 2001, p. 28).  

 

7.2 The effect of african culture on african american students' achievement on 

selected geometry topics in the elementary mathematics classroom by Moses-

Snipes & Pamela (2005) 

This study explores the magnitude of the effect of implementing African culture on African-

American students’ mathematics achievement in geometry is. The authors say that teachers in 

America, in general, have lower expectations on African-American students than white 

students and this affects their results. The teachers should, therefore, encourage minority 

students to improve in mathematics (Moses-Snipes & Pamela, 2005, p. 149). 

Two out of five fifth-grade classes were chosen by the principal of the school to participate in 

the research. The article said that they had one mathematics class with African culture and 

one without African culture. The one with African culture had eight students and the one 

without African culture had ten (Moses-Snipes & Pamela, 2005, p. 153). The authors fail to 

explain what exactly culture is, nor how a class with or without “culture” would look like. 

They did have an “expert on African culture,” and a mathematics educator who has written 

books about multicultural mathematics and have knowledge about African culture, evaluating 

the results, so somehow they implement this African culture in the mathematics class. Chapter 

8 will elobrate more on this. The researcher was the teacher for both groups so that they 

would minimize teacher effect on the students. The class with African culture was taught in 

the mornings and the one without was taught in the afternoon. They collected both 

quantitative and qualitative data (Moses-Snipes & Pamela, 2005, pp. 153-155). 

The results from the study were that the class which had an implementation of African 

cultures increased their score on the test by 10 points. There was only one African-American 

who got a score above C, which shows, according to the authors, how African-American 

students struggle with mathematics. They do point to the limited time they had and suggest 

that if anyone wants to replicate his study, they should have more time to test if the 

implementation of culture in mathematics works. Additionally, they said the classes were a bit 

different, which made it a bit more difficult to compare (Moses-Snipes & Pamela, 2005, pp. 

157-158). 
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The general assesment of this study is that it is inadequately conducted. However, it is a 

useful guide on what not to do in ethnomathematics. This will be further ellaborated later in 

this paper. 

 

7.3 Bilingual students’ mother tongue by Norén (2008) 

Norén’s study from 2008 asks the research question: “How do mathematical practices emerge 

in bilingual mathematics classrooms?” (Norén, 2008, p. 29). This study includes Arabic and 

Somali speaking students and teachers from five different schools in Sweden. She was a 

participant observer, taking field notes over two years, observing Swedish and Arabic or 

Swedish and Somali classes and video-taping some lessons. She had interviews with students, 

pupils and the school leaders, as well as some informal conversations with them and asking 

for an explanation from the Somali- and Arabic-speaking teachers. Additionally, she had 

some questionnaires for the students and one teacher (Norén, 2008, pp. 33-34). This paper is 

also a qualitative study that also depends on the writers’ observation. Therefore, the use of 

words like some and many is common but is not accompanied by any quantifiable statistics. 

This can be seen as a key weakness of this paper. 

In her study, Norén found that some students being taught mathematics partly in their mother 

tongue seemed to learn more: 

“‘My language is good enough for learning mathematics’ is a thought expressed in 

some of the pupils’ and bilingual teachers’ ways of speaking about mathematics and 

language. Some pupils seemed to develop a deeper interest in mathematics and also 

got better results in tests.” (Norén, 2008, pp. 45-46). 

This study also shows us several examples on how to implement culture to make students 

understand mathematics better. An Arabic speaking teacher introduced π as both 3.14 and 

22/7. She said it was more common to refer to π as 22/7 in her country Iraq (Norén, 2008, pp. 

36-37) and this helped the student understand the concept better. This fed into part of her 

conclusion that is relevant to our study which states that: 

“There seems to be a lot to gain for bilingual students in mathematics classrooms 

when bilingual teachers’ and students’ first languages are used for teaching and 

learning mathematics. To be able to communicate in a mathematical learning situation, 

students need to use their language(s) of thinking and their cultural and social 
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backgrounds as tools for mediation, to be able to develop new concepts and ways of 

understanding.” (Norén, 2008, p. 46). 

 

7.4 Effect of ethnomathematics teaching approach on senior secondary students’ 

achievement and retention in locus by Achor, Imoko & Uloko (2009) 

The next study explores how ethnomathematics teaching approach, ETA, affected students’ 

achievements and retention (the ability to remember things) in locus. Locus is “the path traced 

by a point under specific conditions,” (Achor, Imoko & Uloko, 2009, p. 385) e.g., a straight 

line, parabola, circle; thus, this study is within the area of geometry. The study was conducted 

in Nigeria, with 253 senior secondary students participating (Achor et al., 2009, p. 385). They 

define ETA “as the use of familiar and immediate environments of a learner in teaching him 

mathematics.” (Achor et al., 2009, p. 386). Nigeria is not doing very well  in mathematics 

compared to some other 11 African countries, and this is one reason they want to find out if 

ETA will help students in understanding mathematics (Achor et al., 2009, p. 386). The 

authors seem to agree with a common notion that one of the reasons why Nigeria is not doing 

well could be because the methods of teaching mathematics in Nigeria are foreign  and seem 

to have “no bearing with the Nigeria culture” and  are “derived from euro-centric culture.” 

(Achor et al., 2009, p. 385). 

One experimental group was taught ETA and consisted of 131 students. The other group was 

taught the usual way they teach in Nigeria, that is, without Nigerian culture implemented. 

This group consisted of 122 students. The researchers trained the teachers for one week before 

the teachers taught the students (Achor et al.,  2009, p. 387). Some of the ETA included going 

outside to do a farm layout or build a hut, and at the same time, take measurements. The 

achievement scores and the retention scores both show that those taught with ETA had 

significantly higher scores than the ones taught with the conventional approach. They say this 

may be to the connection of everyday life and their cultural background and the mathematics 

they usually use may be too foreign to them. Their last recommendation is precient: Teachers 

should be trained on how to incorporate ethnomathematics into their teaching (Achor et al., 

2009, pp. 388-390). 

This paper is very quantitative using non equivalent quasi-experimental design and has two 

null hypothesis:  
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1. There is no significant difference in the mean achievement scores of students taught 

Locus using ETA and those taught using the conventional approach. 

2. There is no significant difference in the mean retention scores of students taught Locus 

with ETA and those taught with the conventional approach. 

Both null hypotheses were rejected at the 5% significance level meaning there is a satistically 

significant difference in the mean achievement and mean retention scores thereby suggesting 

the usefulness of ethnomathematics teaching approach in classrooms in Nigeria.  

 

7.5 Mathematics and multilingualism – where immigrant pupils succeed by 

Bengtsson (2012) 

Maria Bengtsson studied a school in a suburban and segregated area in Sweden, where the 

majority of the pupils have limited socio-economic background. The purpose of her study was 

to research didactics used by the chosen school: “...a school proven very successful in 

teaching mathematics to all children including the 70 % of children of foreign origin.” 

(Bengtsson, 2012, p. 17). She looked at mathematics didactics through “creating of meaning, 

intercultural leadership and scaffolding.” (Bengtsson, 2012, p. 18). The study conducts a 

qualitative analysis of the school environment (Bengtsson, 2012, pp. 17-18). Bengtsson first 

did a pre-study to research the attitude of school leadership within three different schools. She 

used an ethnographical method, doing interviews and participant observation. Field notes and 

informal conversations with teachers and school leadership were also done (Bengtsson, 2012, 

p. 18). 

The expectations of the students are high in this school. Bengtsson showed that, generally, in 

Sweden, teachers do not have high expectations for students with an immigrant background. 

She observed that when students are segregated in schools, e.g., put in different groups or 

classrooms, this may lead to a lower self-image. The students in the school got help from the 

teacher and not from any particular teachers or having to leave the classroom. However, if the 

students needed extra lessons, they could get that. The teacher also explained these extra 

lessons to the rest of the students to make them respect the arrangements (Bengtsson, 2012, p. 

20). 

Observing the classroom, she noticed how much visualizing and material there was for 

mathematics. The teachers visualize to make it easier for second language learners. They also 

used textbooks much less compared to other Swedish schools. Additionally, they had a focus 
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on language and the understanding of mathematical concepts. Eighty-five percent of the 

students studied their mother tongues to enhance the parent-children relation and the cognitive 

gains of understanding concepts in different languages. A positive attitude towards the 

multicultural environment was also a general attitude amongst the teachers (Bengtsson, 2012, 

pp. 20-21). 

 

7.6 In-between critical mathematics education and ethnomathematics. A 

philosophical reflection and an empirical case of a Romany students' group 

mathematics education by François & Stathopoulou (2012) 

Karen François and Charoula Stathopoulou wrote a paper about Romany Students in a 

marginal district in Athens, Greece. They mainly studied Romany children in first grade aged 

7-12. Some of their six research questions are the following: 

“Do Romany children acquire different knowledge taken into consideration their 

cultural context? Which are the characteristics of this knowledge? What kinds of 

conflicts are produced in class?” (François & Stathopoulou, 2012, p. 240). 

They observed by participating and interviewing for one year, four times a week. Eventually, 

some researchers got involved in the teaching process of the 10-12-year-old students, 

although initially, the plan was to observe. The researches also studied the Romany culture, 

visited the students’ homes and observed their family activities (François & Stathopoulou, 

2012, pp. 240-241). 

The Romany students in Greece had trouble with a written code, they were not familiar with 

it. The researchers visited places where the students’ were involved, for example a small 

market. The following example from the study shows how the researchers could use the 

students daily lives of being involved in a market: 

“For example through research we observed students who could not answer the 

symbolically presented question “3 + 2 = ? ”, but when expressed as a verbal problem 

such as “3 hundred coins and 2 hundred coins gives how much” students easily gave the 

right answer.” (Francois & Stathopoulou, 2012, p. 242). 

When the students were encouraged to use their methods in solving problems, they were more 

effective. They conclude that the research showed that we should “…connect the school 

knowledge to be students’ every day experience, since in everyday context the knowledge is 
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produced in a meaningful way.” (Francois & Stathopoulou, 2012, p. 243). Connecting 

students’ experiences, that also includes cultural background, to school mathematics, can 

make it more meaningful for them to also be in school. 

 

7.7 Teaching mathematics in multilingual classrooms: developing intercultural 

competence via a study abroad program by Kasmer & Billings (2017) 

This study examined how secondary education pre-service teachers from the United States 

were affected by a teaching-experience in Arusha, Tanzania. They investigated the teachers’ 

“…attitude, knowledge and comprehension, and skills in an effort to understand their ability 

to teach multilingual classrooms.” (Kasmer & Billings, 2017, p. 2). They conducted a 

qualitative study, collecting descriptive data and had a researcher interpret the data. Fifteen 

teachers taught mathematics for four weeks to primary and secondary students in Arusha and 

out of these, eight were chosen to be part of this study (Kasmer & Billings, 2017, pp. 4-5). 

The classrooms had between 24 to 50 students and for the most part, the teachers needed to be 

responsible for how to teach, even without textbooks. Videos from the teachers’ lectures in 

Tanzania were also analyzed. Also, the researcher participated in and observed different 

classes in Tanzania (Kasmer & Billings, 2017, p. 6). 

Attitudes were one of the characteristics of intercultural competence that the teachers had 

developed. Amongst these were openness and respect toward the Tanzanian culture and way 

of teaching. The teachers also developed a curiosity about Swahili (the lingua franca in 

Tanzania), families and customs. It seemed like the more curious the teachers were, the more 

open they became towards the teachers and the culture (Kasmer & Billings, 2017, pp. 8-9). 

Other characteristics were sociolinguistic awareness, that is, to adapt their behavior and way 

of communicating according to the students they teach. A good example is that the teachers 

had to examine how to teach the Tanzanian students mathematics best so that they would 

understand the concepts, even though there were language and mathematical issues (Kasmer 

& Billings, 2017, p. 10). Code-switching also helped the teachers; they had to learn a few 

mathematical terms in Swahili for the students to understand mathematics. 

The teachers also created groups in terms of their English language proficiency, so that the 

students who understood more English could help the students who understood less. The 

teachers had some problems getting the students to tell them if they did not understand 

something. Therefore, they created a system where the students would raise their hands for 
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clarification, use thumbs up if they understood or thumbs down if they did not understand. 

Sometimes they even draw the words they were saying, for example, a triangle in the air 

while they were explaining. Speaking slower, simplifying the language and cultural 

knowledge also helped as well as listening, evaluating, observing, analyzing, interpreting. 

There was evidence of the students learning better from the scores the students got and the 

comments from the Tanzanian teachers (Kasmer & Billings, 2017, pp. 11-14). 

 

7.8 Intersections of culture, language, and mathematics education: looking back and 

looking ahead by Civil (2018) 

Civil has, over several years, done research in a working-class Mexican American community 

in the United States. In this paper she draws on previous work she has done in this area, and 

data she has collected over the years. Civil comes up with suggestions on how to take 

advantage of pupils’ cultural backgrounds or mathematical knowledge. She suggests an open 

dialogue between the home and school. The teacher and parents can communicate about how 

they solve different math questions. That way, they can tell the students (which is suggested 

by a teacher) to compare the answer they got using the school’s way with how their parents 

have taught them (Civil, 2018, pp. 35-36). 

8 Discussion 

This chapter will discuss the literature chosen for this paper. The findings are categorized 

according to the approaches to ethnomathematics explained in Section 5.1: language, 

implementing the students’ cultural elements and daily lives into mathematics, students’ ways 

of solving problems and lastly, different cultures’ ways of doing mathematics. As some of the 

studies talk about attitude, the discussion will have one section on this also. The ending will 

include a discussion with a critique of the literature and refer back to our research questions: 

1) Do students learn better when their cultural backgrounds and knowledge are taken into 

consideration in their learning of mathematics? 

2) What lessons, challenges and opportunities are there in the implementation of cultural 

perspectives of the students in the teaching of mathematics? 
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8.1 Language 

Norén (2008) demonstrates that translating from the language of instruction to the students’ 

mother tongues helps them understand more and become more motivated. However, it does 

not help everyone, and she also adds that culture and social tools must be used as well. As we 

can see from this, language is part of a student’s culture and it is not always easy to 

distinguish between the students learning through language or culture. This is also what 

Gorgorió & Planas (2001) expressed in their study —, that it was difficult to “disentangle” 

language and culture. Both Gorgorió & Planas (2001) and Norén (2008) reveal that even 

though you know the language of instruction, there might be more hinders. 

One example from the studies is the 15-year-old immigrant girl who did understand what the 

teacher said but had problems with admitting she did not understand, shows us that there are 

cultural barriers in addition to language barriers. Another example expressed very 

explanatorily, is the boy from Santo Domingo saying that they only have the same words in 

the Spanish from Santo Domingo and from Spain. What he might be saying is that there is 

more to a language than just the words, there is also a cultural aspect. 

Bengtsson (2012) notices how much visualizing and independence of the textbooks that the 

teacher has. Even the teachers in Tanzania (Kasmer & Billings, 2017) were gesturing the 

words they were saying while they were explaining. Since difficulties in language might 

cause problems, visualizing is a good alternative. The classroom in Bengtsson’s study (2012) 

has different languages; therefore, the teacher can use their own methods by visualizing. 

Focusing more on the mathematics concepts was also a trait of the school since they might 

struggle with Swedish in general. The teacher may also simplify their language and speak 

slower for everyone to understand, which they did in Tanzania. A danger though, can be that 

when in a multicultural classroom, the students who understand more may fall out and focus 

on other things. 

Kasmer & Billings (2017) studying American teachers in Tanzania, and Gorgorió & Planas 

(2001) studying immigrant students in Barcelona, both created groups with students who 

could be translating the mathematics to the students who understood less of the language of 

instruction. The teacher in Tanzania created groups so that the students who did not 

understand the language of instruction (in this case, English) could get help from students 

who did understand more. Gorgorió & Planas (2001), which was studying a multicultural 

classroom, also created groups; in this case, they needed to create groups who spoke the same 
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language. One of the students in the groups here would also function as a translator. As 

already mentioned by Gorgorió & Planas (2001), these ways of creating groups may not 

always work. In their case, the “translator” felt like his job was not to do the math. It is, 

therefore, essential for the teachers to make sure when creating groups that students do an 

equal amount of work when working together. These studies also show that whether there is a 

multicultural or homogenous classroom in terms of culture, it is possible to create groups, 

given that the students have different language proficiency. 

As mentioned by Gorgorió & Planas (2001), the teachers had the idea that if the students 

knew enough Catalan, there would be no other problems. According to some of the studies, 

teachers may have this in mind, but what might help is creating groups where at least one 

student can help with the language, and the students can communicate in another language 

than the language of instruction. Knowing the language of instruction does not always help — 

there can be cultural barriers even though they understand the language. Translating to the 

mother tongue does not always help either — they need more cultural context. This brings us 

to the next theme: culture. 

 

8.2 Implementing students’ cultural elements and activities from their daily lives 

The Nigerian study by Achor et al. (2009) has around 125 students in each of the study 

groups. In my estimation, the size of the classes could be a contributing factor in why 

Nigerian students are performing poorly, even though the authors do not mention this. 

According to the organization for economic co-operation and development (OECD, 2020), the 

average class sizes in OECD countries vary between 15 and 35. This means that Nigerian 

classes are three times the size of an average OECD country. However, focusing only on the 

incorporation of ethnomathematics in this Nigerian school and if this is the standard class size 

in Nigeria or this school, they should not change the size of the class. For comparison then, 

the only factor that should change is the incorporation of ethnomathematics. As mentioned, 

this is not a multicultural classroom, this is dealing with one culture and therefore 

implementing the students’ cultural backgrounds is easier. However, one of the questions was 

if implementing students’ cultural backgrounds helps, and according to this study, it does, by 

for example, going outside to measure a hut, which is a cultural element taken from their 

lives. Another good example is from Norén (2008), which explains how the teacher from Iraq 

introduces π as both 3.14 and 22/7. 
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These ways of implementing cultural elements into mathematics education can of course, only 

be done if the teacher knows the students’ cultures. This was also raised in the criticism of 

ethnomathematics by Vithal & Skovsmose (1997): how can the teacher help when he or she 

does not know enough about the culture of the student? It seems that implementing the 

students’ cultural backgrounds or daily lives is easier if there is a homogenous group in the 

classroom, such as only Nigerians or having another teacher in the classroom for the students 

who speak a specific language, such as Somali or Arabic as shows in the studies. 

As the girl in Catalonia did not want to admit she did not understand, neither did the students 

in Tanzania. The teacher in Catalonia tried explaining to the girl, but it did not work. In 

Tanzania the teachers had the students show if they did not understand something in a more 

inderect way. For example, they would put their thumbs down if they did not understand, and 

thumbs up if they did. This shows that even though the teachers do not know the culture 

entirely, they can find ways to go around the culture to help the students. 

As can be seen, implementing culture is not always that easy and it should be handled 

carefully. Even the school administration in the study of Gorgorió & Planas (2001) expected a 

ready-for-use tool to use on the students. However, implementing culture may help and there 

are possibilities to find solutions even though the teachers do not know the culture that well. 

 

8.3 Encourage the students to use their own methods 

Giving the Romany students in Greece an opportunity to use their own strategies made 

solving the mathematics questions more effective and it felt more meaningful to the students. 

Only one of the studies mentions this, and this might also be connected to the other 

approaches. As mentioned earlier in this paper, the approaches do overlap, so separating the 

students’ own methods from the culture might not always be easy. Nevertheless, connecting 

the other studies on implementing culture, it does seem that the students learn more if they 

can use something they are more familiar with or can relate more to. 

 

8.4 Implementing the students’ cultures way of doing mathematics 

Civil (2018) studying Mexican Americans suggests communication between school and home 

so that they can communicate with each other about how the students, parents and the school 

solve mathematical problems. Having different ways of solving problems can be helpful for 
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the students. Even though the students in Civil’s study (2018) are one homogenous group, 

teachers can still communicate with the students’ homes in a multicultural classroom to show 

that mathematics is done in different ways. 

 

8.5 Teacher’s attitudes and expectations 

Bengtsson’s study (2012) of the multicultural school in Sweden shows that the expectations of 

the students are essential. Low expectations from teachers could be part of the “othering” 

aspect that is mentioned as a danger in ethnomathematics. If teachers have a low expectation 

because the student has an immigrant background, the teacher puts the student in a “box,” 

which is the opposite of what ethnomathematics should do. 

A positive attitude towards the multicultural environment is also a general attitude amongst 

the teachers in Swedish schools and also amongst the American teachers in Tanzania, which 

shows that the positive attitudes open up to high expectations and a willingness to teach 

everyone, no matter their backgrounds. These attitudes might help in working with language, 

culture and the students’ ways of doing mathematics. When there are cultural barriers 

between a teacher and a student, positive attitudes and high expectations from the teacher 

might also help in the cultural barriers between a teacher and a student. 

 

8.6 Critique of the literature 

As was mentioned in criticism of ethnomathematics, one danger is the othering of others’ 

cultures, which Moses-Snipes & Pamela (2005) might be doing in their article. It has a very 

narrow view of culture. It, for example, does not explain what exactly African culture is. 

There are 50 countries in Africa and within one country, there exists many cultures and tribes. 

Also, these are African-Americans, which means they are raised in American society with 

African parents. From the definition of culture introduced in this paper, these kids are 

different from kids raised in Africa. Therefore, implementing African culture on African-

American kids seems a bit strange, even though, of course, there would be similarities. A 

better explanation of what they mean by the different terms would be helpful in the reading of 

this article. 

As already mentioned by Vithal & Skovsmose (1997), it is crucial to recognize that people 

within one culture are different so that “well-intended teachers do not do the opposite of their 
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intention.” This study might be assuming that African culture is one “thing” and that African-

Americans have the same culture as Africans or that Africans have just one culture. It should 

also be mentioned that teaching in the morning and in the afternoon can have different effects 

on the students as the students’ could be more awake in the morning. 
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9 Limitations 

One limitation is that since the paper is limited to the ages 7-16 and studies written within the 

last 20 years, it was difficult to find studies on this field in English, Swedish or Norwegian. 

There is a lot of literature that came up when I searched, but a lot of it was a review of other 

literature, too old or even in Portuguese or Spanish. D’Ambrasio, who introduced the term 

Ethnomathematics is Brazilian and there are also a lot of different cultures and ethnicities in 

Brazil. Therefore it is not strange that there is so much material, especially in Portuguese. 

Since I do not understand enough Spanish or Portuguese to read academic papers, this limits 

the literature to choose from and, hence, this affect thispaper’s reliablity as the sample size is 

not broad enough. It would have been interesting to check the studies written in Spanish or 

Portuguese, especially those studies conducted in Brazil which is a multiethnic country, as 

they may give a different perspective on implementing ethnomathematics into a classroom.  

One might also discuss this paper’s external validity, in this case whether choosing studies 

from many different cultures, classrooms and ages is comparable. The problem statement was 

to know if students learned more when integrating ethnomathematics. There are different 

ways to do this, either one on one or in a whole class. The study conducted in Nigeria had 

around 125 students in each group and this will be different from trying to teach a group of 

30. However, whether they learn or not is the point here, as mentioned earlier. Additionally, 

looking at different cultures can give a broader perspective on techniques and how to 

incorporate ethnomathematics. For the reason that there was not a lot of relevant studies, the 

limitations of a more narrow age group would have made it more difficult to find studies. 
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10 Conclusion 

The focus of this research was to explore the impact of integrating culture in the teaching of 

mathematics. This is accomplished through a literature review.  

In response to our first research question about whether students learn better when their 

culture is taken into account in their learning of mathematics, the litterature review seems to 

indicate that they do seem to learn better. The studies also indicate that the implementation 

process is not that easy. Furthemore, merely translating the language or assuming that 

students will understand mathematics as long as they know the language of instruction does 

not seem to be a good idea. Therefore, when students get to learn mathematics while paying 

attention to their culture, it is easier for them to understand. Specific focus should be placed 

on language. Language is part of culture, and these studies seem to show that it is essential to 

pay attention to both language and culture.  

In response to our second research question, this literature review shows various challenges, 

lessons and opportunities in the ways in which ethnomathematics can be implemented in 

schools. The challenge in a multicultural classroom is helping the students with their culture 

— there will be too many cultures and one teacher probably does not know everyone’s 

culture. Moreover, the studies indicate that one cannot have a ready-for-use tool for how to 

implement mathematics in any culture. There are also language barriers that need to be dealt 

with. The language barriers could be approached in different ways: speaking slower, 

visualizing, using materials to explain and creating groups. While these may seem like 

universals, in this case, they take a deliberate angle of culture to help the student learn better. 

There is a need to have teachers specialized in helping immigrant students with their language 

who could help in explaining cultural concepts as well the mathmatics. 

There seem to be many ways to help teachers adapt to the situation of the students. 

Communication between the home and the school can help teachers understand students’ 

different ways of doing mathematics, which would be of benefit to both the students and the 

teachers. The studies from Tanzania and from the Swedish school with mainly immigrants 

indicated that respect, a positive attitude and curiosity were amongst qualities of teachers that 

taught either to a culture they were not familiar with or in a multicultural classroom. 

It is important to admit that the number of research studies done on this topic so far are few 

meaning our source material for our literature review is limited. The challenge is that there 

were not many relevant studies written in English, Swedish, nor Norwegian on this important 
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topic. A key suggestion would be to encourage more studies to be published in these 

languages so that we can have more material to work with in the future.  
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12 Appendix 

The tables below are adapted from Skolverket as of 23rd April 2020. The data was obtained 

via e-mail from Skolverket. 

Table 1: Students with a Swedish background, academic year 2018/19, year 9 (årskurs 9). 

Total Number 
of 

students 

Proportion (%) of pupils who have obtained a certain grade or 
have no basis in the subject 

Average 
Grade 

No 
Grade 

F E D C B A 

 All   83 705     0,9 7,1 31,8 18,8 19,0 12,1 10,2 12,7 

 Boys   40 691     0,9 6,5 29,7 18,9 20,1 12,9 10,8 12,9 

 Girls   43 014     0,9 7,7 33,8 18,7 18,0 11,3 9,6 12,4 

 

Table 2: Students with an Immigrant background, academic year 2018/19, year 9 (årskurs 9). 

Total Number 
of 

students 

Proportion (%) of pupils who have obtained a certain grade or 
have no basis in the subject 

Average 
Grade 

No 
Grade 

F E D C B A 

 All   27 420     1,2 20,9 36,0 16,2 13,2 7,2 5,3 10,0 

 Boys   13 246     1,1 19,7 35,2 16,9 13,7 7,5 5,9 10,3 

 Girls   14 174     1,2 22,0 36,7 15,6 12,7 7,0 4,8 9,8 
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