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Reflecting the cultures and languages in Swedish
mathematics classrooms

Abstract

In Stockholm and its suburban schools there are approximately 35 % minorities or immigrant
students, in some schools up to 98 %. Their origins are from different countries and together
they speak more than 100 diverse languages.

Over a period of time there has been a change of attitude in Swedish suburban schools regarding
which language of instruction to use in mathematics education. Since long time mathematics
teachers are supposed to vary teaching of mathematics in a conceptual discourse including ways
of communicating mathematics in the classrooms, using problem solving as a base for
understanding. According to the curriculum Swedish mathematics teachers are supposed to
contrast the teaching of mathematics in relation to their students' earlier informal mathematical
experiences and their communities.

Today some schools in suburban Stockholm have started immense or smaller projects teaching
mathematics using student’s mother tongues as languages of instruction. The teachers are
bilingual themselves, having immigrant backgrounds and most of their education in their
countries of origin. As the teachers have the same language and cultural background as their
students we assume them to use code-switching and ethnomathematic perspectives as tools for
teaching and learning mathematics. We expect all teachers to consider students first languages as
resources for constructing mathematical knowledge and communicating mathematically.

Information

The project this text refers to, The Mother-Tongue Teaching of Mathematics Project is run by
the City of Stockholm Competence Development Fund. The project ends in December 2006.
Irene Roénnberg and Lennart Ronnberg are project managers and supervisors; they also
supervise a network within the project. The project is evaluated by the Stockholm Institute of
Education, as part of a research project, Mathematics Education and Multilingual Students by
Eva Noren.

Background - evaluation

Since 1977, according to the Swedish curriculum, it has been possible for minority students to
study their mother tongue (Hyltenstam & Tuomela 1996). During a period of approximately
fifteen years from then there was a variation of studying mother tongue from being a student
having approximately 100 minutes a week to be a student in a mother tongue class, i.e. the
teachers and the students were speaking the same language and the mother tongue was the
language of instruction. This was practiced mostly from first to sixth grade in immigrant and
multilingual areas around the three big cities, Stockholm, Malmd and Gothenburg. The
languages were Spanish, Turkish, Greek, Arabic and Finnish as those languages then were
spoken by a large number of immigrants. Other languages where not spoken by the same
amount of people so the “smaller” languages were never taught on in mother tongue classes.
The students in mother tongue classes studied Swedish as a second language, and the aim was
that they were going to move ahead to Swedish speaking classes as they entered seventh
grade. The changeover was gradually.

Late arrivals, have since the same period of time, had opportunities to study their first years in
Swedish schools in a, so called, preparation group of students. In these groups the age of the
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students were, and still are, heterogenic and they learn Swedish in the language of teaching
and learning; Swedish. The aim is, the same as mentioned above, that students are able to join
a main stream Swedish speaking class within a year or two. During time in preparation group
there is little time for extending content knowledge in different school subjects — including
mathematics. A small number of lessons a week are designated to study mother tongue.

According to what research say today about learning a second language and subject matter
content simultaneously (Gibbons 2002, Ovando, Collier & Combs 2003) we can say that there
was a backlash in the nineties. An official tune saying if they just learned Swedish was at hand
and both instruction on and in mother tongue was diminished in Swedish multilingual
classrooms and preschools even though it was a curriculum statement (Skolverket 2002). A
consequence was that mother tongue teachers no longer belonged to the ordinary staff at
schools. At the same time the curriculum was changed and studies in mother tongue were
(and still are) supposed to be out of compulsory courses and students who chose to take it,
often had (and still have) to study one or two lessons in late afternoons.

The discourse (Foucault 1971/93) was, and still is to some extent, only Swedish (including
language, culture, values and habits). It still works within the borders of institutions, at
schools and preschools. Sjogren (also see Douglas 1986) writes:

It’s not so much Swedes themselves who are ‘Swedish,” but institutions-the Swedish schools,
parliament, police, press, and so on. And being institutions, they are extremely slow to change.
They support the existing ideology and way of thinking. (Sjogren 2001, p 16 cited in Banno
Gomes, Bigestans, Magnusson & Ramberg 2002)

Lately the complexities of learning a second language and learning content on the second
language simultaneously in Swedish multilingual classrooms (Obondo 2000, Axelsson 2000)
have been focused by teachers and politicians. One explanation to this is that lots of minority
students show below minimum results in the three main subjects in accordance with our
curriculum; Mathematics, Swedish and English (as a foreign language). Eventually politicians
have alerted that something has to be done.

The mother-tongue teaching of mathematics project is a result of this awareness. It is possible
to look at the changes in attitude as an ongoing change in discourse and as a challenge to
existing practices in multilingual mathematic classrooms in Swedish schools. It’s also at hand
to say, along with Cummins (1996), that it is a way to empower both multilingual teachers
and students. It can also be looked up on as a way of distributing power. That is if we look at
both language and knowledge in mathematics as symbolic capital (Bourdieu 1997).

As suggested in our headline we assume that cultures and vernacular life of students also have
an impact on achievement in mathematics and have to bee explicit and reflected in everyday
mathematical activities in mathematics classrooms (Johnsen Hgines 1987/2002). We also
propose that ethnomathematic (D’Ambrosio 1985/1997) perspectives will naturally arise in
teaching mathematics as the bi- or multilingual teachers have potential to do so. As Rénnberg
& Ronnberg (2003 p. 272) write: How teachers organize their mathematics instruction is
influenced by their own views on mathematics as a subject. Through this arrangement,
teachers, politicians and researchers hope that a greater amount of minority students will
achieve advanced levels in their mathematics studies.
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Possible theoretical perspectives - evaluation

To look into a complex matter, such as teaching mathematics in multilingual classrooms,
demand a variety of theories from different research areas. There is not simply one. We need
to know more about how multilingualism and learning mathematics in monolingual majority’s
school system interplay. We certainly need theory concerning mathematics education and
mathematics learning, but also theory of second language acquisition, inclusion and
exclusion, domination and power. Yet we have to put the actual situation in some kind of
context of which the era we live in are one.

The processes of modernity that started about thirty years ago, called late modernity, have
brought socio economical changes and new forms of cultural production and consummation
to Sweden. The former working classes in industry of production are almost gone. Their
children work in the industry of information. Simultaneously there has been a big immigration
and a lot of refugees have come to Sweden. Frequently they work in production industry and
constitute a new working class or remain unemployed. According to Haglund (2005) late
modernity seems to be a period when main stream values are questioned and tendencies in
different ways threatens the privileges of the middle classes. Haglund associates late
modernity with development of post structuralism when meaning and authenticity is
constructed in social activities and discourses. Cummins (2002, p v) writes:

The standards-based reform movement has been fuelled by parallel developments in many
countries. The common context is one where educational systems are attempting to redefine
themselves in light of rapidly changing economic, technological, and social conditions that are
affecting countries around the world. The shift from an industrialized to a knowledge-based
economy has highlighted the need for workers with higher level of literacy and numeracy than
was previously the case.

Post structuralism is close to theories of deconstruction, as in return question the limits of
languages. All language can be manipulated to communicate opinions and intentions. There is
no neutral language; no secure notion about what is true. Languages are bound in certain
social forms and are not interdependent to reality but construct a reality (Haglund 2005). It is
close to Dewey (1934/80) who writes: Language exists only when it is listened to as well as
spoken (p. 106) and Communication is consummatory as well as instrumental. It is a means of
establishing cooperation, domination and order. Shared experience is the greatest of human
goods (1958 p. 202).

According to Sjogren (1993) minority students can end up in a position where contradictions
appear between their culture in heritage and structures in society. As a consequence personal
characteristics are put in disparity to existing personal positions. Among others, Young (2000)
has criticized ethical and political theories taking for granted all individuals are equal in an
identical way. Such theories make individuals oppress parts of their experiences and needs.
Her interest in diversity mediates respect to each human being and her right to articulate
experiences. When Dewey (1934/80) talk about normal processes of living (p. 10) he relates
to people living in the context of his time. To Dewey the concept experience is about human
experiences, how they connect and are continuous in activities. In other words, how human
experiencing is situated in a cultural and societal context, backwards as well as ahead in time.
Dewey acted in a changing time in some ways similar in present days. At his time a lot of
people immigrated to the US, industrialism increased; changing life conditions and education.

Bourdieu (1997) introduced habitus, a sort of embodied symbolic capital as individuals hold,
probably without being conscious about it. Habitus make people think, act and orientate in a
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social world. Habitus is rooted in individuals’ socio economic and cultural background. If we
use the tone of Bourdieu, habitus create borders or limits within which a person handles. In
the context of a mathematics classroom, where Swedish is the only accepted language of
teaching and learning, students’ ability to express themselves in Swedish also puts limits to
their capacity to perform mathematics proficiency.

In a post structural perspective knowledge is not seen as universal, but something as, with no
questioning, are constructed among people in communicating connections in social and
cultural contexts along with activities. Mathematics knowledge as well have been and still
can be seen as constructed the same way, it’s not a universal object. One aspect of learning
mathematics is — ethnomathematic — a view on mathematics where cultural and/or political
situations influence mathematical development and education in mathematics (D’Ambrosio
1997).

D’Ambrosio as well as Engstrom (2005) points at mathematics education’s democratic
dimensions; communicating mathematics can be seen as bearing elements in which opinions,
apprehensions and values can be diverse but equal. He, as Wittgenstein (1953/92), emphasizes
the playful character of mathematics.

Adler (2001) points at three factors interplaying in a multilingual mathematics classroom:

e Access to the language of instruction
e Access to the mathematical discourse
e Access to the discourse of the classroom

Adlers and Setatis (2000) research show that multilingual students achieving well in
mathematics participate in a conceptual mathematical discourse (Cobb 2000); are
communicating mathematical concepts and understanding and wherein the students
themselves are active. Both teachers and students use code switching.

In a Swedish study Parszyk (1999) showed that the more diversity between students’ and
Swedish culture the harder it was for students to solve text problems in Swedish mathematics
national tests. As both instruction and national tests were based on western main stream
perspectives it made it difficult for students to achieve good results as their earlier experiences
were not the same. As Stiegler and Hiebert (1999) stress teaching is a cultural activity.

The mother-tongue teaching of mathematics project

The aim of the project is to give schools the opportunity of finding organisational models for
providing bilingual teaching in mathematics for students who have a mother tongue other than
Swedish. During the years of the project, the schools receive financial resources for bilingual
mathematics teachers and project leaders. The project is in progress in five schools in the City
of Stockholm and covers students from age nine to fifteen. In the present school year,
teaching is being given in Somali and Arabic. Three different organisational models are being
tested:

e all teaching is done by the bilingual teacher (one of the schools).

e the students have half their lessons in Swedish and half in their mother tongue.

e mother-tongue teaching involves extended time and is in addition to the regular
teaching which only takes place in Swedish.
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One condition for participation in the project is that the teachers giving mother-tongue
teaching in mathematics, and the teachers who teach mathematics in Swedish to the students
involved, meet regularly in networks for guidance and exchanges of experience. A national
evaluation of Swedish compulsory school in 2003 showed that by far the most common form
of teaching in mathematics is students each working individually with textbook tasks
(Skolverket, 2004). In view of this, simply changing the teaching language for mathematics
teaching is not enough to bring about a radical improvement in the results achieved by
bilingual students in mathematics. Another purpose of the networks is therefore to make
teachers aware of the difficulties of second-language students concerning teaching content,
working forms and methods and the language used in teaching and textbooks (Rénnberg &
Ronnberg, 2001), and how the teachers who teach the same students are to be able to
cooperate on this.

Teaching content

All children, regardless of cultural and linguistic background, develop basic, informal,
mathematical concepts before they start school (Allardice & Ginsburg, 1983). These concepts
are tied to the children’s language and experiences from their local environment (Kilborn,
1991). However, Swedish maths teachers often consider that students who have a mother
tongue other than Swedish do not possess the concepts and experiences that are seen as
necessary to benefit from the teaching. This can be because the student’s concepts are rooted
in other languages and experiences than those the school’s teaching is based on and the
students therefore have difficulties referring to them in majority-language teaching. To
prevent the students coming to a standstill in their knowledge development when they start
school, mathematics teaching must connect with this knowledge and these experiences and
the connection must be clear to the student (Hiebert et al, 1997). It is therefore important to
discuss how the students’ informal maths knowledge and their own experience of mathematics
can be made visible in the teaching.

In her thesis (1999) Parzyk shows that the greater the differences between the students’
culture and Swedish culture, the greater the difficulties the students have in solving word
problems in Swedish National Tests. The fact that students are unable to cope with
mathematics teaching can be due to the context in the mathematics tasks being perceived as
foreign by the student or can be because the teaching is based on experiences the students do
not have, which may be the case if teaching is based on a western middle-class perspective.
We must therefore also discuss how we should select content so that students with different
cultural backgrounds see it as relevant.

Working forms and working methods

One important step between the students doing practical work with objects and abstract work
on mathematics and symbolisation is a step where they have to imagine the objects and
develop their ability to create inner images. The ability to be able to “imagine” mathematical
concepts and events and phenomena is important for the ability to solve mathematical
problems (Sterner & Lundberg, 2002). In order to develop such mental representations the
students must be given help to create inner images of mathematical concepts through
“explorative talk” in connection with practical work (cf. Barnes, 1971). The teachers must
agree on how and in what language(s) the practical work will be conducted.

To enable the students to see connections between the mathematics they encounter in school
and their informal mathematics and to develop understanding of mathematical concepts and
the language of mathematics, it is essential for them to be given the opportunity of reflecting
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on and communicating about and with the mathematical concepts being studied, both orally
and in writing. How can the teachers help one another to change teaching in that direction?

Language in teaching and textbooks

Mathematics teaching makes great demands on command of language regardless of whether it
is given in students’ mother tongue or in a second language. Solving text problems in
mathematics, known as “described problems”, without illustrations, which is common in
traditional textbook-based teaching, involves having to use language in a cognitively
demanding, situation-independent and often context-reduced communication (Chamot &
O’Malley, 1987). Mathematics teaching also makes demands on mastering and being able to
express oneself using a symbolic language and the mathematical “register”. This requires
decontextualised, school-related, language skills (Obondo, 1999; Saljé, 2000). Catching up
with first language students of the same age in language skills of this kind takes five to eight
years, if students have a year or so of mother-language schooling in their home country. If
they don’t, it takes even longer (Thomas & Collier, 1997). One way of facilitating concept
understanding for students before they have mastered school-related skills in their second
language is for them to be given concrete experiences of the concepts being introduced before
the names of the concepts are introduced. Another method is for them to work with different
forms of representation and expression (practical models, images, everyday language,
symbolic language, etc.). Through discussions in the network, teachers can develop teaching
sequences with such tasks. We must also discuss how the students’ bilingualism can be a
resource in the teaching, so that they can use their languages to facilitate concept formation,
to facilitate work on cognitively demanding tasks and to develop their mathematical register
in both languages.

The mother-tongue mathematics project — flexible learning

To give the students whose mother tongue is only spoken by a few students in a school the
opportunity of instruction in their mother tongue, the Competence Fund of the City of
Stockholm is also funding a project with the purpose of developing material and methods for
bilingual distance teaching in mathematics. The languages involved in the initial phase are
Spanish, Arabic and Persian

Methods of finding results of the project - evaluation

Participating observation have been used alongside informal talk with students, teachers and
project coordinators and more formal interviews among bi- or multilingual teachers and
project coordinators. Classroom and mathematical discourses (Cobb) as well as language use
by teachers and students are observed. Field notes are taken according to ethnographic
methods (Kullberg 2004). Some lessons are audio taped and listened to and discussed by
observer and mathematics teacher after lessons. All languages used in the project are not
spoken by the observer. It might seem unusual but as different languages are used in the
project there are problems finding researchers who speak them all. In a way the observer are
put in the same situation as many minority students in Sweden, not familiar with Swedish as a
language of learning. Questions about teachers’ views on teaching and learning mathematics
are answered in interviews. Assessment of students’ mathematical knowledge and tests of
students’ achievements in mathematics have been run by project coordinators. An
investigation of attitudes to mathematics among students has been carried through in two of
the schools participating in the project. The questionnaire used was prepared by the network.
The networks’ process has been observed for a year and it is still followed up. During the
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spring of 2006 we will go on interviewing students of all ages. We will also audiotape
students learning mathematics in small group activities.

Preliminary assumptions/results - evaluation

The project is going on for one more year and so far we can say that there seem to be diverse
aspects of interpreting results of the project Mathematics on mother tongue. One aspect
doesn’t concern learning mathematics but the structures of power that are distributed through
the project. When students get access to mathematics, which has a high amount of symbolic
capital in Swedish society at large, through their first language, it seems as though the status
of students’ first languages increase, it gets additional symbolic capital. My language is good
enough for learning mathematics is a thought expressed within some of the students’ and
multilingual teachers’ ways of speaking about mathematics and language. Higher interest for
studying mother tongue is a consequence for some students, but some students seem to
develop a deeper interest in mathematics and better results in tests.

The students who seem to achieve most are being taught mathematics by bilingual
mathematics teachers (Arabic & Swedish and Somali & Swedish). These students (age 14-15)
are late arrivals in Sweden and reach the finale classes in Swedish compulsory school within a
year or two. If they hadn’t been in the project they would have had all their instruction in
Swedish, in a preparation group, struggling learning basic conversational fluency and
probably not getting the same chance to reach mathematical progress.

Another finding, that is not surprising, is that senior students participating in the project
preferably speak their second language, Swedish, during mathematics class, if they have had
Swedish as the language of instruction for many years. They tend to use their first language in
their homes and with friends though. It shows that language use is context bound. This
happens even though the bilingual mathematics teacher speaks mostly mother tongue. The
students answer teacher’s questions (put in first language) in Swedish. Some even ask the
teacher to speak Swedish. Later arrivals prefer mother tongue and when they work together in
small groups they influence their better Swedish speaking group mates to use mother tongue.

As the Swedish curriculum promotes mathematics teachers to vary teaching in a conceptual
discourse, including ways of communicating mathematics in the classrooms and using
problem solving as a base for understanding, it is a disappointment to say that a procedural
discourse is as common in the project as it is in Swedish mathematics classroom generally
(Skolverket 2003). Mathematics pre-produced textbooks have vast influence on mathematics
teaching practices and it is frequent that students are working by themselves through a book
without much guidance from teachers in their own speed, speed individualizing (Runesson
1999). Students request for help and teachers try to help each individual as prompt as
possible.

It is not much visible signs of ethnomathematic perspectives in the teaching, even though the
multilingual teachers are educated in their countries of origin and the network has discussed
the issue at many occasions. The pre-produced textbook’s domination is influencing western
mainstream mathematics teaching. It might also indicate that Swedish mathematics teacher’s
have implicit preferential rights of interpretation, making multilingual teachers feeling obliged
to follow the same script as they do. Power relations don’t seem to bee equal.

It has been difficult motivating Swedish mathematics teachers to participate in the network.
Some of them make other priorities and say they have too little time. Provided all teachers are
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interested in teaching methods for enhancement of second language learners’ achievement in
mathematics this is an unexpected preliminary finding. This may perhaps be a sign of only
Swedish speaking teachers’ interpretation of students’ low achievement as failures within the
students’ personalities, backgrounds, experiences and culture rather than the teaching?

These issues indicate that mathematics education designed for multilingual students includes
more to deal with than switching languages of instruction.
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